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REVISED SYLLABUS

O LEVEL MATHEMATICS 4024/4029

All candidates will study the following themes or topics

Theme or topic Theme or topic

1. Number 22. Sequences

Set language and notation 23. Variation

Squares, square roots, cubes and cube roots 24, Graphs in practical situations

Directed numbers 25. Graphs of functions

Vulgar and decimal fractions and percentages 26. Function notation

Ordering 27. Coordinate geometry

Standard form 28. Geometrica! terms

The four operations 29. Geometrical constructions
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. Money 36. Trigonometry

. Personal and small business finance 37. Vectors in two dimensions
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. Algebraic representation and formulae 38. Matrices
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. Algebraic manipulation 39. Transformations

Indices 40. Probability

-
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. Solutions of equations and inequalities 41, Categorical, numerical and grouped data
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. Graphical representation of inequalities 42, Statistical diagrams
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Revised Sylfabus for examination in 2018 - 2020 (i)

All candidates take two papers: Paper 1 and Paper 2.

Each paper may contain questions on any part of the syllabus and questions may assess more than one
topic.

Paper 1 2 hours

Paper 1 has approximately 25 short answer questions.

Candidates should show all working in the spaces provided on the guestion paper. Essential warking
must be shown for full marks to be awarded.

No calculators are allowed for this paper.

80 marks
This paper will be weighted at 50% of the total quahfication.

Paper 2 2 hours 30 minutes

Paper 2 has approximately 11 structured questions.

Candidates should answer all questions.

Electronic calculators may be used and candidates should have access to a calculator for this
paper.

Candidates should show all working in the spaces provided on the question paper. Essential working
must be shown for full marks to be awarded.

100 marks

This paper will be weightad at 50% of the total qualification,

Syllabus Aims

The aims are to enable candidates to:

+ increase intellectual curiosity, develop mathematical language as a means of communication and
investigation and explore mathemalical ways of reasoning

¢ acquire and apply skills and knowledge relating to number, measure and space in mathemalical
situations that they will meet in life

* acquire a foundation appropriate to their further study of mathematics and of other disciplines

s appreciate the pattern, structure and power of mathematics and derive satisfaction, enjoyment and
confidence from the understanding of concepts and the mastery of skills.




Rewisad Syllabus for examination in 2018 - 2020 {iii)

Assessment Objectives
The two assessment objectives in Cambridge O Level Mathematics are:

AO1 Mathematical techniques
AO2 Applying mathematical techniques to solve problems

AO1: Mathematical techniques

Candidates should be able to:
» recognise the appropriate mathematical procedures for a given situation
« perform calculations by suitable methods, with and without a calculator

¢ understand systems of measurement in everyday use and make use of them in the solution of prob-
lems

« aslimate, approximate and work to degrees of accuracy appropriate to the context and convert
belwaeen equivalent numerical forms

« organise, interpret and present infarmation accurately in written, tabular, graphical and diagrammatic
forms

« use mathematical and other instruments to measure and to draw to an acceptable degree of accuracy

+ recognise and use spatial relationships in two and three dimensions, particularly when solving
problems

« interpret, transform and make appropriate use of mathematical statemenls expressed in words or
symbols

» racall, apply and interpret mathematical knowledge in the context of everyday situalions.

A02: Applying mathematical techniques to solve problems

In questions which are set in context and/or which require a sequence of steps to solve, candidates should
be able to:

» racognise patlerns and structures in a variety of situations and form and jusltify generalisations
¢ make logical deductions from given mathematical data

+ respond to a problem relating to a relatively unstructured situation by translaling it into an appropri-
ately structurad form

+ analyse a problem, select a suitable strategy and apply an appropriate technique to oblain ils solution
= apply combinations of mathematical skills and techniques In problem solving

« sat out mathematical work, including the solution of problems, in a logical and clear form using
appropriate symbols and terminology.

Relationship between Assessment Objectives and Components
The weightlings allocated to each of the assessment objectives (AOs) are summarised below.

The table shows the assessment objectives as an approximate percentage of each compaonent and as an
approximate percentage of the overall Cambridge O Level Mathematics qualification.

Component. AOY A2 'Welghting of component
i e R [ (<) _ (%) in overall qualification |
; : | (%)
Paper 1 55-65 35-45 50
Paper 2 28-38 62-72 50
Weighting of AO in overall
qualification LSt 50-60




Revised Syllabus for examination in 2018 - 2020

Syllabus Content

Theme or topic

1. Number

| Subject content
Candidates should be able to:

* identify and use natural numbers,
integers (positive, negative and
zero), prime numbers, square
numbers, cube numbers, common
factors and common multiples,
rational and irrational numbers
{e.g. m, ¥2), real numbers

. (iv)

Notes/examples

Includes expressing numbers as a
product of prime factors, finding the
Lowest Common Multiple (LCM) and
Highest Common Factor (HCF) of two
or more numbers.

2. Setlanguage
and notation

* use language, notation and Venn
diagrams to describe sets and
represent relationships between
sets

Definition of sets;

e.g.

A = {x: xis a natural number}
B={lx yhy=mx+c}
C=ix:asx=<bh

D={a b c.}

Includes using Venn diagrams to solve

problems,

Notation:

Number of elements inset A n(A)
“...is an element of ..." €

“... 15 not an element of ..." €
Complement of set A Al
The empty set 1]
Universal set 3
Alsasubsetof B AcB
Ais a proper subset of 8 AcB
Als not a subset of B AgB
Ais not a propersubsetof B Ag B
Union of Aand B AuB
Intersection of Aand B AnB

3. Squares, square
toots, cubes
and cube roots

* calculate squares, square roots,
cubes and cube rocts of numbers

Includes recall of squares and their
corresponding roots from 1 to 15 and
cubes and their corresponding roots
from 1 to 10.

4. Directed
numbers

* use directed numbers in practical
situations

e.g. temperature changes or flood
levels

5. Vulgar and

* use the language and notation of

decimal simple vulgar and decimal fractions
fractions and and percentages in appropriate
percentages contexts
* recognise equivalence and convert
between these forms
6. Ordering * order quantities by magnitude and

demonstrate familiarity with the

symbols =, #, > <, = <




Ravised Syllabus for examination in 2018 - 2020

Theme or topic
7. Standard form

| Subject content

use the standard form A x 10°
where n is a positive or negative
integer, and 1 = A< 10

(v)

Notes/examples

Convert numbers into and out of
standard form.

Calculate with values in standard form.

8." The four
operations

use the four operations for
calculations with whole numbers,
decimals and vulgar (and mixed)
fractions, including correct ordering
of operations and use of brackets

9. Estimation

make estimates of numbers,
quantities and lengths, give
approximations to specified
numbers of significant figures

and decimal places and round off
answers to reasonable accuracy in
the context of a given problem

&.g. by writing each number correct
to one significant figure,

estimate the value of 41.3

9.79x0.765

proportion, rate

ratio and proportion

increase and decrease a quantity by
a given ratio

use common measures of rate

solve problems involving average
speed

10. Limits of * give appropriate upper and lower e.g. measured lengths
accuracy bounds for data given to a specified
accuracy
* obtain appropriate upper and lower | e.g. the calculation of the perimeter or

bounds to solutions of simple the area of a rectangle
problems given data to a specified
accuracy

11. Ratio, ¢ demonstrate an understanding of Divide a quantity in a given ratio.

Direct and inverse proportion.
Use scales in practical situations.

Interpreting the ratio as
old guantity : new quantity, e.g.
decrease $240 in the ratio 5 : 3.

e.g. hourly rate of pay or flow rates

12, Percentages

calculate a given percentage of a
quantity

express one quantity as a
percentage of another

calculate percentage increase or
decrease

carry out calculations involving
reverse percentages

e.g. finding the cost price given the
selling price and the percentage profit

13. Use of an
electronic
calculator

use a calculator efficiently

apply appropriate checks of
accuracy

enter a range of measures including
‘time’

interpret the calculator display
appropriately

€.9. enter 2 hours 30 minutes as 2.5
hours

e.g. in money 4.8 means $4.80; in
time 3.25 means 3 hours 15 minutes
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Theme or topic
14. Time

Subject contant

calculate times in terms of the
24-hour and 12-hour clock

read clocks, dials and timetables

(vi)

Notes/examples

Includes problems involving time
zones.

15. Money

solve problems involving money
and convert from one currency to
another

16. Personal and
small business
finance

use given data to solve problems
on personal and small business
finance involving earnings, simple
interest and compound interest

extract data from tables and charts

Includes discount, and profit and loss
{as an amount or a percentagel.
Knowledge of compound interest
formula given below is required:

: — I
Value of investment = P[1 +700
where Pis the amount invested,
ris the percentage rate of interest and
nis the number of years of compound
interest.

17. Algebraic
representation
and formulae

use letters to express generalised
numbers and express arithmetic
processas algebraically

substitute numbers for words and
letters in formulae

construct and transform formulae
and equations

e.g. transform formulae where the
subject appears twice or where a
power of the subject appears

e.g. construct equations from
numerical and geometrical problems.

18. Algebraic
manipulation

manipulate directed numbers

use brackets and extract common
factors

gxpand products of algebraic
expressions

factorise where possible
expressions of the form:

ax + bx + kay + kby

2 - by

& + 2ab + b*

ax + bx+ ¢

manipulate algebraic fractions

factorise and simplify rational
expressions

g.g. factorise 9x* + 15xy

e.g. expand 3x(Zx -4y}, (x + 4Hx-7)

x,.x—4 2x_3(x=5) 3a, 9a
D BT i + 3 %70
3a.9a 1_, 2
4 10 x—-2 x-3

X —2x
€9 T Bx+6




Ravised Syllabus for examination in 2018 - 2020)

Theme or topic

19. Indices

| Subject content

* understand and use the rules of
indices

* use and interpret positive, negative,
fractional and zero indices

(vii)
Notes/examples
e.g. work out 273 x 24
e.g. simplify 35" x %x? %x?— 2571
2
and (25~
6g.5=/8

e.g. evaluate 25, 4%, 572, 100!, g8~
e.g. solve 32=2

20, Solutions of
equations and
inequalities

* solve simple linear equations in one
unknown
¢ solve fractional equations with
numerical and linear algebraic
denominators
* solve simultaneous linear equations
in two unknowns
s solve quadratic equations by
-factorisation, completing the squara
or by use of the formula
* solve simple linear inequalities

Includes writing a quadratic expression
in completad square form.

21. Graphical
representation
of inequalities

= represent linear inequalities
graphically

Linear programming problems are not
included.

22, Sequences

* continue a givan number sequence

® recognise patterns in sequences
and relationships between different
sequences

* generalise sequences as simple
algebraic statements

Includes linear sequences, quadratic
and cubic sequences, exponential
sequences and simple combinations of
these,

Including expressions for the nth term.

23, Variation

* express direct and inverse variation
in algebraic terms and use this
form of expression to find unknown
quantities

Includes linear, square, square root and
cubic vaniation {direct and inverse).

2.g. yis inversely proportional to the
square of x. Given that y = 2 when
x = B, find the value of y when x =2

24, Graphs in
practical
situations

* interpret and use graphs in practical
situations including travel graphs
and conversion graphs

* draw graphs from given data

* apply the idea of rate of changs
to easy kinematics involving
distance-time and speed-time
graphs, acceleration and
deceleration

¢ calculate distance travelled as area
under a linear spasd-time graph
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Theme or topic

25. Graphs of
functions

Subject content

construct tables of values and draw
graphs for functions of the form ax"
where a is a rational constant, and
n=-2-1,0 1,2 3 and simple
sums of nat more than three of
these and for functions of the form
ka* where ais a positive integer

interpret graphs of inear, quadratic,
cubie, reciprocal and exponential
functions

solve associated equations
approximately by graphical
methods

estimate gradients of curves by
drawing tangents

(viil)

Notes/examples

26. Function
notation

use function notation,
e.g. fix) = 3x-5, fix— 3x-5,10
describe simple functions

find inverse functions f'(x)

27. Coordinate
geometry

demonstrate familiarity with
Cartesian coordinates in twa
dimensions

find the gradient of a straight fine

calculate the gradient of a straight
line from the coordinates of two
points on it

calculate the length and the
coordinates of the midpaint of a
line segment from the coordinates
of its end points

interpret and obtain the eguation
of a straight line graph in the form
y=mx+ ¢

determine the aquation of a straight
line parallel to a given line

find the gradient of parallel and
perpendicular lines

e.g. find the equation of a line
parallel to y = 4x— 1 that passes
through (0, -3)

e.g. find the gradient of a line
perpendicuiar to y = 3x + 1

e.g. find the equation of a line
perpendicular to one passing through
the coordinates (1, 3) and (-2, -9)
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Theme or topic

28. Geometrical
terms

, Subject content

use and interpret the geometrical
terms: point; line; plane; parallel;
perpendicular; bearing; right

angle, acute, obtuse and reflex
angles; interior and exterior angles;
similarity and congruence

use and interpret vocabulary of
triangles, special quadrilaterals,
circles, polygons and simple solid
figures

understand and use the terms:
centre, radius, chord, diameter,
circumference, tangent, arc, sector
and segmeant

(ix)

Notes/examples

Includes the following terms:

Triangles: equilateral, isosceles
and scalene (including right-angled
triangles).

Quadrilaterals: square, rectangle, kite,
rhombus, parallelogram, trapezium.

Palygons: Regular and irregular
polygons; pentagon, hexagon,
octagan, decagon.

Simple solid figures: cube, cuboid,
prism, cylinder, pyramid, cone, sphere;
face, surface, edge, vertex and net.

29. Geometrical
constructions

measure lines and angles

construct a triangle, given the three
sides, using a ruler and pair of
compasses only

construct other simple geometrical
figures from given data, using a
ruler and protractor as necessary
construct angle bisectors and
perpendicular bisectors using a pair
of compasses as necessary

read and make scale drawings

use and interpret nets

30. Similarity and
congruence

solve problems and give simple
explanations involving similarity and
cangruence

calculate lengths of similar figures

use the relationships between
areas of similar triangles, with
corresponding results for similar
figures, and extension to volumes
and surface areas of similar solids

Includes showing that two triangles
are similar or showing that two
triangles are congruent (using correct
congruence condition SSS, SAS, ASA,
RHS).

Includes use of scale factor.
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Theme or topic

31. Symmetry

Subject content

recognise rotational and line

symmetry (including order of

rotational symmetry) in two

dimensions

recognise symmetry properties of

the prism linciuding cylinder) and

the pyramid {including cone}

use the following symmetry

properties of circles:

{a) equal chords are equidistant
from the centre

{b) the perpendicular bisector of
a chord passes through the
centre

{c) tangents from an external point
are aqual in length

Notes/examples

Includes properties of triangles,
guadrilaterals and circles directly
refated to their symmetries.

(x)

32. Angles

calculate unknown angles and

give simple explanations using the

following geometrical properties:

{a} angles at a point

{b) angles ata pointon a stratght
line and intersecting straight
lines

{c) angles formed within parallel
lines

{d) angle properties of triangles
and quadrilaterals

(e) angle properties of regular and
irregular palygons

{f) angle in a semi-circle

{g) angle between tangent and
radius of a circle

(h} angle at the centre of a circle
is twice the angle at the
circumference

(i) angles in the same segment
are equal

{ii angles in opposite segments
are supplamentary

Candidates will be expected to use the
correct geometrical terminology when

giving reasons for answaers.

Angle properties of polygons includes

angle sum.
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Theme or topic
33. Loci

Subject content Notes/examples

¢ use the following loci and the
method of intersecting laci for sets
of points in two dimensions which

T arg:

{a) at a given distance from a given
point

(b) at a given distance from a given
straight line

{c) equidistant from two given
points

(d) equidistant from two given
intersecting straight lines

34. Measures ® use current units of mass, iength, Convert between units including units
area, volume and capacity in of area and volume.
practical situations and express e.g. between mm? and em? or

quantities in terms of larger or between cm®, m® and litres
smaller units

35. Mensuration ¢ solve problems invalving:

{a} the perimeter and area of a
rectangle and triangle

(b) the perimeter and area of a
parallelogram and a trapezium

{c) the circumference and area of 3
circle

(d) arc length and sector area as

fractions of the circumference
and area of a circle

(e} the surface area and volume Formulae will be given for the surface
of a cuboid, cylinder, prism, area and volume of the sphere,
sphere, pyramid and cone pyramid and cone.

{f) the areas and volumes of
compound shapes
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Theme or topic

36, Trigonometry

Subject contant

interpret and use three-figure
bearings

apply Pythagoras’ theorem and the
sine, cosine and tangent ratios for
acute angles to the calculation of a
side or of an angle of a right-angled
triangle

solve trigonometrical problems in
two dimensions involving angles of
elevation and depression

extend sine and cosine functions 10
angles between 90° and 180°
solve problems using the sine and
cosine rules for any triangle and the
formula

area of triangle = 15 absin C

solve simple trigonometrical
prablems in three dimensions

(xii)

Notes/examples

Measured clockwise from the north,
i.e, 000°-360°.

e.g. Find the bearing of A from Bif the
bearing of B from Ais 125"

Angles will be quoted in, and answers
required in, degrees and decimals of a
degree to one decimal place.

Calculations of the angle between
two planes or of the angle between
a straight line and plane will not be
required.

37, Vectors in two
dimensions

describe a transiation by using
a vactor represented by

x) —=
[y} AB ora

add and subtract vectors
multiply a vector by a scalar
calculate the magnitude of a vector

[;] as J XX+
represent vectors by directed line
segments

use the sum and difference of two
vectors to express given vectors in
terms of two coplanar vectors

use position vectors

Vectors will be printed as AB oraand
their magnitudes denoted by modulus
signs, e.g. |AB | or |al.

In their answers to questions
candidates are expected to indicate a
in some definite way, €.g. by an arrow
AB or by underlining as follows 2.
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Theme or topic
38. Matrices

Subject content

* display informaticn in the form of a
matrix of any order

* solve problems involving the
calculation of the sum and product
(where appropriate} of two
matrices, and interpret the results

* calculate the product of & matrix
and a scalar quantity

* use the algebra of 2 x 2 matrices
including the zero and identity 2 x 2
matrices

* calculate the determinant |A|

and inverse A™' of a non-singular
matrix A

(xiil)

Notes/examples

39. Transformations

* use the following transformations
of the plane: reflection (M), rotation
(R), translation (T}, enlargement (E)
and their combinations

* identify and give precise
descriptions of transformations
connecting given figures

» describe transformations using
coordinates and matrices

If Mial = band R(b) = ¢ the notation
RMia) = c will be used.

invariants under these transformations
may be assumed.

Singular matrices are excluded.,

40. Probability

* calculate the probability of a single
event as either a fraction or a
decimal

* understand that the probability
of an event occurring = 1 - the
probability of the event not
accurring

® understand relative frequency as an
estimate of probability

* calculate the probability of simple
combined svents using possibility
diagrams and tree diagrams whare
appropriate

Probabilities should not be given as
ratios.

Problems could be set involving
extracting information from tables or
graphs.

e.g. P(blue} = 0.8, find Pinot blue}

e.9. use results of experiments with a
spinner to estimate the probability of a
given outcome

e.g. use probability to estimate from a
population

In possibility diagrams outcomes will
be represented by points on a grid
and in tree diagrams outcomes will
be written at the end of branches
and probabilities by the side of the
branches.
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Theme or topic Subject content Notes/examples

41. Categorical, o collect, classify and tabulate
numerical and statistical data
grouped data e read, interpret and draw simple
inferences from tables and .
statistical diagrams

» calculate the mean, median, mode
and range for individual and discrete
data and distinguish between the
purposas for which they are used

» calculate an estimate of the mean
for grouped and continuous data

» identify the modal class from a
grouped fraquency distribution

42, Statistical » construct and interpret bar charts, For unequal intervals on histograms,
diagrams pie charts, pictograms, simple areas are propartional to frequencies
frequency distributions, frequency | and the vertical axis is labelled
polygons, histograms with equal ‘Frequency density".
and unequal intervais and scatter
diagrams

e construct and use cumulative
fraquency diagrams

¢ gstimate and interpret the
median, percentiles, quartiles and
interquartile range for cumulative
frequency diagrams

e calculate with frequency density

» understand what is meant by
positive, negative and zero
correlation with reference to a
scatter diagram

» draw a straight fine of best fit by
eye.




‘0’ Mathematics (Topical)

Topic 1 Numbers © Page 1

1

{12007/P 131
(2) Evaluate 3 + 25 + 2, [11
(b) Express |7%% as a decimal. [1n

Thinking Process
{a) # Do the division of 25 by 2 first and then add.

(b} £ Write 17% as 17.5 and divide It by 100,

Solution

(@ 3+25+2

2342
—3+2

_6+25
2

_3 sl
=3 152 Ans

lo
(b l?ifo

1
l7.5x100 0175 Ans

2007:P1:Q2)

Evaluate

(a)

-+

, (1

FN
-

|

(b) 1 (1

o2|~a
+
L=

Thinking Process
(a) # Make common denominator. Add.

(b # Write 1-} as improper fraction. Multiply and
reduce,

Solution
()

7

(2007£1:Q3)

It is given that % . % and 3—':) are equivalent

fractions. [
Find the value of d and the value of . 1]

Thinking Process

# It is given that all three fractions are equal, Take
two fractions at a time and scive for the values of d
and n.

Solution

Consider %— ond g—
As the fractions are equal
2_8

374
Ud=24

24 _
d=31=12 Ans,

. 2 2]

Now consider 3 and 15
2_n
3 39
78=3n

n-?szﬁ Ans,

{2007:p 1:Q5)

(n) Write the following in order of size, slarting with
the smallest.
66 066
100 0.6 0.67 1000
[1]
(b) The distance of Saturn from the Sun is 1507
million kilometres.
Express 1507 million in standard form. [

Thinking Process
(&) # Express the fractions as decimals.
Solution
(2} Writing in decimal form we have
0.66 0.6 0.67 0.666
*» starting from the smallest

66 666

R TE 000" 0.67 Ans.



10' Mathematics (Topical)

Topic 1 Numbers © Page 2

(b) 1507 million = 1507000000
=1.507=10" Ans,

{12007/P1/06)

{2) Cxpress 154 as the product of its prime
factors. [
{b} Find the lowest common multiple of 154 and 49.

(1

Thinking Process

(@) To express as a product of prims faclors F
think through the different ways prime numbers
may be multiplied to give 154.

{p) To find the lowest common multiple (LCM) 7
list down alt the prime factors of 154 and 49,

Solution
(@) 154=2x7xI1 Ans
(b) 154=2x7x1l, 49=T7x7
= The lowest common multiple =2x7=7x11
=1078 Ans.

(N2007 P1O1)

(a) Express 22 % as a fraction in its Jowest terms.

(1]
(b) Evaluate 0,9 x 0.02. [

Thinking Process

(a) Multiply the value by u:La # Express the value

as fraction
(b) evaluate 9 x 2 and count the number of decimat
places.

Solution

() 22l %

(b) 9x2=18
09x0.02=0018 Ans

(N2067- 1.2}

Express as a single fraction in its lowest terms

S 2
@ 35-2% m

) %+2%. 1]

Thinking Process y

{a) Find LCM and simplify # Express both fraetions
as an Improper fraclion.

{b) Express 2% as an Improper fraction and evaluate.
Solution

(n)

1ol

Ly Dl
I
t

bt
I Lajos Lol

=

2|

()
13
|

[=1]-2

Ans

L]

(b

0 ool
l.
1

ooje oejts

.|-
Sle mlo &I=

|
-

Ains

o

(N2007 Pl 03)

(a) Add 620 grams to 3.7 kilograms.
Give your answer in kilograms. i

(b) Write the following numbers in order of size, start-
ing with the smallest.

LRI

Thinking Process

{a) Express 3.7 kilograms in grams and add.
{b) Arrange the numbers in increasing order # Re-
write the numbers in simpler form.

Solution
(@ 37ke=37x1000g=3700¢g
620+3700=4320 2

4330 _ 4 5rkg Ans

1000
(i) I =3
Tl
Flag= 0.333...
=1y = -1
3=

. starting with the smallest number, we have
(=1%. 37 33 Ans

(N20D7.PLGHY)

(a) Estimate the value, correct lo one significant

4.03" x29.88
figure, of ——==——. 2
g 150 (21
(b} Sam ran 100 metres in 12 scconds.

Calculate his average speed in kilometres per hour.
S v
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, ' Thinking Process
+ +(a) Round 4.03 & 29.88 to one significant figure. For

J150 # ook for a number whose square is

close to 150,
(b) # Note that 1 km = 1000 m &
1 hour = 3600 seconds.

Solution
() 403°x29.88  4.03x4.03x29.88
V150 J150
= 4x4x30
Vidd
dxdx30
- 3 =40 Ans
. B 2000, 1
{(b) distance = 100m = 1000 km = M km
ime=12sec=2_ pr=_l_
time = [2sec = 7600 hr 300 hir
I _ distance
Average speed = me
A
=10
T
S 1,300 40,
=15" T =30 km/h  Ans
10 200801019
Evaluate
1.3 |
(n) 3-5 L]
2,3
(b 2-§x 1 T 1)

Thinking Process

(a) Take LCM and simplify,
(b} Express the mixed numbers as Improper fraclions
and evaluate.

Solution

(a)

1,2
= 3—43 Ans.

11 (I2008/11.032)

Evaluate
{a) (25-183, (n
(b) 1.7x0.03. [11

Thinking Process

(a) Evaluate 25.0~18.3
{b} Multiply 17 by 3 and count the number of decimal
places.

Solution

{a) 25.0
-18.3

6.7

25-18.3=6.7 Ans.

(by 17x3=35]
1.7x0.03=0.051 Ans.

12 12000 11 03}

It is given that 68.2 = 0235 = 16.027,
Hence evaluate

{a) 0.0682 x 2350, [
(b) 160.27 = 0.0235. (1]

Thinking Process

{a) To find 0.0682 x 2350 # use the facl that
68.2 x 0.235 = 16.027 and count the number of
decimal places.

(b} Express 180.27 + 0.0235 in terms of 16.027 +
0.235. # Use the fact that 16,027 + 0.235 = 68.2

Solution

@) 0.0682 « 2350
= (68.2x 107)x(0.235x 10*)
={68.2x0,235)x 10"
=16.027x10=160.27 Ans.

(b} 160.27 +0.0235

_160.27
0.0235
= 16027x10
0.235x I{I
_16.027 10
= 0335 x10x I

= 068.2x 100 =6820 Ans.

13 wwzo0srs 01)

Evaluate
(@} 0.3x0.06, i)
(b) 0.4+03x5. [1]

Thinking Process

(a) Multiply 3 by 6 and count the number of decimal
places.
{b) # Do multiplication first, and then addiion.
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Solution
(a) 3Ix6=18
. 03x0.06=0018 Ans.

(b) 0.4+0.3x5
=04+1.5=19 Ans.

14 vavosprio2
(a) Express 0.45 as a fraction, giving your answer in
its lowest terms. m
(b) Express % as a perceniage ]

Thinking Process
{a) Write 0.45 as 1%% and reduce the fraction.
(b} Mulliply the fraction by 100.

Solution

@ 045235 -2 Ans.

) Lyi00

15 vaooeriios)

Evaluate

(@ 3z-2 i

th|—=
|t

® 4 f1]

Thinking Process

(a) Express the mixed numbers as improper fractions
and evaluate.
{b) Rewrite 4 as 2%

Solution
1_,2

(2 35 25
16 _8
5 3
_48-40_ 8
=15 "1 Ans.
3

(b 42

1 6 (L2009/P1:01)

(2) Evaluate 17-5x3+1. 1)
{b) Express 0.82 as a percentage. M

Thinking Process ;

(8) # Recall BODMAS rules.
{b} # Multiply by 100.

Solution

(8 17-5x3+1
=17-15+1
=3 Ans.

(b) 0.82x100

- 82 jo0=822
=100 100=82% Ans.

1 7 20090 1.02)

Express as a single fraction in its lowest terms,

3.3

(ﬂ) EXI, I.ll
3 2

(b) -3 [

Thinking Process

(a) Evaluate the given expression.
(b) Take L.CM and simpiify.

Solution

=T=Tli Ans.

18 w2009 p103)

(a) Write down the two cube numbers between 10 and
100. (M
{(b) Writc down the two prime numbers between 30
and 40.
(1

Thinking Process

{a) .# Think of numbers between 10 and 100 whose
cube roots are whole numbers.

(b} # Recall, prime numbers are whole numbers that
cannot be exactly divided by any number excepl
1 and themselves.

Solution
(2) The two cube numbers are 27 and 64 Ans.
(b) The two prime numbers are 31 and 37 Ans.
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19 20000103

! {a) Evaluate 0.5 = 0.007. [1]
(b) Evaluate -l% as a decimal. [l

Thinking Process

{a) To find 0.5 x 0.007 & use the fact that 5 x 7 =
35 and count the number of decimal places.

(b) Remove the decimal from 1.25 and simplify the
resulting fraction.

Solution
(@) 5x7=35
0.5%0.007 = 0,0035 Ans.

® I, 100

3 —

1.25 100

20 wz00001:08)

(a) Write down all the factors of 18, n
{b) Write 392 as the product of its prime factors.

(1

Thinking Process

(a) List alt the numbers which have 18 as thair
multiple,

{(b) Think of different ways prime numbers may be
multiplied to give 392,

Solution
() Factorsof 18=1, 2. 3,6,9, 18 Ans.
() 392=2x2x2x7x7=2"x7% Ans,

21 wznavrr01)

2

(®) Evaluate 5-%_ [
(b} Evaluate I%x%. giving your answer in its
simplest form. m

Thinking Process
{8) # Find common denominator.

{b) & Express 1% as improper fraction,

Solution
2 4

® 5-3
_l4-12_2
=T C3p Am

b -!. -5-
(b} 13 x %
4 5 5 A
= --3 x --8 = ---6 Ans
22 (N2609 11 ()2}

(2} Add brackets to the equation in the answer space
to make it correct.

d+6x7~-5=16 [1]
{b) Find the value of 27 x(1.002, 3]

Thinking Process
(a) # Muliply 6 1o the result of 7 — 5 and add,
(b} # Multiply 27 by 2 and count the number of
decimal places.
Solution
@ 4+{6x(7-5)=16 Ans.
(b) 27x2=54
27x0.002=0.054 Ans.

23 200001 03

Arrange these values in order of size, starting with the
smallest

.3 0.39

o,
30 46%

wifra

2]

Thinking Process

Express % and 46% as decimals.

Solution
9
20

= 045 039 046 04

039 46%

thiba

starting with the smallest, the numbers are

rearranged as 0.39, % 72?6 46%  Ans,

2 4 N2O09- P14

The numbers 294 and 784, written as the product of
their prime factors, are

294 =2x3x 72, 784=2"x7?
Find
(a) the largest integer which is a factor of both 294
and 784, [
(b) /784, _ tl

Thinking Process

(a8) Find the highest common factor. i.e. the product
of common factors.

(b) 7 Break 784 into its prime factors,
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Solution 27 wom rr03) ]
(2) Largest common factor =2x7" =98 Ans. By writing cach number correct to | significant ﬁgurc',
® 784 = [77? estimate the value of |
—_ 48.9x0.207° '
=J2r <7 394 (2]
=2*x7=2% Ans. ) _.
Thinking Process
25 vavrerr ol Round off each number 1o 1 sig-fig.
T : ' Solution
(@ 1.5-0.2x4, [ 48.9%0207° _ 50x0.2°
) 4.2+007. [t] 3.94 4
_—— 308 (10)
Thinking Process - e ]
(8) & Multiply first. Observe BODMAS nles. sOx A
{b) # Multiply both decimals by 100 o 4lc.')O
Solution 2
@) 1.5-02x4 4
=15-08 =% Ans. E
=0.7 Ans.
(b} 4.2+0.07 28 w200 p109
5 0"&}27 x% Written as a product of prime factors, 1
4'20 168 =233 =7,
=-3-=60 Ans. () Express 140 os a product of its prime factors.
i
{(b) Find the highest common factor of 168 and 140,
26 (1200 P (2} []l
Express as a single fraction (¢} Tind the smallest positive ineger, n. such that
5 2 168#n is a squarc number. n
(@ 7% [1] ==
= Thinking Process
(b 13+2-3-. [i] (a) Break 140 into its prime factors.
: - {b) HCF of 140 &168 Is the product of common prime
factors of the two numbers.
Thinking Process (c) Make all the prime factors of 168 a perlect square.
{a) # Find common denominator. Solution
{b) & Change both mixed numbers inlo improper
fractions. (@ 140=2x2x5x7
Solution =2'x5x7 Ans.
@ 3-% (b) 140=2x5x7
25— 14 168=2"x3x7
35 . Highest common factor = 2% x 7
=% Ans =28 Ans.
(©) 168=2"x3x7
) 14+25 =2?x2x3x7
1] 1 168n =2 x2x3xTx(2x3%7)
3 n=42 Ans
.. fa .
=68,3
577
_is
=35 Ans.
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2 9 N2t POt 31 (Nanta pr Q22
., . 1,1 (a) Express, correct to two significant figures,
(a) Evaluate 3?--3. “] 0] 15823.769, [”
3 g (ii) 0.0030489, 1)
(b) Evaluate 5* |§- giving your answeras a  frac- (b} Use your answers to part (a) to cstimate, correct
tion in its lowest ferms, [ 1o one significant figure, the value of
15823.769 x 0,0030489, [2]
Thinking Process
(a) # Express both mixed numbers into improper Thinking Process
fractians. {a) # Round off () & (i) to 2 sig. fig.
(b) # Express 1-75 inte improper fraction. Mulliply the (b) Make uze of the answer found in (j) & (i) to find
two fractions by cancelling any common factors. ['he |3ro iy
Solution Solution
I 1 (2} (i} 15823.769= 16000 Ans.
@ 35-23 (i) 0.0030489% 0.0030 Ans.
=_33_% (b) 15823.769 x 0.0030489 = 16000 x 0.0030
7 .
_ 30
- 66;149 = 16000 x 10006
[ E =d8=50 (1) Ans.
=—"; Ans.
2 7 32 (12000 1101
215 (2} Evaoluate 124+6+2-8, [1]
9%y (b) Evaluate 2.6x0.2. (]
=|i, Ans, o o= =
- Thinking Process
g
. (a) # Divide {irst. Observe BODMAS rules.
30@”’0”02) _ = (b} # Change decimals into fractions and evaluale,
(a) Evaluate 6.3 + 0.09. [n SO[IIﬁOIl
(b) Find the decimal number that is exactly halfway
between 3.8 and 4.3, (1] (@ 12+46+2-3,
=12+3-8
Thinking Process =7 Ans.
(a} # Rewrite each decimal as fraction. (b) 2.6x02
(b) Find the average of the wo numbers. S
= =20y =
Solution “10*10
@ 63000 =%=o.sz Ans.
=83, 9
10 " 100
_63, 100 :
=15%"5 33 (12001/801 02)
=70 Ans, L 1 1
(a) It is piven that -5-<"<T
)] 3L:ﬁ Write down a decimal value of » that satisfies this
. I- inequality, (1
__2' {b) ELxpress % as a percentage. [1]
=4.05 :\I’ls. -

Thinking Process

{a) # Write any decimal value that falls in the given
range.
(b} To express in percentage # mulliply by 100,
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(b) N=2"x5¥x7, 500=2"x5

Solution
r 00=2"x5° '
@ Len<d = 02<n<025 HCF of ¥ und 500=2" x5 o
5 4 LCM of N and 500=2" x5 x7
n=022 Ans.

[an. that »_can have any value between 0¥2'l_r'£qr9.24',] SR sl = | A

(b) 2ox100=80% Ans. 36 ganirigry

{a) Express 0.047 852 correct to two decimal places.
(1

(b) Estimate the value of J200, giving your answer
correct to two significant figures. 1]

34 0i0e003

2003
Evaluate £-=. 1
® Eva 38 i {c) By writing each number correct to one significant
{(b) Evalunte l%n %, giving your answer as a fraction figure, "5“'“““31“‘3 value of
in its lowest ferms. I ﬂ%’%’L. (2}
Thinking Process Thinking Process
(a) # Take LCM. Simplify. {a) & Round off to 1 significant figure.
o Change the mixed number into improper frac-
[b) [ phanocie prope (b} # Write Y200 as +i96 .
. (c) # Round off each number lo one sig. fig.
Solution .
.c Solution
@ 3-% @) 0.047852=005 Ans.
e (b) J300=i96=14 Ans.
il 212x1.97° _ 200x2*
=—= Ans. c
2 A" © 76~ "os
3.2 =800 10
b g3 =081
7 2 _Booo _
= 14§ ST 1000 Ans.
=L Ans
18 1 37 wvaiveron
35 woivriory (2) Evaluate 2%—%. i
(a} Express 108 as a product of its prime factors, [1] (b) Evaluate 0.7-0.1x3 [
(b) Written as products of their prime factors, : =
N=2"x5"%7" and 500=2%x5% i
The highest common factor of N and 500 is Thinking Process
92, 52 (a) # Find common dencminator JF change the
o . ) mixed fractions Into improper fractions.
The lowest common muitiple of ¥ and 500 is (b) # Muliply first. Observe BODMAS nles.
23 x 5! x 7. S l .
Find p, ¢ and r. 2] olution
3 7
Thinking Process @ 23-1g
{a) Perform prime factorisation of 108. 116
{b) use your knowledge of LCM and HCF o find the 4 9
values of p, g and r. _99-54
Solution 3536
(@) 108=2x2x3x3x3 =3g Ans
=22x3 Ans by 0.7-01=3
=0.7-03

=0.4 Ans.
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38 wairrrn

By writing each number correct to two significant
figures, estimate, correct to one significant figure,
the value of

V110,94 -0.2034% 368.62 . (21

Thinking Process
Round off each number to 2 significant figure. Solve.

Solution

VIH0.94 - 0.2034 x 368.62

=110-0.20x 370

_f -0

= 110~ {{55%370)
= J110-(2x37)
=J110-74

= JZE::M Ans.

3 9 2012:11°0Q4)

(n) Express 72% as u fraction in its lowest terms.

(1]
(b) Write down two fractions that are equivalent to
04, (1

Thinking Process

(a) # Divide 72 by 100.
(b} # Express 0.4 as a fraction. Multiply the
numerator and denominator by 2, 3, 4 ......

Solution  vin KL

o, ——7.2_:-&
(a) 724:-“]0 35 Ans

=4
) 04=15<

thlbg

two equivalent fractions are,

6 g
s and % Ans,

Equivalent:fractions :are fractions that have the same
‘value. To make an equivalent'fraction, multiply or
divide the numerator. and denominalor by, the same

number.

40 (20122109

{(a} Evaluate —§—+% [

1
4.-
mixed number in its lowest terms. [2)

{b) Evaluate I%xz giving your answer as a

Thinking Process

(a) # Make common denominator. Add.
(b} & Express both mixed fractions as improper frac-
tions,

Solution

&
+ oo
(
L
=

el Ans.

il S

~J =]
& f—

E oY

=]

wtn Lt
x
=0

1
=|G
Il
'™
FNTH
P
=
w

4 1 J2002:01 Q1)

{a} Evaluate 6x3+8+2. {n
{b) By writing each number correct to | significant
figure, estimate the value of

19.2x9.09
0583 - 12

Thinking Process

(a) # Do the multiptication and division first,
Observe BODMAS rule.

(b} # Round each number to 1 significant figure.
Solution

(a) 6x3+8=:2
=18+4
=22 Ans,

19.2 % 9.09

N XTE]

_20x9
05
10

= ZO‘X 9)\'?
=300 Anps.

42 mor2r1 1)

(2) Evaluate 8 +2 x 1.3, [
(b) Express 0.06 as a {raction, giving your answer in
its lowest terms. [

Thinking Process

(@) & Multiply first, then add 8.
{b) # Express 0.06 as a fraction.

Solution

(a) 8+2xl1.3
=8+2.6
=10.6 Ans.
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(il
{b) 0.06= 00
-
=35 Ans,
43 2otz ri Q1)
{a) Evaluate 2 ot (n
3 47
(b) Evaluate 3°+ 3!, [l

Thinking Process

{a) # Change the mixed number to Improper fraction.
{b) # Note that 3°=1

Solution
2 1
(ﬂ) §+2Z
_2.9
=3*7
_B+27
T2
=:;—§=2:—_£ Ans.

) FP+3=1+3

=4 Ans.
44 va01201.08
Arrange these numbers in order, starting with the
smallest.
39 -1 4
107w 3 2]

Thinking Process
# Express the fractions as decimals.

Solution
3 oy A 7igead
qed -1 mog i

Writing in decimal form,
075 0 -1 -085 -08

starting with the smallest,
17 4 0

-l =35 T3

3
T Ans.

45 (N2012:01 (10}

(a) Express 180 as the product of its prime
factors. [
(b} 180 can be expressed in the form p,ﬁ.

where p and g are integers.
Find the smallest value of p+q. m

Thinking Process

(a) # Think of differenl ways prime numbers may
be multiplied to give 180.

{b) # Use answer to (a) and express J180 in the
required form, g

Solution
(2) 180=2x2x3x3x5

=2%3 x5 Ans

L |

b 180 =2 x 3 =3
=_X3XJ§
65

smallest value of p+g=6+5=11 Ans

46 12005 0100

Evaluatc

(a)

o

vt Lalio

)

Lot )

Thinking Process
{a) # Find common denominator.

. 5ol 503
b Rewrile —+= as —x—.
(o) 4 B8 3 8 2

Solution

4 2
(@) ~35

47 12003 PHO2}

A bag contains red counters and blue counters.

On each counter there is either an odd or an even num-
ber.

The table shows the number of counters of each type.

Qdd | Even
Red 6 9
Blue 5 3

(2) Find the fraction of the counlers that ar¢ blue. [1]
{h) Find the ratio of odd 1o even numbers. {1

Thinking Process

{a) & Express the number of blue counters as a
fraction of total number of counters.

(b) To find the ratio # find the total number of odd
and sven numbers.
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Solution Solution

., (8 Total number of counters =6 +9+5+3 =23 (@) 64. Ans.
=2 3
fraction of blue counters = 333 — .,i Ans. (b} 78=2x3xI3
233 S the number is 13, Ans,
(t) Total odd numbers =6+ 5=11 € 7 Ans.
total even numbers =9+ 3=12
ratio of odd to even numbers=11:12  Ans. 50 2013 140
(8} Write 0.0040751 correet to two significant

48 200301 03 figures. [

{a) Write these lengihs in order of size, starting
with the shortest.

500m Scem 50km 500 mm

(B) V131 lies between two consecutive integers.
Complete the inequality below with these integers.

m e < V13l <., (1]
(b) Convert 41.6em” 1o nun’, n (c} Add brackets to the stalement below to make it
— F e - correct,
Thinking Process 3x2+1%=49 _ [1]
(a) # Express all lengths in cm, Compare. Lo
{b} # Note that 1 cm? = 100 mm? Thinking Process
H (a) # Round off to 2 significant figures.
SOIMHOH {b) # Lock for two inlegers whose square is close
(@  s00m 5cm 50 km 500 mm to 131, ,
=50000cm  Scm 5000000 cm  50cm (c) # Take nate that 7° = 49
starting with the smallest, Solution
S5cm 500mm  500m  S50km  Ans. (@) 0.0041 Ans.
2 3 5.
() 41.6cm? T () 11 <131 <1 \ns
=41.6%100 [em'=10mm () (3x2+1° =49 Ans.
=4160 mm*>  Ans, (lem)? = (10mm)?
lem? = 100mm?

51 03002
49 12015 14 o oy

(a) Evaluate 31—11.

(2} James thinks of a two-digit number, 4 '3 f1
It is a cube number.
It is an even number. {b) Evaluate 3.01 = 0.02, n
What is his number? [ = D= =

(b} Omar thinks of a two-digit number, Thinking Process

It is o factor of 78. {a) # Express the mixed numbers as improper

it is a prime number. fractions and evaluate.
What is his number? (1] (b) # Rewrite each decimal as fraction. Multiply and
() Writc down an irrational number between 1 and 2. convert back to decimal.
[t] Solution
A fay 314
Thinking Process §713
(a) # A cube number resulis by multiplying an inte- —_E_g
ger by iisell three times. 45
# An even number is an integer that can be _ 6536
divided exaclly by 2 20
(b) To find the number # break 78 inlo tts prime 200 N
factors. =5p " '35 A0S

{c} # Irrational numbers are numbers that cannoct be
written as a rafio of two integers

"
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52 201301109

{b) 3.01x0.02
301, 2
=700 T00

__602

710000
=00602 Ans.

By making suitable approximations, cstimaie the
J35.78 x 1005

03012
Show clearly the approximate values you use.  [2]

value of

Thinking Process

Round ofl 0.3012 to one significant figure. Look for
numbers whose square reot and cube root are close
to 35.78 and 1005 respectively.

Solution
J35.78 x 1005

0.3012

_ 36 x 11000
= 0.3

_ bxI0
T3

1]
-60x—§-=200 Ans.

53 vzoteriion
(@) Evaluste 12+8+(9-5). 11
{b) Evalvate 0.018+0.06. m

Thinking Process

{a) Evaluate the bracket first. Observe BODMAS
rules.
{b) You may change each decimal o fraction first.

Solution

(a) 12+8+(9-5)
=12+8+(4)
g
..|2+4
=12+2

=14 Ans,

(b) 0.018+0.06
18 . 6

= 1000 *T00

.18 100
1000 6

=0.3 Ans,

=

54 200401 (32)

—_—

Tasnim records the temperature, in °C, ot 6 am.
every day for 10 days.

-6 -3 0 -2 -1 -7 52 -1 3
(@) Find the difference between the highest and the

lowest temperatures. m
{b) Find the median temperature. [t

Thinking Process

(a) # Subtract the lowesl temperature from tha
highest temperature.

{b) Find the middle temperature & Wiite the
{femperatures in increasing order.

Solution

(@ 2-(-7}
=24+7=9°C Ans.

(b) Writing the tlemperatures in increasing order.

-7 -6 -5 =3 =3 =2 -1 -1 0 2
median temperature = 32_2
T
_E__ZS ‘C Ans.
55 w2iee o
(s) Evaluate -+% Ul
3

(b) Evaluate 534- IE

mixed number in its lowest terms. [2]

. giving your answer as a

Thinking Process

{a} Make common denominator. Add.
{t) & Change both mixed numbers inlo improper
fractions. Multiply and reduce.

Solution
1.3

® F+%
=4;821-—§—§- Ans
1,43

(b) 53+13
_16.8
345
165
R
=Q:3é Ans
- 3

]
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5 6 2010101

v {a) Write 405917628 correct to three significant
figures. (1
(b) By writing each number correct to one
significant figure, estimate the value of

41.3
9.79x0.,765 " el

Thinking Process

(a) # BRound off to 3 significant figures.

(b) # Round off each number to one significant
figure,

Solution
(2) 405917628 = 406000000 (3 sigfig) Ans.

41.3
®) 5Toxb763
=40
10x038

= ‘48—0= 5 Ans,

5 7 (N20141°1,Q5)

(a) Write the value of 1234.567, correct to 2
significant figures, [1]

(b) Write down on estimate for the value of J};s
(1

Thinking Process

(a) # Round off to 2 significant figures.
(b} # Round off 28 to 27 and 7 to 3.

Solution
(@) 1234.567=1200 Ans.

(b) J%r_ﬁ

=J9=3 Ans.
S8 vaviseron
(a) Evaluate |'30"_'22'9. [
(b} Evaluate Z%x%. 1]

Thinking Process

{a) Remove the decimal from the iraction and
simplify.

: (b} # Write 2-41 as improper fraction and simplify.

Solution
1.3+2.9

(@) —=—==

2

(=2

() 2

.9
T Ans.

59 201501 02

Write these numbers in order of size, starting with the
smallest.

13 7 5
35 07 75 e 3 2]

Thinking Process
# Express the fractions as decimals.

Solution
13 z 5
5 07 5 e 3
=065 07 0585 064 0625

starting from the smallest,
7 3

13
AN 0-64- _20 . 07 Ans,
6 0 {J21115 P1 Qo)

By writing each number correct to one significant
figure, estimate the value of

29.3°
2.04x0.874" 21

Thinking Process
Round off each number 1o 1 significant figure.

Solution

293 _30°
204x0.874 ~ 2x0.9
900, 10
18T
= 3000
18
=500 Ans.

61 vanisrion

(a) Express 60 as a product of its prime Jactors,
3]
(b) Tind the smallest possible integer m such that 60m
is a square number. [1]
(c) The lowest number that is a multiple of both 60
and the integer # is 180 .
Find the smallest possible value of . n
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Thinking Process

{a}) Perform prime factorisation of 0.

{b) Make all the prime factors perfect square.

{¢) Write the prime factors of 60 and 180, Note that
180 is the LCM of 80 and n.

Solution
(@ 21 60
[ 30
3115 G0=2%3x5 Ans.
51 5§
1

(b) 60m=2"x3x5x(Ix5)
m=15 Ans.
(€) 60=2x2x3x3
180=2x2x3x3x5

smallest value ol #n=3x%3
=9 Anpns

Possible values of n are:
3x3=90
3x3x2=18
3x3x3=45
3x3x2x5=90
3x3x2x2x5=180

the least value of nis 9

62 viseion

(n} Evaluate 0.03 x 0.3, . m
(b) Evaluate 5-2(3 - 14). i

Thinking Process

{a) # Rewrile each decimal as fraction.
(b) # Evaluate the bracket first
Solution

(a) 0.03x03
13
100

0
=—2.20009 Ans
1000~ " s

{(b) 5-203-14)
=5-2{1.6)
=5-3.2=18 Ans.

-
2l

x

(a) Write the number 0.050 462 correct to 3
significant figures, [1}

(b) By writing cach number correct 1o | signilicant
figure, estimate the value of

8.94 % 0.201 i
388 1

Thinking Process

(2} # Round off lo 3 significant figures.
(b) # Round oft each number 1o 1 significanl figure.

Solution
(@) 0.050462=0.0505 Ans.

8.94x0.201
288
_9x0.2
T30
9x2
0x10

=0.06 Ans.

{b)

(Y]

Lh
o

64 (WS P OI2)

{a) Express 198 as the product of its prime

factors. |
(b M=2x3x5  N=2x¥Fx7
(i) Find the largest number that divides exactly
inte M and N, nm
(i) Find the smallest value of & such that
M =k is a cube number. [

Thinking Process

(a) & Break 198 Into its prime factors.
{b} () Find the G.C.D or HC.F by comparing the
prime factors of M and N.
(i) # Make all the prime lactors perfect cube.

Solution
(a)

33 s 198=2x3F =11 Ans

I

b () M=2"x3x5
N=2x3x7
GCDof M and N =2 x3
=12 Ans.

[ GCD = greatest common divisor. ]

(i) Mxk=2"x3x5xk
=27 x3x5 x(2x3F x3)
k=2x3"x5
=90 Ans.




.

‘0’ Mathematics (Topical)

Topic 1 Numbers & Page 15

65 w2016 r101)
I. + (n) Evaluate (2.05+1.4)%0.2. (1]
: L)
(b} Evaluate '3 5 i1

Thinking Process
(a) Evaluate the bracket first.
{b) Find common denominator. # Change 1% into

improper {raction.

Solution
(8) (2.05+1.4)x02
=345x0.2=0.69 Ans.

1 4
® l3 5
=4_4
33
_20-12_ 8
T T Ans.
66 2006 14 o4
Complete the table.
Fraction Decimal Percentape
1 - 05 = 5%
3 = i =
3
0 = = ;
= = 62.5%

-

Thinking Process

in 2nd row, write the fraction as a decimal, then mul-
tiply by 100 1o express it as a percentage.

In 3rd row, divide 62.5% by 100 to change it into
decimal, then express the decimal as a fraction

Solution

Fraction Decimal Percentage
|
> = 0.5 = 50%
3 -
20 TS S 5%
5
ol T L0625 = 625%

67 e m 06

(a) Express 96 as a product of its prime [actors.
(1
(b) 24 is a common factor of 96 and the integer n.
Given that » is less than 96, find the largest pos-
sible value of . 1]

Thinking Process

(a) Write the prime factors of 95.
(b} Tofind n # find the largest multiple of 24 that is
less than 98,

Solution

(8 96=2x2%2%2x2x3
=2"%3 Ans.

(b) Integer # is a multiple of 24,

largest value of # that is less than 96 = 2.

68 e m 3

{a) Write these values in order of size, starting
with the smallest,

2* 5 fiooe 27 (1
{b) Write down one possible value of x that
satisfies each inequality,

(i) 2<Jv<3 {1
(i) -1<x*<0 [

Thinking Process
(a) Arrange the numbers in increasing order
# Rewrite the numbers in simpler form,

(b} Simplify the inequality and write down one value of
X that lie within the given range.

Solution
(a) 2 5 Yoo 27°
= 32 25 10 t

starting with the smallest. the numbers are :
27 000, 57 2 Aas,
by () 2<¥<3

=(2F <(Jx¥ <3
=d<x<9
one possible value of x=6  Ans.

iy ~l<x’<0

1 I 1
=(~1)} <(x°)3 <(0)?
=—l<x<(}

one possible value of x=~0.5  Ans.
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69 wiarion

{2) Evaluate 9.03 - {4.273 + 2.3). [

(b) Evaluate _g__(, [

7.

Thinking Process

{(a) # Evaluate the bracket first
{b) & Find common denominator.

Solution

(8) 9.03-(4.273+2.3)
=9.03-6.573
=2457 Ans,

8_6
® 5-7
56-354

5 Ans.

Sl

T0 0160100

Given that 192 x 64.3=12345.6, write down the
values of

(8) 0.192x643, {i]
12.3456
b =5 (1

Thinking Process
{a) Express 0.192 x 643 in the form 192 x 64.3.

(b} To evaluale # Use the fact that 33%4%5_; 64.3

Solution
() 0.192 x 643,

= 1109020 x (64.3x 10)
_192x64.3
100

_ 123456 _
=00 =123.456 Ans.

() 123456

=0.0643 Ans.

T1 a6 ri:04

(a) The total cost of 3 pencils is $1.23 . .

Find the total cost of 5 pencils, i
(b) Arrange the following in order, starting with the
smallest.
3
4% -0. . -=
b 7 0.7 3 1

Thinking Process
(a) # Using ralio concepts, find the cost of 5
pencils.

{b) & Rewrile the numbers in simpler form, then

arrange them in increasing order.

Solution
(@) Costof 3 pencils=5$1.23
costof 5 pencils=$ ! '323 x5
=$2.05 Ans.
®  mw -07 07 -3

= 074 =0.7 0.7 -0.75

5 starting with the smallest, the numbers ace :

—-i— ~07. 07, 74% Ans.

72 (N2016 11.06)

By making suitable approximations, estimate the

/3.98 x 602.3

value of > 587

Show clearly the approximations you use. (2]

Thinking Process

# Round off each number to one significant figure and

simplify.
Solution
J3.98 % 602.3

2.987

J4 % 600
3

w 25600 x3600 =400 Ans.

T3 2007 Prigt)

o

4 1
a) LCvaluate —-—.
{a) Lva 53

{b) Evaluate 0.2x0.006.

il
i

Thinking Process
{a) # Find common denominator.

{b) # Multiply 2 by 6 and count the number of
decimal places.

Solution

4 1
@, 7=3

I5 15
b 2=6=12 .
0.2x0.006=0.0012 Ans.
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74 2017 11 03)

By writing each number correct (o one significant
ligure, estimate the value of

58.7x4.08 =
BT 2]
Thinking Process
Round off each number to 1 sig. fig.
Solution
58.7x4.08
t9.7°
writing each number correct to one significant figure,
_60=4
T
_60xd4 3 0
8000 100
T8 w2017 1020y
(a) (i} Write 54 as the product of its prime factors.
(1]
(ii) Find the smatllest possible integer m such that
34m is a cube number. [1]
() Find the value of k in each of the following,
i 27=3 ()
1y’
(i) [_J _ ¥ [
4

Thinking Process

(a) (i) Break 54 into its prime factors.
(i) Make all the prima faclors perfact cube.

(by (i} Rewrite 27 as base of 3.
Solution
(@ (i) 54=2x3x3x3 Ans.
(i) Sdm=2x3x(2%)
m=4 Ans,
) ) J27=3
|
()=
3 i
(3)2 = #F o= =% Ans.
-3
(i) (ﬁ) = 2
(=2
() -2
(2)'=2" = k=6 Ans

76 (2T P

(a) Lvalvate ——

til

-~ e
|

90
045" [

{by Evaluate

Thinking Process

(a) Make common denominator. Add.
(b} Multiply both numerator and denominator by 100.

Solution

(a) o3

== AnS.
&)

90
053
_0 100
045 100

_ 90 100 =200
45

(b)

Ans,

TT w17 ri o1

By making suitable approximations, calculate an
40.32x/35.7

2980
Show clearly the approximations you use and give
your answer correct to 1 significant figure. 12}

estimate for

Thinking Process
Round off each number to the nearest whole
number and simplify.

Solution
40.32x/35.7

2980
4 40 % JE
T 3000
40=6
3000

2
== -008
25

Ans.

T8 208 ri oy

(a) Evaluate I;’I- % (]

(b) Evalate 0.9x0.011, [

Thinking Process
{a) Make common denominator. Subtract,

{b) # Rewrite each decimal as fraction. Multiply
and convert back o decimal.
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Solution

4 2
St

28-22 6
77 717

() 0.9x0.011

9 1y
10 T000
99

10000~ 0.0099 Ans.

T9 vaoinrion

005 -03 13 =12 02
{n) Arrange the five numbers in order, starting with

the smallest. [
(b) For the five numbers, find

(i) the mean, [1]

(ii) the range. m

Thinking Process

(a) & Arrange the numbers In increasing order,
(b) (i) To find mean # divide the sum of all
numbers by 5.
(il To find the range & subtract the least
number from the largest number.

Solution

(a) Siarting with the smallest, the numbers are:
-1.2 =03 005 02 I3

-1.24+(~0.3)+0.05+02+1.3

(b) (i) Mean= 3
154155 _0.05 _
e TR e 0.01
(i) Ronge: 1.3-(-1.2)
=13+1.2=25
80 vz0ispi.0i0)

By writing each number correct o 2 significant figures,
calcufate an estimate of

596 % /16.12

0.2984 ° 2

Thinking Process
# Round off each number to 2 significant figures.

Solution
596x /16.12 _ 600x /16

0.2984 0.30
3 600 x4
.30

= (600% 4) x le =8000 Ans.

8 1 (N20H8 P (31 [

{(n) Evaluate %+% i

{b) Evaluate 0.04x0.11, [

Thinking Process

(a) Make common denominator. Add.
(b) evaluate 4 x 11 and count the number of decimal
places,

Solution

1 2
_+_

(a) T
5+16 2]
—_—=— Ans
40 40

b) 4x11=44
0.04:0.11=0.0044 Ans,

82 wavinri oy

Arrange these fractions in order, starting with the

smallest.

4 9 1721 4
5 ualk10 o 20 1 125 4l 50
Show your working. 2]

Thinking Process

& Express the fractions as decimals.
Solution

Writing in decimal form we have.
08 09 085 084 0.8

starting from the smallest,

A 1217 9
- — = — — Ans
51 500 325) p20%2 10

83 waisrrony

By writing each number correct 1o 2 significant figures,
estimate the value of

1212.3 2]
299.35 x J24.73

Thinking Process

Round off each number to two significant figures and
simplify. !

Solution

12123
209.35x 324.73
1200 4

Se——m—— == Ans.
300x25 5

L ]

iy AT s il

L Bkl
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(b) Cost of 3 cartons altogether = §9.45
< cost of one carton = 9—;-5-= $3.15

Given cost of single carton = $4.20
savings =4.20-3.15=$1.05

1.05
4.20

percentage savings = x100=25% Ans.

\f& (12007 P2.01)
X 0 pY

(?by (‘o\p V72 J

12007:91:Q4)

(a) A car decelerates uniformly from 20m/s to Smvs in
25 seconds. L 0‘,’ i
Calculate the retardation. & [1]

(b) Express 20 metres per skcond in kilometres per
hour, [1

Thinking Process

_ changein speed
{a) retardation = me ke

(b} 1 km = 1000m, and 1 hr = 3500 seconds,

Solution with
$=20_ _15_ 3__
0] i T b

retardation = 0.6m/s®  Ans.

| Note thaf refardation means negative acceleration: Al

®) 20m/s=20x3590 _ 23 1o

1000 Ans,

(J2007/11:Q18)

(a) Calculate 5% of $280 000. [1]

(b) A single carton of juice costs $4.20.
A special offer pack of 3 cartons costs §9.45.
Ali bought a special offer pack instead of 3 single
cartons,

Calculate his percentage saving. (21

Thinking Process

(b} To find his percenlage savings # find the cost
of one carfon from special offer pack. Sublract
it from the given cost of one carlon and find the
savings. Express the gavings as a percentage
of the normal cost.

Solution

(8 5% of 280000 = l—gax 280000 = $14000 Ans,

(9} The table shows the Fares charged by a taxi com-
pany.

$1.20 per kilometre for the first 10 km
then
80 cents for each additional kilometre ofter the first 10 km

(i) Calculate the fare for a journey of

(1) 8 km, (1
(b) 24 km, it]
(i) Find the length of the Jjoumney for which the
fare was $16. [2]
(b) The table gives the times of high tides at a harbour.
Date May 5 May 6 May 7
1000 t 20 00 36
Times
2256 1250 ]
|

(i) Calculate, in hours and minutes, the length of
time between the high tide on May 6 and the
morning high tide on May 7. [1]

(i) Given that low tides occurred midway  be-
tween high tides, caiculate the time of the [ow
tide on the afternoon of May 3.

2]
(c) The height of a mountain is 1800 mefres.

It is suggested that this mountain has been worn

away at an average rate of 90.15mm per year,

Assuming that the suggestion is correct, calculate

the height of the mountain 20 million years ago.

[2]

Thinking Process
{a} (i) (a) Note that the taxi is charging $1.20 for
the first 10 km.

{b) First calculate the fare for 10 km. Then
calculate the fare for additional
kilometres,

(i) Subtract the fare for 10 km from the given
amount. Divide your answer by 80 cents to
get the number of kilometres.

(b) {i) Subtract 1120 from 0036 A add 2400 1o

0036.

(i) Find the time that is exaclly between 1000
and 2256,

(c) To find the height 20 million years ago # find the
height that has been worn away in 20 million
years. Then add it to the present height.
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Solution A TEAGHE

@ () (@} Fare for bkm=5$1.20
Fare for 8km=1.20x8§ =3$9.60 Ans
{b) Fare for the ficst 10km =1.20=10
=$12.0
additional kilometres =24 -10=14
fare for the additional 14km

= 14x30 =511
14 %755 = $11:20

total fare =12.0+11.20
= $23.20 Ans

ﬁ!ole that 80 cents = 0.8 dollars J

(i) Fare for the first 10km =$12.0
remaining amount = $16-5$12=54
No. of additional kilometres = ﬁ =3
length of journey =10+5=15km  Ans

(b) () High tide on May 7: 0036 or 2436
High tide on May 6: - 1120
1316

. length of time = L3hours, 16 min. Ans

Note that adding 2400 to 0036 is to facilitate
the subtraction.

(i) Mid-time between two high tides
. l()00+:j?.256 —1628

time of low tide on May 5 alicrnoon
=1628 Ans
(&) Height decrease in 1 year =0.15mm
height decrease in 20 million years
= (1,15 = 20000000 = 3000000mm

3000000
=000 = 3000m

Height of the mountain 20 million years ago
wons 1800+ 3000 =4800m  Ans

4 (N2007 PT (25)

() The rate of exchange between dollars and curos
was $0.8 to 1 curo.
Calcutate the number of curos received in ex-~

change for $300. 1]
(b) Find the simple interest on $450 for 18 menths at
4% per year. [1]

Thinking Process
{a) To find the number of euros divide $300 by 30.8.

{b) Use h% to calculate the simple interest.

Selution
() $0.8=1¢uro \/
| \jqj
$1= 5 CUraS )

=

300 = » 300 ¢
$300= 08 » 300 curos

=375 curos  Ans ) a5
_PRT y
) L= 100
_450xdx B Note that time
- 100 must be expressed
in years.
_450%6 _5q s
100

~ simple interest =827 Ans

(2007 PE Q1

The mass of & marble is given as 5.4 grams,  correet
to the nearest teath of a gram.

The mass of 2 box is given as 85 grams, correct (0 the
nearcsi 5 grams,

{(2) Complete the table in the answer space.

Lower Upprer
bound bound
Mass al
| marble | eeeseseen [LI OTOR g
Mass of
the box | ceermerenes g o B
121
(b) Tind the lower bound for the total mass of the box
and 20 identical marbles. [t

Thinking Process

{a) To find the lower and upper bound for the
mass of ong marble, # consider the error
{0.1+2=0.05) in the measurement,
To find the lower and upper bound for the mass
of one box # consider the error (5+2=2.5) in

the measurement.
{b) # Find the least possible mass of one box and

20 marbles.
Solution
(@) Lawer Upper
bound bound
Mass of 535 545¢
| marble
Mass of 82.5¢ 8§7.5g
the box

(b) 82.5+20(5.35)
~825+107=189.5g Ans
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6  wworrioy

wall

v Ll

[ %]

enclosure 2

35

A farmer wishes to build a rectangular enclosure against
a straight wall,

He has 39 identical fence pancls, each | metre long.
One possible arrangement, which cncloses an area of
70 m?, is shown in the diagram and recorded in the
table below,

Find the length of the enclosure which would contain
the larpest aren,

Write down this length and the largest area.

Record afl your rials in the table,

Marks will be nwarded for clear, appropriate working.

Width(m) | 2
35
70

Length {m)

Area (m°)

3]

Thinking Process

Use the given table, and recard the area of the encio-
sure with different widihs. Look for the width that gives
maximum area.

Solution

Widthim}| 2 |3 )4 l5]a17]18109 1g1it1]12
35133131 27125123121 119117 15
TOL99 (124 1621 173[184]189]190]187[ 180

Observing the table we sce that the area of the
enclosure keeps on increasing for widths 2 m 10 10
m. When the width is 10 m (or greater), the area
starls to decrease.

Length (m)

Arca {in®)

Length of enclosure which gives largest

area=19%m Ans

8

Largestarea =190 m*  Ang

T ooz pr o2

The foot of a mountain is at sea Jevel,
The temperature at the foot of the mountain was 16
°C»
The temperature at a height of 3000 m on the mountain
was — °C,
(a) Find the difTerence between these lemperatures,
(]
(b) Given that the lemperature fell at a constant rate,
find
(i) the temperature a1 a height of 1800 m, [1]
(i) the height at which the temperature was 0 °C,

i
(iii) an expression, in terms of x, for the tempera-
ture, in °C, at a height of x metres. 2]

Thinking Process

{b} (i) To find the temperature at a height of 1800m
# Find the temperature change for one
metra,

(i) To find the required height # consider the
rate at which the temperature is falling.

(i} To find an expressicn in x # find the tem-
peralure change for 1m firsi,

Solution
() Difference=16-(—4)=20°C Ans
(b) (i)

Temperature change in 3000m = 20 °C

20
3000 ¢

temperature change in Im =

hange i =20 .
temperature change in [B0Om = 3000 1800

=12°C
temperature o sea level is 16 °C
temperature a 1800w is; 16~12=4°C
(i) 20°C —— 3000m

s 3000 _
1°C — TN 130m

temperature falls by 1°C alter every 150m
temperature at sea level is (6 °C
req. height at 0°C is =16 %130

=2400m  Ans

(ii)) Temperature change in 3000m = 20 °C
20 1
3000 150

lemperature change inym = I::;U °C

temperature at sea level is 16 °C .

temiperature change in im = gE

< temperalure at v m is: (I(J-?"O) °C Ans

(N2007 £2-02)

[Uis given that x=a+va® 8.

(a) (i) Calculate x when @ = 0.73 and 5 = 1.84.
Give your answer correet to 2 decimal places.

i2)

13

(ii) Express & in terms of x and a,
(®) A shopkeeper sells pens and pencils.

Each pen costs $5 and cach pencil costs §3.

One day he sold x pens,

On the same day he sold 9 more pens than pencils.

(iy Write down an expression, in terms of ¥, lor
his total income from the sale of these pens
and pencils. 2

(i) This total income was less than $300,
Form an inequality in x and solve it.  [2]

(it)) Hence write down the maximum number of
pens that he sold. i
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9 (N2UOT P2.04)

Thinking Process

{a) () Substitute the values of a and b in the given (a) In 2005, the cost of posting a letter was 28 cents.

A company posted 1200 letters and was given 4%

equation :
{i) make b the subject. discount on the cost.
(b) (i) Read the question carefully and torm an Calculate the total discount, 1]
expression. Note that he sold x pens which (b) 1n 2006, the cost of posting & fetter was M,

are 9 more than pencils.

{ii) Figure oul your answer from par (b} (i) creased from 28 cents to 35 cents.

Calculate the percentage increase in the cost of

Solution posting a letter, 121
i . (c) Afer the price increase to 35 cents, the cost to the
@ O x=a+Va +b company of posting 1200 letters was $399.
T R Calculate the percentage discount that the  com-
= |
0.73+(0.73) +(1.84) pany was given in 2006. 2]
=0.73++/0.5329 + 3.3856 (d) In 2006, it cost $4.60 1o post a parcel.
=073+ 30185 This was an inf:rease of 15% on the cost of post-
ing the parcel in 2005,
=0.73+1.9795 Caleulate the cost of posting this parcel in 2005.
=27095%2.71 (35 Anms 131
@  x=a+Va b’ Thinking Process
o T {a) Calculale 4% of the total cost # Find the total
x a. a +b. cost of posting 1200 letters.
squaring both sides {b} To calculate the perceniage increase # calculate
= —2 the increase.
(x—a)” =(Ja' +b‘) (c) Find the actual cost of posting 1200 letters. Sub-
gl o tract $399 from it and calculate the perceniage
(x-ay =a +b° discount.
ey SR oAtk a* = b 3 {d) & $4.60 is equivalent to 115%. Hence find 100%
ey R = (a+b)fa—b) of the amount.
AR Esaakx=a20) Solution

B =(x)x-2a)

ot 1 a f posti 0 =1200
E Feee (o) Total cost of posting 1200 letters = 120028

= 33600 cents
b=4+x>-2ax Ans =$336
(b) () Costofone pen =55 Total discount = "—?-0 x336=$1344 Ans
cost of one pencil = $3
no. of pens sold = x (b} Costincrease=35-28=7 cents
as he sold 9 more pens than pencils percentage increase = %8- x«100=25% Ans
= no. of pencils sold = x-9
.. Total income =§ {5+ 3(x ~9)) (c) Total cost of posting 1200 letters =1200x 35
= 42000 cents
=5(5x+3x-27) -$420

=% (8x-27
$(8x-27) Ans discount given = 420399 = $21

(i) 8x-27<300 . 21
percentage discount = <==x |00 =5% Ans

8x <327 420
327 3 7
yez2el (A i discount
8 % discount = e e :
©<40875 Ans .amaiint én which discoiint wasTgiven

1} A
(i) From part (b} (ii), we see that IR 5: :(?

x < 40.875 100% — Ws—-xlOO:M

", max. number of pens sold =40 Ans s cost of posting the parcel in 2005
is$4.00 Ans
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s

() A jar contained 370 g of jam.
Usman ate 30% of the jam.
What mass of jam remained in the jar? n
(b) In 2006 the population of a town was 30 000,
This was 5000 more than the population in 1999,
Caleulate the percentage increase in population.

(2]

Thinking Process

{a} To find the remaining mass # find 70 of 370 9.
(b) # Express the increase in population as a per-
centage of the original popuiation.

Solution

(a) Mass of remaining jam = 70% of 370

=0
100

{b) Population in 1999 = 30000 - 5000 = 25000

5000
25000

x370=259g Ans.

. percentage incrense = x100=20% Ans.

11 2008 P2:02)

(@) Annc's digital camera stores jls images on a
memory card.
The memory card has 128 units of storage space.
When 50 images were stored, there were 40 units
of unused storage space on the memory card.
(i) Calculate the percentage of unused slorage

space on the memory card. [1]
(ii) Calculate the average amount of storage space
used by each image. [2]

{(b) Shop A charged 60 cents for each photograph,
Shop B charged 63 cents for each photograph and
gave a discount of $1 on all purchases more than
$10.

(i) Anne bought 24 photographs from Shap A
and paid with a $20 note.

Calculate the change she received. [1]

(i) Find how much cheaper it was to buy 24

photographs from Shop B than from Shop A,

£2]

(i)} Find the smallest number of photographs for

which it was cheaper 10 use Shop B. 2]

Thinking Process

(a) () Note that 128 — 40 = 88 units slore 50

images.

(b} (i) Calculale the coslt of 24 photographs and

sublract it from $20.

(i) Calculate the cost of 24 photographs from
shop B. Remember the discount of §1 on
purchases above $10,

(i) Note that shop B is expensive it the pur-
chases are less than $10. Therefore com-
pare the charges of both shops for above
$10.

Solution with 8

@ () Percentage =42 100 =31.25%

128

=31.3% Ans,
(i) Used storage space =128 - 40 = 88 unis,
50 images were stored in 88 units
storage space per image = 8

50

=1.76 Ans.

() () Cost of 24 photographs = 24 x 0.60 = $ [4.40
change received =20~ 14.40=% 5.60 Ans,

(i) ShopB:
cost of 24 photographs = 24 x 0.63 = $15.12
discount = $1

total amount payable =15.12-1=$14.12

difference (rom shop A = 14,40~ 14,12
=50.28

" shop B is cheaper by $0.28 or

28 cents  Ans.

(iii) Letx be the smallest number of photographs,
To avail the discount. purchases must be
above $10
= 0.65x>10

10

*> 063

x>I158
smallest number of photographs

for which shop B is cheaper 10 use
isl6 Ans,

Note:

Shop B is expensive to use if the 1otal antount js
less than $10. For 13 phatographs, shop A costs
15%.0.60 = $9.00. whereas shop B costs

15%0.63 = $9.45 which is less than $ 10, therefors
no diScount is given.

16 photographs from shop A cost: 16 x 0.60 = $9.60
16 photographs from shop B cost: 16x 0.63 = $10.08
Amount payable to shop B-afier, discount
=510.08-$!=$9.08

Therefore shop B is cheaper 1o use for a minimum of
16 photographs
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(2) On average, Jim's heart beats 75 times per minute.

Calculate the number of times his heart beats
during 50 weeks,

Give your answer in standard form. (2}
(b) After an exoreise, Ali and Ben measured their heart
rates.

The ratio of their heart rates was 15:17.
Ben's heart beat 18 times per minute more than
Ali's.
Calculate Ali's heart ratc. 12]
{c) The recommended maximum heart rate, H, for a
man during exercise, is given by the formula
H =3(220-n).

where n years is the age of the man,

(i) Caleulate H when = 25, [n
(i) Calculate n when I = j44. {1
(iii) Make # the subject of this formula. [21

Thinking Process

{a) Calculate the heart beat for one hour, for one day,
for one week and then for 50 weeks.

(b) # 17 units represent 18 beals maore than All

(¢} (i) & (i} & Substitule the values of n and H in
the given formula,

Solution

(a) ] min — 75 beats
I I —— 75x 60 = 4500 beats
I day —— 4500 24 = 108000 beats
1 week —— (08000 =7 = 756000 beats

50 weeks — 756000 x 50 = 37800000
=3.78x107 beats

Jin's heart beats 3.78x 107 times.  Ans.

{b) Ali Ben
15 17
X x+18
o [ 1]
T ox x+I18

15(x+18)=17x
[5x+270=17x

2x=270
x=210_135

Ali's heart rate = 135 beats per minute  Ans.

fch (i) when =25
—4aag-
H-5 220-25)
-4 (195)=156 Ans
e 5 I s - hll
(iy when /=144
144=%(220—n)

5(144) = 4(220 - n)
720 =880~ dn
4n=880-720
4y =160
n=40 Ans.

(i) H =2(220-n)

13 izoon p2 05w

() Mary has 50 counters,
Some of the counters are square, the remuinder arc
round.
There arc 11 square counters that arc green,
There are 15 square counters that are not green.
Of the round counters, the number that are not
green is double (he number that are green.
By drawing a Venn diagram, or otherwisc, find
the number of counlers that are

(i) round, 4]
(1) round and green, m
(iii} not green. 1]

Thinking Process

{a) () # Subtract the total number of square
counters from 50.
{i & Make an equation according to the given
instructions and solve.
(s) # Total number of counters that are not
green = 'nol green' square counters + ‘not
green’ round counters.

Solution with

(@) (i) Total no. of square counters =11+ 15=26

Total no. of round caunters = 50 - 26
=24 Ans.
(i) Let the no. of green round counters = x
then. the no. of not green counters = 24— x
according to the given condition
24 =x=12x
3x=24 or x=8 .
no. of green round counters =8 Ans.
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(iii} Number of 'not green’ round counters
=24-8=i06
Number of ‘not green’ square counters = [5
total number of ‘not green’ counters
=16+15=31 Ans,

14 w2008 p1 04

A baskelball stadium has 13492 scats.

During a season a basketball team played 26 maiches
and every seat was sold for each matcl.

At cach maich a seat costs $18.80.

By writing each value correct to 1 significant fig-
ure, cstimaie the total amount of money paid to watch
these matches during the scason. 12)

Thinking Process

Write each given value 1o one significant figure and
then do the multiplication 1o obtain an estimation of the
total amouni.

Solution
13492 =10000 (to one signilicant figure)
26 =30 (to one signilicant figure)
$18.80=1520 (to one signilicant figure)
amount received during each match = 10000= $20
=$ 200000

~ total amouny received from 26 matches
= 3200000 = 30 = $6000000 Ans.

18 zo0m 11 0y

A wooden plank is cut into three picces in the ratio

2:5:1. The length of the longest picce is 125 cm.

Find

{(n) the length, in centimetres, of the shortest piece,
(1

(b) 1he total length, in metres, of the plank. [n

Thinking Process

(a) 5 unils represent 125cm. Find the length of the
plank that represenis 1 unit.
{b} ¥ Find the lengih of the plank that represents

8 units,
Solution
(@ 5 units — (25 em
1 unit 135

T 5 25 cm
length of shoriest peice = 25 ¢m Ans.
(b) 2+5+1=8
3 units — 125 cm

& units — 1-25—5 % 8= 200 cm

« - Total length of the plank = 200 cm
=2m Ans.

1 6 (N2008 P11

A rectangular box has dimensions 30cm by 10cm by

Scm.

A container holds exactly 100 of these baxes.

{2) Calculate the tolal volume, in cubic meters, of the
100 boxes. [1]

(b) Each box has a mass of 1.5kg to the nearest 0.1kg.
The empty container has a mass of 6kg to the
nearest 0.3kg.
Calculate the greatest possible total mass of the
container and 100 boxes. [2]

Thinking Process

{a} Find the volume of one box. Mulliply the answer
by 100. # Change the units into melres.

(b) For greatest possible mass of one box # add
0.05 1o 1.5kg. For greatest possible mass of the
container # add 0.25 to 6kg.

Solution
(@) Volume of one box =30 10x5

= 1500 em’

_ 1500
1060000

=0.0015 m’

Voltume of 100 boxes = (L0015 x 10
=0.15m°  Ans.

Note that:
Im=100cm |
1.} = 1000000 ¢m”

(b)  Greatest mass of one box =-1.5+(0.1+ 2)
=15+0.05=1.55kg
< greatest mass of 100 boxes =1.55x 100
Greatest mass of the container = 6+ (0.5 + 2)
=6+0.25
=0.25 kg
2o greatest possible total muss = (55 + 6,25
=161.25 kg Ans,

17 voun pr Q1

Every month a salesman's pay is made up of

fixed amount plus a bonus,

The bonus is o percentage of his monthly sales.

{2} In 2006 the bonus paid was m% of his monthly
sales.
The graph shows how the salesman's monthly pay
varicd with his monthly sales.
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i
4000
3800
Monthly 600
ay {$)
pay { 3400
3200
3000 5000 10000 15000
Monthly sales (§)
Use the graph to find
(i) the fixed amount, m
(ii) the value of m. 2

{b) In 2007 the fixed amount was $3500 per month
and the bonus was 5% of his monthly sales.
In July his sales were $12 000.
Calculate the salesman's pay for July. [2]

Thinking Process

(a) (i) Fixed amount is the fixed menihly salary. Itis
the point on the graph where the line meels
the y-axis.

() Use the graph to find the increase in manthly
pay and hence the bonus, m%.
{b) Salesman pay = fixed salary + 5% of sales.

Solution
{a) () Tixed amount = $3400 Ans.
(i) From graph, we see that
when monthly sales = $5000.
salesman’s monthly pay = 33600

=> bonus = 3600 - 3400 = $200

s “%ape bonus (or m%y) = 200 % 100

5000
=4% Ans.
{b) Salesman’s pay = fixed salary
+ 5% of monthly sales

s
=3500+ IOOx 12000

=3500+600=35$4100 Ans.

1 8 (N2008:P2:04)

{2) In 2006 the cost of fuel was 91.8 cents per litre.

(i) Calculate the maximum number of whole litres

that could be bought for $15. [

(i} In 2007 the cost of fuel was increased by 4
cents per litre,

(2) Calculate the percentage increase in the

cost of fuel in 2007. [21

(b) On average, a car travelled 21 km on 1
litre of fuel. '
During 2006 this car travelled 19200 km.'
In 2007 the car travelled the same
disiance.
Calculate the exira cost for fuel in 2007,
Give your answer fo the nearest dollar.
2]
(iii) In 2006 the cost of fuel was 10% less than the
cost in 20035,
Calculate the cost, in cents, per litre in 2003.
)

(b) A service station seils unleaded, super-unlcaded

and diesel fucl.
The pie chart represents the amounts of these
fuels sold during one week.

Unleaded

The total amount of fuel sold during this week
was 54000 litres.
(i) How many litres of diescl were sold?  [1]

3
(if) The amount of unleaded fuel sold wns% of

the total for the weck.
How many litres of super-unleaded fucl were
sold? 2

Thinking Process

{a) () Divide $15 by 91.8 cenls # conver dollars
into cents.

increase
actual value
(b) Extra cost per litre in 2007 is 4 cents.
Multiply 4 cents by the number of litres
obtained. Give your answer in dollars.
{ii) Note that 81.8 cents represents 90% of the
cost in 2005. Hence find the cost that repre-
sents 100%.
(b} (#) Find the number of litres of unleaded and
diesel fuel first. Subtract your answer from
the total number of litres.

Solution
(a) (@ $15=1500 cenis

(i) (a) Percentage increase =

S 1500 I
Number of fitres o1 8 16.34

number of whole litres = {6 Ans.
(i) (a) percentage increase = 5% =100
4

36%  AXas.




‘0! Mathematics {Topical}

Topic 1a Everyday Mathematics © Page 9

{(b)  Number of litres consumed = 12200 922100

' =914.286
Tn 2007, the cost increased by 4 cents
' extra cost of fucl in 2007
=914.286 % 4 = 3657.144 cents

=36.57= %37 Ans.
(iii) Let x be the cost of fuel in 2005
x —%x: 91.8
%x =91.8
¥ 9I.8x19—0(;)-= 102

* cost per litre in 2005 = 102 cents  Ans.

~ 90 b
(b) (D) 350" 54000 = 13500

*. 13500 litres of diesel were sold.  Ans.

(i} Number of litres of unleaded fuel sold

a %x 54000 = 36000

total number of litres of unleaded and deisel
fuel = 36000 + 13500 = 49500

" number of litres of super-unleaded fuel
= 54000 - 49500 = 4500 litres  Ans.

19 J2009:P1-(15)

The times taken for a bus to travel between five stops
A, B, C. D and E are shown below,

A B C

Solution W TEAGHER'S GO MM
(@) Total time = 240 + 90+ 75+155

= 560 seconds
=9 minutes, 20 seconds.

Changing ‘minutes into seconds makes the
[;ulation easier. ; _J
total titne
number of intervals
_ 560
o
= 2 minutes 20 seconds.

Ans.

(b) Mean time =
=140 scconds
Ans,

(6} Ordering the times (in seconds) from least to
greatest, we have

75, 90, 155, 240
Range of times = highest time — lowest time.
=240-75

= 165 seconds

=1 minutes. 45 seconds. Ans.

Note: The range of'a set of data is the
difference between the highest and' lowest
" values of the set.

D E

4 minutes l% minutes 75 scconds

Expressing each answer in minutes and seconds, find
(a) the total time for the journey from 4 1o E, 1
(b) the mean time taken between the stops, [2]
(c) the range of times taken between the stops.

Thinking Process

{a) Add the given times. # Change the minutes Inte
seconds.
tofal time
total number of intervals

{c) # Arrange all the given times in ascending
order. Subtract the least time from the highest
time.

(b) # Use mean=

2 minules 35 secands

20 2009010109

Five clocks at a hotel reception desk show the local
times in five different cities at the same moment,

LONDON MOSCOwW SYDNEY
07 38 10 38 16 38
TOKYO NEW YORK

1538 02 38

(@) Rosidah has breakfust at 08 00 in Moscow.
What is the local time in Sydney? [

{b) Elias catches a plane in London and flies to
New York. He leaves London at 11 30 local
time.

The flight time is 8 hours 10 minutes.
What is the local time in New York when he
lands? [2]
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Thinking Process

(a) & Consider the time difference in the two cities.
(b) Find the time difference between the iwo cilies.
Find the arrival time in London local time first and
then find the arrival time in New York local time.

Solution
(a) 1638-1038=0600
-, Sydney is 6 hours ahead of Moscow,
When it is 0800 in Moscow,
the local time in Sydney is = 0800 + 0600
=1400 Ans.
(b) 0738-0238=0500
-, Londan is 5 hours ahead of New York.

Arrival time as per London time = 1130+ 0810
=1940

- Arrival time as per New York Local time
=1940 - 0500 = 1440 Ans.

21 200001 03

(a) The local time in Singapore is 7 hours ahcad of
the local time in London,
A flight to London leaves Singapore at 03 00
local time. The flight 1akes 12 hours and 45
minutes. What is the local time in London when
it arrives? [
(by Mai changes £250 into dollars.
The exchange rate is £1=33.10.
How many dollars does she reccive? [

Thinking Process

{a) Compute the arrival time In Singapore local time
and then subtract the time dilference.

{b) To find the amount of dollars, £ muttiply 3.10
by 250.

Solution
(8) 0300+1245=1545

Singapore local time at arrival = 1545

1545-0700 = 0845

-, London local time at arrival = 0845 Ans.
(b £1=53.10

£250=$(3.10x 250)

=3$775 Ans.

22 0w p20y

i1

(1) During a 20 week period in 2007, 2 bank madlc"'

a profit of 8378 million.

(iy Calculate the average prolit it made vach
second. 121
(ii) During the same 20 week period in 2008,
the profit was $945 million.
For this 20 weck period, calculate the
percentage increase in the profit from 2007
10 2008. 12]
(i) Find the ratio of 3378 million to $945
million.
Give your answer in the form m @ a1, where
m and n are the smallest possible integers.
[2)
(b) Mary changed 480 curos into dollars.
The exchange rate was $1 = 0.6 curos.
The bank took, as commission, 2% of the
amount that had becn changed.
Calculate the number of doltars the bank took
as commission. 2]

Thinking Process
(a) {) To find the average profit per second
# convert 20 weeks Into seconds.
(i) # Find the increment in profit.
() Reduce the given ratio into smallest integers.
{b} Convert 480 auros into dollars first and then find
2% commission.
Solution
(0) () 20 weeks=20x7= 140 days
140 days x 24 = 3360 hours
3360 hours x 3600 = 12096000 seconds
$378 millien = $ 378000000

: | _ 378000000
. profit in one second = 13096000

=$31.25 Ans.

Note that, 1 hour = 60 minutes
= 60> 60 = 3600 seconds

(i) Percentage increase

- 945000000 — 378000000 4
378000000

_ 567000000
~ 378000000
(i) 378000000 : 945000000
378:945
2:5 Ans.

(b) O6euros=51

x 100=150% Ans.

480 curos = ﬁ x 480 = §800
Bank's commission = 2% ol $800

2 * ]
=l—06x 800=%16 .»\n.;.

.
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e (i) How much did it cost for a family of 2 adulis
. 23 (N2 P1.Q10) and 3 children? (]
I , (i) Express the cost of a child ticket as a percent-
high tide age of the cost of an adult ticket. (2]

153 {b)

Creil to Clermont

Creil to Clermont
L Child 12 euros
636
At Creil the family changed trains and travelled 1o
Clermont.
The cost of a child ticket was 12 euros,
Jlow tide The cost of a child ticket was 60% of the cost
of an adult ticket.
The sea level at high tide is 1.53 m above o ledge, What was the cost of an adult ticket? 12]
L, on a cliff. : e v B Pk
Al low tide the sea level is 6.36 m below the sen
level at high tide, Thinking Process
(8} How far below £ is the sea level ag Jow tide? [1 (a) (i) Add together the total cost of 2 adult and
(b) On a certain day, high tide is at 07 32, 3 child tickets.
After 2 hours and 34 minutes, the sea level has @} To find percentage # divide cast of child
licket by the cost of an adult ticket.
dropped % of the distance between high tide (b) Note that 60% represents 12 euros. Find what
- 100% represenis.
and low tide. 3
(i) At what time does the sea reach this level? Solution
[t M (1) 2(35)+3(17.50

(i) l‘low far below £ is the sea level at this = 50+ 52.50
time? [1]

= 102,50 euros  Ans,

Thinking Process

" 17.50
I} Percent: =t | ()
{a) Sublract 1.53 from the folal distance between high () Percen age 25
and low tides. =70% Ans.

{b) {ii) Calcutate i ol 6.36. Te find the distance

3 (b)  60% o the cost of an adult ticket =12 euros
below L # subtract 1.53 from your result. * . ! 12
Soluti 100% of the cost of an adult tickel =E(=Jx 100
oiuiion
= 20 curos
@) 6.36-1.53=4.83 6.36 et
Low tide is4.83 m below L. Ans. -1 53 v costof an adult ticket = 20 coros  Ans.
183
. —— NI P2 06
(®) () 0732+ 0234 = 0966 25 oo 12 0 : i e
= 1006 Ans, (a) 100 g of spaghetti contains 3.6 ¢ of fibre
Express
(ii) -:l,;x6.36: 2.12 mass of [ibre : mass of spaghetti

. ? as the ratio of two integers in its simplest forin
distance of'sea below [ = 2,12 1,53

1
=0.59m Aps, (b) A tin contains 210 g of beans.
(i) 100 g of beans contains 4.5 g of proiein,
Calculate the mass of protein in the tin. i

24{”_2'”” ol _Q"") —_— {ii) 100 g of beans contains 0.3 g of fat.

(a) (a) What percentage of the beans is fal?[ 1]
Paris to Creil Paris to Creil {b) The recommended daily amount of fat is
Adult 25 euros Child 17.50 euros 70 .

Calculate what percentage of the recom-
During a visit ta France, a family took a train from . mended daily amount is in the tin. (3]
Paris 1o Creil. (iti) The mass of salt in 100 g of beans is 1.0 g

The cost of an adult ticket was 25 euros and the correct to 1 decimal place.
" cost of a child tickel was 17.50 curos. Calculate an upper bound for the mass of salt

contained in the tin, [2)
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{¢) A tin of soup contains 166 calories.
This is 8.3% of the recommended daily number of
calories.
Calculate the recommended daily number of
calories. [2]

Thinking Process

(a) Reduce 3.6 : 100
{b) () Find the mass of protein In 210g of beans.

{i) (a) To find percentage # Divide 0.3g by
100g.

{b) Calculate the mass of fat in 210g of
beans and express It as a percentage of
70g.

(i) To find the upper bound §" add 0.05g to 1.0g.
{c} 8.3% represents 166 calorles. Find 100%.

Solution
(8) Mass of fibre : Mass of spaghetti
3.6:100
36:1000
9:250 Ans.

(b) () 100 g of beans contain protein =4.5 g

210 g of beans contain protein = ';'T]% %210

=945g
. mass of protein in the tin=945g  Ans,
i 0.3
n) @) 2= = Q
@ (@ 155X 100=03%
- percentage of fat =0.3%  Ans,

{b} 100 g of beans contains fat=03 g

210 g of beans contains fat = %x 210

=0.63g
mass of fat in the tin=0.63 g

percentage = %%—Sx 100 = 0.9%

the tin contains 0.9% fat of the
recommended daily amount.  Ans,

(iii) Upper bound of mass of salt in 100g of
beans =1.0+0.05=1.05 g
Upper bound of mass of salt in 210 g of

S10s% o8
beans = 735-x 210= 2.205 g

Upper bound of mass of sait in the
tin=2205g Ans.

(c) 83% 166 calories
D P 166 ;
100% 8.3 x 100 calories
= 2000 calories

recommended daily number of calories
=2000 Ans.

2 6 (1201040 1:03) '

(8) In a tawn, 11 000 people out of the total e
population of 50 000 arc aged under 18.

What percentage of the population is aged under
187 (1

{t) A company employing 1200 workers increased the
number of workers by 15%.

How many workers does it now employ?  [1]

Thinking Process

{(a) Express 11000 as a percentage of 50000 and
simplify.
{b} # Find 15% of 1200.

Solution

11000
(a) muoc

= % = 23% Ans.

{b) 15% of 1200

15 o
=55 1200 =180
Number of workers now employed = 1200+ 180
=1380 Ans.
27 wamerromm

(2) Jane and Ken share some money in the ratio 5 : 3.
Ken’s share is $16 less than Jane's share.
Find each person's share. 12]

(b) The scale of a map is 1:25 000,
The distance between two villages is 10 cm on the

map.
Find the actual distance, in kilometres, between
the villages. 1]

Thinking Process

{a) To find the share of each person F note that the
dilterence in the ratio (le. 5 — 3 = 2) represents
$16.

{b} To find actual length In km # find actual length
in em,

Solution

(a) Difference in ratio =5 -3 = 2 parts
Difference in share = $16

= 2—73%I6
3—%x3=sz4
s——'—zflx5=54o

Ken's share =$24  Ans.
Jane's share =$40  Ans.

— ]
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b 1 : 25000 Solution
= lem : 25000 cm @ 2.5m’ =2.5x1000000
lem . 23000, =2500000 e’ Anps,
100000 —_— o
['Note that |
Tem : 025km 1m=100 cm |
Weom : 10x0.25=25km Ans, I lm’:]ﬂDxlOleOO gt
or L’ =1000000 cm? |
28 (4201011 ggy L-_..._.._...___________ |
e R b) (i) 4 =400 cp
The table shows the record minimum monthly iem- (a0 Um b c:'] Flength = 400~ 5
peratures, in °C, in Vostok and London, Pher bound of length = 400 -
! _ =395 cm  Aps.
Monthl Jan | Feb! Mur Apr IMay | Jun. Vil Aug Sept| Oct [ Nov Dec (i) 1 em+2=0.5cm
Vostok | 36 =764 (~70 | =71 | =7, =74 (<75 [~72 | =61 | 45 =35 Max. possible length of one piece
[London| ~10] =5 | 5 3 sl )e s |a]sS =3+0.5=55cm
Find Mstm. po;s:bl: length of 10 pieces
(a) the difference between the temperatures in Vosiok =3.5x10=55 em

and London in July, n Minimum possible iength of
(b) the difference between the lemperatures in Vosiok remaining string = 395 - 55
in February and June, [1] =340 em  Aps,

Thinking Process

(a) # 7-(=74).
(b} Subtract the June temperature from February tem-
peralure,

30 (2010 P2 g1

{(a) Sarah bought some soup, apples and mushrooms
from her local shop,
The table shows some

. of the amounts ang prices.
Solution
Items Price (E’

@ 7°C—(~74°C) = g )¢ Ans, ;

# cans of soup a1 99 cenis pet can 6.30 ’

b) —47°Cc- =71°C) = d7°C 4 795C

®) ( )= 2UC Ans 1.5 kilograms of apples at $ g por kilogram 4.357

rkilograms of mushrooms at $6 40 per Kilogram L.60)

29 L2040 P10y

(i} Find the values of p, g and r.
{ii} Sarah gives the sho
all these jtems,

How much change docs she receive?

12!

(® A box has volume 2.5 m, pkeeper $20.00 o pay for

Express this volume in cm?, [1]
{b} John has g length of string.
The string is4m long, correct 1o the nearest 10 ¢m,

() Write down the lower bound of the

gy

aam— —
length of the string, | Finance offer i
Give your answer in centimetres, it] | Pay a 209 deposit |

(ii) John cuts ofr ten picces of string.

Each piece is 5 ¢m
centimetre,
Find the minimym
remaining,
Give your answer in centj

| 24 monthly payments of |
{ 36 cach |
Lavin decides 10 buy this washing machine,
How much more would it cost Lavin if he paid
for the washing machine using the finance offer
instead of paying the $980 immediately? 2]
Asif deposits $650 inlo a bank paying simple
interest,

He leaves the mon
At the end of the 5
is $763.75.
Calculate the percenlage rate of interest (he bank
paid per year, 13]

long, correct 10 the nearest

possible length of String

meires, 2]

Thinking Process

(@) # Recalr 1 o = 1000000 cny
b) iy & Subtract Sem (10+2) from the given
length,
(i} To find the minimu
& Find the uppe
ten pieces.

(c)

cy there for 5 years,

years, the amount in the bank
m length of remaining string
r bound of length of all the
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Thinking Process

(ay i To find p # divide $6.30 by $0.90.
To find q # divide 54.35 by 1.5 kg
To find r & divide $1 60 by $6.40
{i) Sublract the total amount of all the items from

$20.00.
{p} Find 20% of the total cost of machine.
_PRT
(©) 1=5qq
Solution
6.30
i =——=7 Ans
@ O P=Fo "
q=-4—l"’—s-=2.90 Ans
r= iy, 025 Ans.
6.40

(i) ‘Total cost of all the items
=$6.30+54.35+51.60 = £12.25
Change received = $20.00-812.25

= 3775 Ans.

{b) Initial deposit = 20% of $980
= 2 %980 =5196
100
24 monthly installment costs = 24 %36
= $864

Total cost under finance offer = $196 + 5864

= 51060
difference from actual cost = $1060 - $980 =380

Lavin wou'ld pay $80 mor: if he uses

(he finance offer.  Ans.
{c) Simple interest = §763.75 - $650=$113.75

_PRT
~ 100
1375 S0 RKS
100
11375 =3250% R
R=35

percentage rate = 3.5% Abs.

31 puoiorios

{(a) Express 0.0000706 in siandard form. 1)
{b) A housc was bought for $20000 and sold for
$50000.
Calculate the percentage profit, |

Thinking Process

(a) Standard form is writien in the form Ax10" where
A is the numbaer between 1 and 10.

{b) Find the profit and express the amount as a per-
centage of the original cost.

33 vt i3
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Solution

(a) 0.0000706—.7.%:«10" Ans.

by Profit= 50000 20000 = 30000

Sl L _ 30000
Percemage prolit 30000 x 100

=150% Ans.

32 nveerori )

/
The temperatures, in o, at midnight on 10 consecuive
days were
4, 1,0, -2 -1, -3 1, -2, 3. -1
{») Find the difference between the highest and the
lawest lemperature. I

{by How many of these temperaturcs arc within
25°C of 17°C? 1

Thinking Process
(a) Subtract the lowest temperalure from the

highest temperature.
{b} Count the temperatures that are within the range

af 2.5°C of 1°C.

Solution
(1) Diﬁ'cruncc=4—(=3)-—-7”C Ans.

(b) Writing the temperatures in ascending order.
3 -2 -2 -L-L0L 1,34
The temperatures within 2.5°C of 1°C arct
L L0 LS
required number of temperatures = 6 Ans.

{(a) The mnass of a container and its contents is 2.4 ke
The mass of the contents is 750 g.
Calculate the mass, in kilograms, of the
container. M
{b) Lxpress the ratio 24 cm 0 3m in its lowest wons.
Give your answer in {he Torm p  q. where p and
g arc inlcgers.

Thinking Process

(a)y 7 Convert 750g into kg. Subtracl.
{b) Express 3 m into cm and subsequently reduce the
fatio 1o lts simplest form.

Solution

(3) Muss of the container = 2.4 -0.750
=1.65kg Ans

{(b) 2dcm: 300 co
4 :50
2 :25 Ans,




‘0" Mathematics (Topieal)

Topic 1a Everyday Mathematics © Page 15

34 wwtorrons

In n sale, a shopkeeper reduced the marked price of
his goods by 20%.
(2) The marked price of a book was $20,

Calculate its price in the sale, n
(b) The price of a camera in the sale was $60.
Calculate its marked price. [2]

Thinking Process

{a) # find 80% of $20.
{b) # B0% represent $60. Find 100%.

Solution
(®  80% of $20
=30, 63

100
=%16 Ans,

() 80% — $60

'00%_$%@

=$75 Ans.

35 wwieri oy

ABC is a triangle,

Angle 4 is 62°, correct 10 the nearest degree,

Angle B is 53.4°, corect to the nearest tenth of a
degree,

(a) Write down the lower bound for angle 8. [1]
(b) Calculate the upper bound for angle C. [21

Thinking Process

{a) To tind the lower bound # sublract 0.05¢
(ie. 0.1+2) from angle 8.

(b} To find the upper bound for angle C # subiract the
lower bounds of angle 4 and angle B from 180"

Solution

(8) Lower bound for 2B = 53.4° - 0.05°
=353.35" Ans.
(b}  Upper bound for 2C
=180° - lower bound for 4 — lower bound for &
=180°-61.5°-53.35°
=65.15° Ans.

36 wi0r20y

(0) The rate of exchange between pounds (£) and
dollars (3) is £1 = $1.87.
The rate of exchange between pounds (£) and
euros (€) is £1 = €1.21.
(i) Catherine changes £500 into dollars.
Caleulate how many dollars she receives,

(1]

(ii) Esther changes €726 into pounds.
Calculate haw many pounds she receives.
[t]
(iii) Rose changes $850 into curos.
Caleulate how many curos she receives, 12]
{b) Matthew changes $770 into rupees.
He receives 40 000 rupees.
How many rupees did he receive for cach dollur?
12]
(©) (1) Lily bought a car for $13 500
She paid for it in 36 cqual monthly payments,
Calculate the amount she paid cach month.

i
(i)} George bought a car for $27 000,
He borrowed the $27 000 at 15% per year
simple interest for 3 years,
He repaid the total amount in 36 equal
monthly payments,
Calculate the amount he paid each month.

)

Thinking Process

(@) (i) Mulliply £500 by 1.87.
(i) Divide €726 by 1.21.
(H) Note that $1.87 = €1.21
(b} Divide 40000 by 770 to get 15 worth of rupees.

(c} (i) Divide $13500 by 38.

(i) Use I= Tg—g lo find the interest. Add it {o the

principal amount o get the total amount
payable.

Solution
(@ ) £1=%1.87
£500=1.87x 500
=$935
. Catherine receives $935.  Ans,
(i) €1.21=1)

. 726
26=£J20
2726 }'I.2I

=£600
. Esther receives £600  Ans.
(i) From the information given, we see that,
51.87=€1.21

it
= ssso_e(lmxsso)

=€5350
Rose receives €550 Ans.

(b) $770 = 40000 rupees
$1= 40000

770
=51.9481 = 51.9 rupees

- Matthew gets 51.9 rupees for cach dollar. Ans.
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13500
36
=$375 Anms.
27000x% 15x3
100
=512150

Total amount payable = $27000+ 312150
=$39130

Amount paid cach month =

© O

(i} [Interest for 3 years=$

the amount George paid each month

L s3—"3'(f’—°= $1087.50 Ans.

37 vairreron

() The ratio of boys to girls in a class is 4:5.
What fraction of the class are boys? 1

(b) The ratio of boys to girls in a school is 3:4d.
There are 120 more girls than boys.
How many students arc in the school? [

Thinking Process

{a) To find fraction & find the totat number of parls
of the class.

(b} using ratio concepls, find the number of boys and
girls in the school. Form an equation using the fact
that number of girls Is 120 more than boys. Solve
the equation.

Solution
(a) 4+5=9
fraction of boys in the class = % Ans.
(b) Towlparts=3+4=7
let x be the total number of students.
total number of boys = ,-:;—(.\')
tota) number of girls = i.;-(.\‘)
there are 120 more girls than boys,
dn-2n=12
= 7(.\') 7(.\') =120
= Ix=i20 = y=8d0

Number of students in schoot = 840 Ans.

38 0 rrg

The table shows the height, in metres, above sca level
of the highest and lowest points in some continents.
A negative value indicates a point below sca level.

[ I_ Asia | Aftica |'Euro Godll E
| : P | America

Highest point (m)| 8850 5963 5633 6959

‘LOWESI poi;t: (m)| —409 ~156 -28 -0

{a) What is the height above sea level of the
highest point in Africa?
Give your answer in Kilometres. m
{(b) In South America, how much higher is the highest
point than the lowest point?
Give your answer in metres. 111
{¢) How much higher is the lowest point in Curope
than the lowest point in Asia?
Give your answer in metres, M

Thinking Process
{a) # Write the height in kilometres.
(b) # Subtract the lowest point from the highest
point.
{c) # Subtract the lowest point in Asia from the
highast peoint In Europe.
Solution
{2) From table. the height of the highest
point in Africa = 5963 m
=5963km Ans.
(b) 6959 —(—40}=06999 m
highest point in South America
is 6999 m higher than its lowest point.  Ans.

(€} -28-(-409)
=-284+409=38Im

lowest point in Europe is 381 m higher than
the lowest point in Asia.  Ans,

3 9 201t £1Q23)

{2) Imran is paid $16 per hour.
(i) One week he works 35 hours. Calculate the
amount he is paid for the week. [t
(i) Tmran is paid 20% extra per hour for
working at weekends,
Work out the fotal amount lmran is paid
for working 4 hours at the wechend. 121
{(b) The exchange rate between pounds and dollars
is £1=51.80. Anna converls 3270 into pounds.
Calculate the number of pounds Anna receives,

S 12

Thinking Process

{a} (i) # Multiply $16 by 35 hours.
(i} To find the total amount F find 20% of 516.
{by # Divide $270 by $1.80

Solution
@ () $16x35=3560
amount paid for the week = 8560 Ans,

(i} Extraamount paid for one hour
=$16+ 20% of $i6

Lei64 2 k5162192
—$16+1003516 16.20

extra amount paid for working 4 hours
=4=819.20=576.80 Ans.
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(b) $1.80=£1 (e) Find 74% of £270.
270 {f) Find 20% of £405 and x% of £405 separately.
$270=£W0- Form an equation in x and solve.
) (9) £270 is equivalent 1o 108%. Hence find 100% of
= 52_7%)@: E150 Ans, the amount.
Solution
40 2011 p2 06} (@ 72" —— £270
Caihnied — " 270
The pie chart, not drawn accurately, represents the el ETHGO

weekly income of the five employees in a small £1350
British company in 2009. total weekly income = £1350  Ans.
(b) 360" represents £1350
® represe 1350 o
60 represents £ 360 60=£225

, <. DBrian's weekly income =£225  Ans,

{¢) £1350 represents 360°
360

1330
angle of sector that represents Carol's
weekly income = §08°  Ans.

£405 represents x 45 = 108°

Andrew’s weekly income is represented by a scctor

with an angle of 729, (d)
Brian’s weekly income is represented by a sector

with an angle of 60°

Let David's weekly income be £ x.
David's income 15 twice as much as Ld's.

(a) Andrew’s weekly income was £270, Find the total Ao Ed's weekly income = L%
weekly income of the five employees. [ ) o -
(b) Calculate Brian's weekly income. M Total income of five employees = £1350
(¢} Carol's weekly income was £405, = 270+ 225+ 405+ x + %: 1350
Calculate the angle of the sector representing -
Carol's weekly income. ft] Q00 + 3x_ 1350
(d) David’s weckly income was twice as much as Ed’s .2
weekly income. "—,,‘; =450
Calculate David's weekly income. [21 - R
{c) Andrew paid 20% of his weekly income of £270 -\‘=‘|5UX§=3”U
as tax.
He also paid 6% of his weekly income of £270 *+ David's weekly income = £300 Ans.

towards his pension.

» o id l}-zzly.-.‘-'. ." .
How much of his weekly income did he have left (€} Andrew paid 20%+ 6% = 26% as tax & pension

afler paying tax and pension? 21 (100-26)% 0l 270 = .l:‘%x 270
(fy Carol paid 20% of her weekly income of £405 as
fax. =199.8
She also paid x% of her weekly income S amount feft with Andrew = £199.80  Ans.
towards her pension.
She then had £287.55 of her weekly income left. (0 Tax =20% ot 405 = 2% « 405
o 1(H}
Find x. 3]
(8) Andrew’s weekly income of £270 in 2009 was 8% il
more than his weekly income in 2008, Pension = x% of 405 = <X x 405
Find his weekly income in 2008, 2] ShsonE e 100
- =£4.05x
Thinking Process given that she had leR with £287.55
{(a)} 72° represents £280. Find what 360° represents. = 405-81-4.05x=2§7.55
(b) Use answer to (a) and find what 60° represents. 324 - 4.05v = 287.55
{c) Use answer to (a) and find the angle represented L e
by £405, L05x =324 ) 287.55
{d) Let David's income be x. Use the given informa- ¢=2045 _oer Ane

lion to form an equalion of income. Solve the ST 403
equation to find David's income.
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(8 108% — £270
. 210100 -
100% £108xI00—£250

weekly income in 2008 =£250 Ans.

41 w109

{(a) Ali and Ben share $30 such that
Ali's share : Ben's share =3:2,
Calculate Ali’s share. {1

(k) Write the following times in order of size, starting
with the smallest.

6500 seconds 110 minutes I%— hours  [1]

Thinking Process

(a) %30 represent 5 units. Find 3 units.
(b) Write each time In seconds before comparing.

Solution

(@) 3+2=5
Ali's share =%x 30
=518 Ans.

{b) 110 minutes =1 10 x 60 = 6600 seconds

13

1 hours = %x 60 x 60 = 6300 seconds

starting with the smallest. the numbers are,

I% hours 6500 seconds 110 minutes  Ans.

42 (n2w11 P03y

Exactly 9 litres of liquid filled 60 identical bottles.
{a) Mow many litres filled 40 of these bottles? [1]

{b) How many of these bottles are filled using
750 ml of liquid? M

Thinking Process

(a) Using ratio concepts, find the number of litres.
{b) Change 9 litres Into mililitres, Use ratio concept to
find the number of botlles,

Solution
(@) GO0 bottles 9 litres
) i
40 bottles (60 » 40) litres
=6 litres Ans.
(b} 9 litres =9000 ml
9000 mi —— 60 bottles
60 .
750 ml ( 5000 750) bottles

=5 bottles Ans.

43 a1 p1012)

The length of a rectangle is 8 cm.
It is increased by 150%.
Calculate the new length. [2]

Thinking Process
To find the new length # Find 8 + 150% of Bocm.

Solution

New length =8 +150% of 8
g 50
=8+ 100 % 8)

=8+12=20cm Ans.

4 4 (N2OT 18T}

The length of a side of a square is given as 57 mm,

correct 1o the nearest millimetre.

(8) Write down the upper bound for the length of a
side. [1]

{b) Giving your answer in centimetres, calculate
the upper bound for the perimeter of the

square, [2]

Thinking Process

(a) # Add 0.5mm in the length.
(b} # Perimeter = 4 (length)
Solution

(a) Upper bound for the length = 57 4 0.5
=357.5mm Ans.

{b) Upper bound for the perimeter = 4(57.5)
=230 mm
=23¢cm  Ans.

45 (N201 1P Q1B

Renata went on a journcy that took 7% hours.

(a) The journey started at 2248 on Monday.
At what time on Tuesday did it finish? n
(b) In the first part of the journey Renatn travelled
150 km in 5 hours.
She travelled at an average speed of 20km/h for
the rest of the journey.
Calculate her average speed for the whole
journey. [2]

Thinking Process

(a) Add 0730 hours to 2248, Convert it 1o 24-hour
clock format.

(b) Find the distance iravelled after first 5 hours.

i distance travelled

Then apply, average spee fima iaken
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Solution
(a) 2248+0730=2978
=3018
3018--2400=0618
the journey finished at 0618 Ans,

(b) Distance covered in 5 hours = 150 kin

remaining hours: 7% -5m 1—25-— 5

53
=3 hours
distance covered in % hours = speed x time
=20 x% =50 km

average speed = &fi’sﬂ-
]

=200%-2
=200 7%

LT
=3 —263 km/h  Ans.

46 (N201112 4]

(a) A shopkecper buys some plates from a
manufacturer for $10 each.
(i) (a) The shapkecper sells a plate for $12.
Calculate the percentage profit. [i]
(b) The shopkeeper beys 240 plates and
sells 180 at 312 each. The rest were sold
10 a café for a total of $540.
Calculate the percentage discount given
to the café. 2]
(i) The manufacturer made a profit of 60% when
he sold each plate for $10.
Calculate the cost of manufacturing cach
plate. [2]
(b} Another shopkecper bought 100 pans at $5
each. He sold 63 at $6 cach and x at $4 each.
He did not sell all the pans nor enough to make
an overall profit.

(i} Form an inequality in x. [
(il Hence find the greatest possible number of
pans that were sold. 2]

(c) One day, the rate of exchange between American
dollars (§) and British pounds (£) was $1.45 =£1.
(i) Alan changed £300 into dollars.
Calculate how many dollars he received. {1]
(i) On the same day, the ratc of exchange
between South African rands (R) and
pounds was R10.44 = 1],
Calculate the aumber of rands received in
exchange for onc dollar. [2]

Thinking Process

(a) (i) ({a) Express the profit as a percentage of
the original cost.
(b) To find the percentage discount # find
the selling price of one of the plates sold
to cafe.

(i} To find the cost # find the incremental
increase in the cost,
(b} (i) Note that the iolal sales must be less than or
equal to the total cost.
(iy & Solve the inequality formed in {b) {i).
{c) {i) & multiply £300 by £1.45,
(i) Divide 10.44 rands by $1.45 1o find what $1
worth in South African rands.

Solution

1210

@) () (8) Profit percentage = x 100

=20% Ans.
{b) Amount received from 180 plaies
=180=x$12=82160
remaining plates: 240 - 180 = 60
60 plates were sold for $540.

. ; . 540
*. selling price of one plate = 36_(] =89
. [2-9
percentage discount = x 100
=25% Ans,

(i} Letx be the cost of manufacturing one plate.

60
NP L T
AT

x+0.6x=810
L= ﬂ =%$0.25 Ans.
1.6

() (i) 63x%6=56378
xx$4=%4x

total amount received from sales
=$(378 + 4x)
Total cost of 100 pans = 100 x $5 = $500
ns the shopkeeper could not make an overall
profit. therefore,
378+4x =500
= [89+2x=250 Ans.
(i) From({i). 189+2r<250
2x 561
x<3035
=> pgreatest value of x=30
max, number of pans sold =63 + 30
=93 Ans,
©) () £1=5145
£300=31.45x300
=$435 Ans.

(i) £1=%145 and £1=R1044

= $145=R10.44
s1=202 _poa
145

Slisequivalentto R7.2  Ans.
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47 2012 01 02

The temperature in a freezer s —18 °C.

The outside temperature is 24 °C.

{8} Find the difference between the outside tempera-
ture and the freezer temperature. [11

(b) The temperature in a fridge is 22 °C warmer than

the freezer temperature.
Find the temperature in the fridge. n

Thinking Process
(a) # Subltract —18 °C from 24 "C.

{b) To find the temperature in the fridge & add
22°C 1o -18°C.

Solution
@ 24-(-18)=42°C Ans.
() 22+(-18)=4°C Ans.

48 vz0i2r1 04

(3} A bag contains red and blue counters in the ratio
j:8
There are 24 blue counters in the bag.

How many red counters are there? n
(b) Amy and Ben share $360 in the ratio 3 ;2.
How much is Ben's share? 11

Thinking Process

(a) 8 parts represent 24 blue counters, Find the num-
ber of counters that represents 3 parts.

{b) # 5 parls represents $360. Find 2 paris worth of

amount.
Solution
{a) §pars 24 counters
3 parts gsix 3=9 counters

number of red counters =9 Ans,
(b) Sumofritio=3+2=35
Ben's share =-§-x $360=5%144 Ans.

49 (2012 11 05

The length of a rectangular rug is given as 0.9 m, correct
lo the nearest ten centimetres.

The width of the rug is given as (.6 m, correct to the
nearest ien centimetres.

(a) Wrile down the upper bound, in metres, of the

length of the rug. |
(b) Find the lower bound, in metres, of the
perimeter of the rug. (m

Thinking Process
{(a) To find the upper bound of the length # consider
the error (0.1+2=0.05m) in the measurement.

{p) To find the ‘ower bound for the perimeter
# sublract 0.05m from length and width of the
rectangle.

Solution
(@) 10ecm=01m
0.Im+2=005m
Upper bound of length = 0.9 + 0.05
=095m Ans
(b) Lower bound of length = 0.9-0.05=0.85m
lower bound of width = 0.6 -0.05=0.535m
lower bound of the perimeter
= 2(length + width)
=2(0.85+0.55)=2.8m Ans.

50 w2z pi917

{a) A carton contains 2.5 litres of juice.
Carlos drinks 650 ml of the juice,
How much juice is left in the carton?
Give your answer in litres. m

(b} The time in Chennai is 4% hours ahcad of the

time in London.

(i) What time is it in London when it is 14 45
in Chennai? 1)

(i) A Right leaves London at 13 25 local time.
It arrives in Chennai at 04 00 local time
the next day.
Work out, in hours and minutes, the length of
the flight. 2]

Thinking Process
(a) # Express 2.5 lires as milllliters, Subtract.

(b) (i) . Subtract 4.5 hours from 14 45.

(i) To find the length of flight # Find the
departure time in Chennal local time.

Solution
(a) 2.3 litres = 2.5x 1000 = 2500 ml
juice lefi = 2500 -- 650
=1850 ml
= .85 litres  Ans,

b (i} 1445-0430=1015
time tn London =10 15 Ans.

(i) When it is 1325 in London,
the local time in Chennai =13 25+ 04 30
=17 535
the flight arrives at 0400 the next day.
= 0400-1755
=2760-1755=1005
*. length of flight = 10 hours, 5 minuies. Ans.
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(a} The price of a television is $350.
In a sale, its price is reduced by 30%.
Calculate the sale price of the television. [
(b) The exchange rate between doliars and curos is
$1=€0.80.
Ben changes $275 into curos.
Calculate the number of curos Ben receives, [
{c) Aisha buys a new car.

Cash price Credit terms

$4500 Deposit: 25% of cash price

+
12 monthly payments of $320

She buys the car using the credit terms.

How much more than the cash price will she pay
overall for the ear? (3}

Thinking Process

{a) # Find 30% of $350. Subtract it from $350.

{b) # Mulliply $275 by €0.80.

{c) Calculate the total cost on credit terms and then
subtract cash price from it.

Solution

(2) Sale price =$350-$350x I::T?]
=§350-5105
=%245 Ans.

by S$I=€080

3275 =€0.80% 275
=€220 Ans.
25

" it= =2 = 2
(c) Deposit 100 x 4500 = 51125

cost of 12 monthly payments = 12x $320
= $3840

tota! amount payable on credit terms

= $1125 + $3840 = $4965

difference = $4965 - $4500 = $465

Aisha will pay $465 more than the cash
price.  Ans,

52 w2012 r1. 08

A car travelled from A4 to # and then continued (o C.
It travelled from . to B at an average speed of

30 km/h. The distance from A to B is 90 km.

{a} How many hours did the journcy from A to B

take? ]
(b} The distance from B to C is 50 km and took

I hour.

Calculate the average speed of the whole

journey from A4 to C, [n
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Thinking Process

- distance covered
(a) & Apply: time taken B eia 0 chesy

_ lotal distance travelled
{b) f Average speed = m .

Solution
fhe talen < Sistance
(2} Time taken specd
=%-3Imur Ans.

tolal distance
tolal time

90+ 50)

O3+

()  Average speed =

=35 km/h  Ans,

53 wa0rzrr 13

Sam and Tom ran 60 m.

Sam took 9.4 seconds, correct 1o the nearcst tenth of

a second.

Tom took 8 seconds, correct to the nearest second,

{a) Write down the upper bound for the time taken by
Sanm, n

{(b) Calculate the greatest possible difference
between the time taken by Sam and the time
taken by Tom. n

Thinking Process
{a) To find the upper bound for time # subtract
0.05{0.1+2=0.05) from the time taken.

(b) # For greatest possible difference, add 0.05 to
8.4 seconds and subtract 0.5 from B seconds.

Solution
{2} Upper bound for the time taken
=94+0.05
=045 seconds  Ans.
(b)  Greatest possible difference between the time
taken = (9.4 + 0,05) - (8-0.5)
=945-7.5
=1.95 seconds  Ans.

54 wanzro: 9

{d) A shopkeeper sells cartons of milk and bottles of
waler.

Each carton of milk costs $2.40, and each bottle

of water costs $0.80.

One day he sclls x cartons of milk.

On the same day, he sells 20 more bottles of water

than cartons of milk.

(i) Write down an expression, in terms of x, for
the number of dollars he receives from the sale
of these cartons and bottles,

Simplify your answer. [2]
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(i) The total nmount he receives that day from
the salc of these cartons and botiles is greater
than $250.

Form an inequality in x and solve it.  [2]

(iii) Hence write down the least number of cartons
of milk that he sells that day. 1§

Thinking Process

{d) () Multiply x cartons by $2.40. Multiply {x + 20)
bottles by $0.80. Form an expression.
(i) Figure out your answer from part {d) ().

Solution
(dy (@

Cost of x cartons = $2.40x
No. of bottles sold = 20+ x

cost of bottles = $0.80(20 + x}
=$§(16+0.8x)

total amount received = $(2.40x + 16+ 0.8x)
=%(3.2x +16) Ans.

(i) 3.2v+16>250
3.2x > 234

24
3.2

x> 73025 Ans.

x>

(iti) From part (d) (ii).
least number of cartons sold =74 Ans.

55 maarzr203

(a) In 2009 the cost of posting a letter was
36 cents.
(i) A company posted 3000 letters and was
given a discount of 4 %.
Calculate the total discount given.
Give your answer in dollars, [
(ii} In 2010, the cost of posting & letter was
increased from 36 cents to 45 cents.
Calculate the percentage increase. 2]
(iii) Afier the price increase to 45 cents, the
cost to the company of posting 30600
letters was $1302.75.
Calculwte the new percentage discount given.
[2]
(b) In 2010, it cost $5.40 1o post a parcel.

This was an increase of 12%% on the cost of

posting the parcel in 2009.

Calculaic the increase in the cost of posting

this type of parcel in 2010 compared 1o 2009.
(3]

Thinking Process

{a) (0
cost of posting 3000 tetters.

(i) To find the percentage increase # calculate

the increase.

Calculate 4% of the total cost # Find the total

() Find the actual cost of posting 3000 letters.
Subtract $1302.75 from it and compute the
paercentage discount.

{b) To find the increase # find the cost of posting in

2009. Note that $5.40 represents 112.5% of the

cost in 2009. Find 100% of the amount.

Solution

(a) () Cost of 3000 letiers = 3000 x 36
= 108000 cents
=$1080

discount given = $1080 x 1‘5‘3 =§43.2 Ans.
(i)} Increase in cost =45-36=9 cents

percentage increase = 2 <100=25% Ans.

36
(iii) Total actual cost of posting 3000 letters
=3000x 45
=135000 cenis
=$1350
discount given = $1350 - $1302,75 = $47.25
percentage discount = 47.23, 109

1330
=3.5% Ans.

(b) 112.5% of the cost in 2009 = $5.40

[00% of the cost in 2009 = $(=3% x 100)

112.5
= $4.80
cost of posting a parcel in 2009 = $4.80

increase in the cost = $5.40 - $4.80
=%0.60 Ans.

56 pz013r107)

The diagram shows a scale used to measure the water
level in a river.
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The table shows the reading, in metres, at the beginning
of each month.

Month | January |February| March April | May | June July
Readingm){ 08 | 12 | 13 | 05 | o -19
(n) The diagram shows the water level at the
beginning of June, 58 a3 ri o1y

Complete the table with the June reading.  [1]
(b) Work out the differcnce between the highest and

lowest levels shown in the table, [11
{c) The August reading was 0.4 m higher than the July

reading.

Work out the reading in August,

[

Thinking Process

(b) # Sublract the lowest temperature from the
highest temperature.

(c) # Add 0.4 10 -1.9.
Solution
(8 -L3m Ans.

(b) Difference=1,3-(-1.9)
=03+1.9=32m Ans.

(©)  August reading = -1.9+0.4
=-1.5m Ans,

57 vz0i3 01011

A phato is 10 cm long.
It is enlarged so that all dimensions are increased by
20%.
(a} Find the length of the enlarged photo. mnm
(b) Find the ratio of the area of the enlarged photo 10
the area of the original photo.
Give your answer in the form k: I,

[2)

Thinking Process

(a) & Find 20% of 10 cm.
(b} # Apply rule of similar figures, i.e. ratio of area
of similar figures = ratio of squares of correspond-

Ing lengths.
Solution
() Enlarged fengih =10+ 20 1
=[0+2
=12cm  Ans.

10

=14
100
=1.44

required ratio = 1.44 : 1

Area of enlarged photo ~ {2)*
(b) — ==
Area of original photo

Ans,

(a) Sofia carns $7.60 for each hour she works.
She starts work at 7.45 am. and finishes ol 4.30
p.m.
She stops work for half an hour for lunch.
How much does she carn for the day? [2]

Marlon earns $1500 cach month.

He pays rent of $525 each month.

Find the amount he pays in rent ns a percentage
of his earnings. [

(b)

Thinking Process

{a) Convert the given times to 24-hour clock and find
Ihe time difference in hours. Compute the number
of working hours and multiply it by $7.60.

{b) Express the rent as a percenlage of the
eamings.

Solution
(8} 4.30 pm=1630
=590
1590 - 0745 = 0845

length of time = 8 hours 45 minutes.
=8.75 hours

Note that writing 1630 as
1590 is to facilitate the
subtraction.

funch break = 0.5 hours.
Total working hours for the day = 8.75- 0.5

=§.25 hours.
Earnings for the day = 8.25x $7.60
=%62.70 Ans,
b 525 =350, .
(b) (350 % 100=35% Ans.

S9 w2013p201)

{a)
Exchange rate

£1 =%2.06
£] =72 rupees

Manraj changes 25 200 rupees into doflars ($).
Calculate how many dollars he receives, [2)

(i) Misja changes 380 curos into dollars ($),
He receives $551.
How many dollars does he rcceive for each

curo? [l
(b) Account Simple interest per year
Super Saver 3.4%
Extra Saver 3.5%
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On 31 March 2011, Lydia and Simone cach had
$8000 in an account.

Lydia's money is in a Super Saver Account.
Simone's money is in an Extra Saver Account.

(i) How much moncy did Lydia have in her
account on 31 March 2012 afier the interest
had been added? [2]

(i) On 31 March 2012, Lydia transferred this
money to an Extra Saver Account.

How much money did she have in this ac-
count on 31 March 2013 after the interest had
been added? [1]

(i) Simonc kept her money for the two years in
the Extra Saver Account, which earned simple
interest of 3.5% per ycar.

After all interest bad been added, who had
more money in their account on 31 March
2013 and by how much? [2]

Thinking Process

(a) (i} To find number of dollars # find the rate of
exchange between rupees and dollars (3).

(i} 380 euros = $551. Find what 1 euro is worth
in dollars.

(Y # Use l='—:—-z%-lo calculate simple interest.

Add it to the principal amount.

() Apply !=%. Use the answer found in

(b}(i) as the new principal amount.

{ii} Calculate simple Interest, add it to the princi-
pal amount to get the total amount. Compare
it with Lydia's amount found in (bj(ii).

Solution
() () 72rupecs=£1
= 72 rupees = $2.06
2.06
= 25200 rupees=3$ ?x 25200
=§721
Manraj receives $721  Ans.

(i) 380 curos =$551

[ curo=$ﬂ=$ 1.45
380

-, Misja receives $1.45 for each curo.  Ans,

. PRT
(b ) = IU_O

_B000x3.4x1
100

Total amount in Lydia's account
=$8000+$272=%8272 Ans.

=5§272

60 iz i 0n

(i) Lydia's new principal amount = $8272
_ PRT _ 8272x3.5x1
0 100
=$289.52
Total amount in Lydia's account
=$8272+$289.52 = $8561.52  Ans.

_PRT

iy
_8000=3.5=2
T
Total ameunt in Simone’s account

= $8000 + $560 = $8560

Adfier two years, Tutal amount in Lydia's
account = $8561.52

$8561.52 - $8560 =$1.52

I uedin had §1.52 more.  Ans.

(i) |

=$560

{a) Amy buys 3 drinks ot $1.86 cach and § drink for
$2.04.
She pays for the 4 drinks with a $10 note.
How much change should she receive? [
{(b) $180 is shared between Ali and Ben so that Ali's
share : Ben's share =4 : 5.
Find Ali's share. [n

Thinking Process
{a) # Find how much did she spent on four drinks.
{b) # @ pans represenis $180. Find 4 pans

Solution
(2) Total cost of 4 drinks = (3 = 1.86) + 2.04 = §7.62
Change received = $10-57.62

=%$2.38 Ans.
(b) 4+5=9
Alf's share = % $180
~$80 Ans.

61 wzvizrron

{a) A journcy started at 07 44 and l:mishcd at 1132,
How long. in hours and minutes. did the

journcy take? [
{(h} Arrange these values in order. starting with the
smallest.
i l 07
) 3 44% 11

Thinking Process

{a) Subtract 0744 from 1132 # Express 1132 as
1082,

{b) # Express all values as decimals.
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Solution

(a) 1132=1092
1092-07 44 =03 48
the journey takes 3 hours 48 minutes  Ans.

Note that writing 1132 ns 1092 is to
facilitate the subiraction,

4 2 .
{b) 5 5 44%
= 0444 04 0.44
" starting with the smallest, the values are.
% 4% % Ans.

02 20130203

{b) (i) & $35.10 is equivalent to 130%. Hence find

100% of the amount.
{i) Calculate the total cost of 4 fence and 5
posts, then add builder's charges 1o it.

Solution

(@ Upper bound of length of 4 fence panels
=J4{180+0.5Y=722 cm.
Upper bound of length of 5 posts = 5(15 +0.5)
=77.5 em.
Maximum possible length of the fence
=722+775
=T799.5 ¢cm =7.995 m.

No. it is not possible for the fence to be
longer than 8 metres.  Ans,

{b) (i) 130% — $35.10

_L — — r— 3
’_ I(}O%—-$35'mx|00=$27
130
cost price of each post
=8%27. Ans.
(i) Cost of 4 fence panels = 4 x $50.70
_J =$202.80
| §— T — 80— cost of 5 posts = 5« $35.10
=$175.50

Mr Chan wants a fence along the side of his garden
which is 8 metres long,
He buys 4 fence panels and 5 posts,
Each fence panel is 180 cm wide, correct to the
nearest centimetre,
Each post is 15 cm wide, correct to the nearest
centimetre.
() If there are no gaps between the panels and the
pasts, is it possible for the fence to be tonger than
B metres? Show your working. [2]
(b) A shop buys the posts from & manufacturer and
sells them at a profit of 30%.
The shap sells eacl post for $35.10.
(i) How much does cach post cost from the
manufacturer? [2]

(i)

|
$50.70 each
$35.10 cacﬂ

Mr Chan buys 4 fence panels and 5 posts.
He hires a builder to put up the fence.

The builder charges 220% of the total cost of
the fence panels and posts 1o do the work.
What is the tolal amount Mr Chan pays for
his fence? 3]

Fence panels
Posts

Thinking Process

(a) To check the possibility # flind the maximum
possible length of the fence # find the upper
bound of length {or the 4 fence panels and 5
posis.

total cost of the fence and posts
=$202.80+$175.50
=$378.30
builder's charges = 220% of $378.30
220
=—x378.30 = $832.26
100
total amount that Mr Chan pays
=§378.30+ 8832.2¢
=$1210.56, Ans.

03 w2013 1 011y

In the diagram,

.458=46°. correet to the nearest depree,

AOC =162°, correct to the nearest degree.
i

() A
<&

(a) Write down the lower bound for 408 {1
(b) Find the lower bound for BOC, 2]

C
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Thinking Process
{a) To find the lower bound & Subtract 0.5° from 46°

(b} To find the lower bound for BoC # find the
upper bound for 162° and 46°.

Solution
(a) Lower bound for AOB =46°-0.5°
=45.5° Ans.
(b) Upper bound for AOB =46°+0.5°
=46.5°

Upper bound for AOC =162°+0.5°
=162.5°

- Lower bound for BOC = 360° - 46.5° -162.5°
=151° Ans.

64 20130200

(3} () The cost price of bicycle A is $620.
The shopkeeper slls it and makes a profit of
45%.
Calculate the selling price. m
(i) In a sale, the price of bicycle B is reduced
from $2400 to $1596.
Calculate the percentage reduction given, [2]
(iii) Tax on the original price of bicycle C is
charged at 20% of the ariginal price.
Afer tax has been included, Maithew pays
$1080 for this bicycle.
Calculate the original price. 21
(b) Ada invests $600 in an account that camns
simple interest.
At the end of 3 years, the investment is worth
$681.
Calculate the rate of simple interest per year. [3]

Thinking Process

(@) () # Selling price = cost price + profit.
{i} To find percentage reduction F find the
decrease in price.
(i) $1080 is equivalent to 120%. Hence find
100% of the amount.

(b) Apply 1=F8T

900 °
Solution
(@) (i) Selling price = sezm%%(sezm
=$620+$279
=$899 Ans.

(i) $2400- 51596 = $804

. B804
percentage reduction = 5400 100

=33.5% Ans.

(i) 120% —— $1080
. 1080
100% —— § 55 100
— 5900

ariginal price of bicycle = $900  Ans.

(b) Simple interest = $681- 5600 = $81

- PRT
100
_600xRx3
81=""To0
RIOO=1800= R
8100

R:I_S(-]'E: 4.5

rate of simple interest per year = 4.3% Ans,

i

65 (120441104}
koo ot of & bus dmiabl
‘Bus station’ | 0956 { 1026 | 1056 | 1126 | 1156
Gity Hall 1003 | 1033 | 1403 | 1133 | 1203
Railway station | 10 17 [ 1047 | 1117 [ 1147 1217
'Hospital 110281 1058 f (12851581228
Airport’ Troas [ 13| nas 1213|1243

(a) How long does the bus iake to get from the
bus station to the airport? [
{b) Chris has a flight from the airport at 14 05.
He must check in at the airport 2 hours before the
flight. He will 1ake a bus to the airport from the
City Hall.
Write down the latest time that Chris can take a
bus from the City Hall to be at the airport in time.

(1

Thinking Process
(a) Use second column. Subtract 10 26 from 1113
JF Express 1113 as 1073.

{b) Find the length of time from City Hail to atrport.
Subtract this time and 2 hours from 14 05.

TP TR T R T

TTEACHER'S/CONMMENTS

Solution with
{a) Consider the second column.
1113=1073
1073-1026=47
bus takes 47 minutes from the bus station 0
the airport  Ans.

Note that writing 1113 as 1073 is to
facilitate the subtraction.
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(b)" Time of Night = 1405
check-in time at the airport = 1405 - 0200
= 1205
Time taken from the City Hall to Airport
=1043-1003 = 40 minutes
1205-0040
=1165-0040 = 1125

latest bus that Chris can take from the
City Hallis at 1103 Ans.

66 z014p1010

A rectangular garden has length 35 metres and width
25 metres,

These distances are measured correet to the nearest
melre.

(3) Writc down the upper bound of the length of the

garden. n
(b) Work out the lower bound of the perimeter of the
garden. 4]

Thinking Process

{a) Divide 1 m by 2. Add the value to the length of
garden.

(b} To find the lower bound of the permeter
# subtract 0.5 m from length and width,

Solution

(a) Upper bound of the length =35+ 0.5
=355m
{b) Lower bound of the perimeter
=2(L+D)
=2[(35-0.5)+(25-0.5)]
= 2(34.5+ 24.5}
=118 m Ans.

67 (L2014:21:Q 16}

(a) Dwayne buys a camera for $90.
He sclls the camera for $126.
Calculate his percentage profit. {1}
{b} The price of a computer was $375.
In a sale, the price was reduced by 15%.
Caleulate the reduction in the price of the
computer. [
(¢} The exchange rate between euros and dollars is
€1=%1.25.
(i) Convert €180 to dollars. mn
(ii) Convert $500 to curos, [

Thinking Process

(a} # Find the profit earned and express it as a
percentage of original cost price.

(b) # Find 15% of $375.
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{c} (i} To get €180 warth of dollars # multiply €180
by 1.25.
(i) Divide $500 by 1.25

Solution
{a) Profit =$126- $90 = $36
percentage profit = % x100=40% Ans.

{b) Reduction in the price = 15% of $375

_15
=T x 8375

e s% ~$5625 Ans.

() (0 €1 = $1.25
€180=81.25x180
=$225 Ans.

(i} $1.25=¢€1

$500 = e(% % 500)

2 e 100zon
—G(lzs 500) = €400 Ans,

68 011020

(8) Mariam works in a shop.

She carns $5.20 per hour.

She also eans a bonus of [5% ol the value of the

items she sells in a week.

(i) In one week she works for 32 hours and sells
iteras with a value of £2450,
Calculate Mariam’s total earnings for the
week. [2]

(i) In another week, Mariam worked for 28 hours
and carned a fotal of $409.60,
Calculate the value of the items she sold that

week, 3]
(b} (i) Jack opens a bunk account paying simple
interest.

He pays in $800 and leaves it in the

account for 4 years,

At the end of 4 years he closes the

account and receives $920.

Calculate the percentage rate of simple

interest paid per year [2)
(i) Jack uscs some of the $920 1o pay for a

holiday and a computer,

He saves the remainder,

The money is divided between the holiday,

computer and savings in the ratio 4 :5: 7.

Calculate the amount he saves. (2]

Thinking Process

(a) () # Find the basic eaming. Find the benus.
Add them together.

() Find the basic earnings for 28 hours and
subtract it from $409.60 to find bonus. This
bonus is equa! to 15% of Mariam's weekly
tolal sale. Thus, form an equation and solve
it to find total sales,
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{b) (i} Find simple inlerest earned and then use

l=% fo calculate the percentage rate.

{i) To find his savings # find 7 units worth of
amount.

Solution

(a) (i) Basiceaming=$5.20x32
=$166.40

bonus = 15% x $2450 = $367.50
totat earnings for the week
=$166.40 + $367.50
=$533.90 Ans.

(i) Basic carning for 28 hours = $5.20x 24
=$145.60
= bonus = $409.60 - $145.60
=5$264.00

Lot tha wale af iteme che enld he $r

. 15% of x=5264.00

i % x = $264.00
100

=$264.00x 18
15

=51760 Ans.

(b) (i) Simple Interest earned = $920 - $800
=$120
- IRT
100
ROOx Rx4
100

120=32R

32

= 120=

=3.75%

rate of simple interest per year
=3.75% Ans.
(i) 4+5+7=16

amount he saves = -lzﬁ—x $920

=5402.50 Ans,

69 waierLon

Mavis went 10 a cafe lo meet some friends.
(a) She bought 3 drinks a1 $1.42 cach and 1 cake
for 85 cents.
How much did she spend altogether? [
{b) She left home at 10.45 am. and returned at
1.20 p.m.
How long, in hours and minutes, was she away
from home? 16]

Thinking Process

{a) Find the total cost of 3 drinks and 1 cake, #
change 85 cents inlo doltars.
{b) # Convert 1.20 p.m to 24-hour clock reading.

Yl B | SEACHERIS GOMVENTS
(2) Total amount spent = (3x $1.42) + $0.85
=351t Ans.
(b) 1.20 pm=1320
=280
1280 - 1045 = 0235
she was away from home for 2 hours
and 35 minutes.  Ans.

Note that writing 1320 as 1280 is to
facilitate the subtraction.

70 {N2014 1T (22)

A cookery book states that the time it takes to
cook some meat is
13 minutes for every 500 grams ol meat + 20 minutes.

i) CRILAIE 1NC HUHUCT US HIIIULLY 1L LR

cook 1.5 kg of meat. n
(b) 1t takes 7 minutes 10 cook Af grams of meat.

Find a formula for 7. [l

Thinking Process
{a) 500 grams take 13 minutes to cook. Find how long

would 1.5 kg take. # Convert 1.5 kg into grams.

{b) Form a formula according o the given statement.
Solution
(@) L5 kp=1.5x1000= 500 grams.

500 grams — 13 minules
rams 2 3 =39 minute
£ 500 grams 300 x [500 = 39 minutes

tota] cooking time =39+ 20
=59 minies  Ans.

=13 Ans
(b T—S{)()M+20 Ans.

T waerarroy

A car travels at 90 km/h.
How many metres docs it travel in 1 second?  |2]

Thinking Process
F Express the speed in m/s.

Solution Note tha,
90 km/h 1 km = 1000 metres.
=90 Ll'l‘. 1 hour = 60 x 60
\
= 3600 seconds
_ 1000 1 _
_90x—--3600 . 25 m/fs

the car travels 25 metres in | sccond  Ans.,

PP P

—————
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The time taken to run a race is given as 54.3
seconds, correct to the nearest 0.1 of a second.
(@) Find the lower bound for the time taken. m
(b) The distance run is given as 4 metres, correct
to the nearest metre.
Write down an expression, in terms of d, for the
maximum possible average speed, in metres
per sceond. (1]

Thinking Process

{a) # Divide 0.1 by 2. Subiract the value from 543

{b} For greatest possible speed, increase the
numerator by 0.5 m and decrease the denomi-
natar by 0.05 seconds.

Solution
(@) Lower bound for the time taken = 54.3 — 0.05
=54.255. Ans,
(b} Maximum possible average speed
~ maximum distance
minimum time

_d+0.5

3 -|r Fa Y
5435 mis  Ans

T3 wowrirz o

{a) In 2013, Mary worked for Company A.
Her salary for the year was $18750,
(i) $5625 of her salary was not taxed.
What percentage of her salary was not taxed?
[2i
(i) The remaining $13125 of Mary's salary was
taxed.
22% of this amount was deducled for 1ax.
Mary's take-home pay was the amount
remaining from $18750 afier tax had been
deducted.
She received this in 52 equal amounts as a
weekly wage.

Calculate Mary's weekly wage. [31
(iii) In 2012 Mary had worked for Company B.
When she moved from Company B to

Company A, her salary increased by 25% 1o

518750,
Calculate her salary when she worked for
Company B. [2]

{b) The rate of exchange between pounds (£) and
Indian rupees (R) is £1 = R87.21.
The rate ol exchange between pounds (£) and
Swiss francs (F) is £1 = F1.53,
(i) Mavis changed £750 into Indian rupees.

How many rupees did she receive? ]
(i) David changed F450 inta pounds, How
many pounds did he receive? 1]

(ifi) Brian changed R50 000 into Swiss francs.
How many Swiss francs did he receive?
[2]
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Thinking Process

(a) (i) Express $5625 as a percentage of 518750
and simplify.

(i) Calculate the tax and subiract it from §13125.
Add the remaining amount to $5625 1o find
lake-home salary. Divide this amount by 52
to find weekly wage.

(i) # 125% represent $18750. Find 100°% of
the amount.

(b) (i) .# Multiply €750 by 87.21

(i) # Divide F450 by 1.53

(ii} Note that R87.21 = F1.53

Solution
Q) () 5625 a0 oo )
@ M 18950 < 100=30% Ans.
. 22 "
(it}  Amount of tax deducted = I-()_U «$13125
=$2887.5
rensaining amoeunt = $13125 - $2887.5
=8$10237.5
total take-home pay = $5625 + §10237.3
= $15862.5

weekly wage = i&;(_;l_;_ = §305.05
= 3305 Ans.
(i) 125% — S18750
125% — 18730100 - 515000
safary in company B=$15000 Ans.

by (1)) £I —R87.20
£750 — RB7.21x 750
=R05407.50 Ans.

(i) 133F £l
= | -
S . }
45071 £ l‘53x43(

=£294, 118 =£29) Ans.
(i) From the given information. we see tha,

R87.21 — F1.53

-{ 153
= R50000 — F (ﬁ x 500(}0)

=F877.193 =877 Ans.

T4 2005 m L]

Fariza travels from London 10 Astana,

The time in Astana is § hours ahead of the time in
London, so when it is 10 00 in London

the local time in Astana is 15 00 .

She flics from London to Moscow and then from
Moscow 10 Astana,

The flight leaves London at 12 25 and 1akes 4 hours
to rcach Moscow.
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Fariza wails 4-!2— hours in Moscow for the flight to

Astana,

She arrives in Astana at 05 25 local time,

How long did the flight from Moscow 1o Astana
take? 2]

Thinking Process

To find the length of flight # Find the depariure time
from Moscow in London local tlime.

Find the arrival ime in Astana as per London local time
and then subiract the time difference.

Solution

Flight duration from London to Moscow = 4 hours
waiting time in Moscow = 4 hours 30 minutes.

- Time of departure from Moscow as per London
local time = 1225 + 0400 + 0430

— it

When it is 0525 in Astana. he local time in
London is = 0525 — 0500
=0025 or 2425
length of flight from Moscow to Astana,
=2425- 2055
= 2385-2055=0330
. the flight takes 3 hours 30 minutes from
Moscow to Aslana. Ans.

TA 2015 P1-019)

{a} Luis works in an office.
For normal time he is paid $8 per hour.
For overtime he is paid the same rate as normal
time plus an extra 50%.
One month he works 140 hours normal time and
10 hours overtime.
Work out how much he is paid for that
month’s work. {2]
(b) Sara invests $240 in an account that pays 3%
per year simple interest.
She lcaves the money in the account for 5

years,
Work out how much money Sara has at the end
of 5 years. 2l

Thinking Process

{a) Find the normal lime payment and overtime pay-
ment separately and then add them to find the
payment for the month.

(b) Use |=F1-% to calculate the interast eamed and

then add the Interest earned to the principal
amount invested.

Solution
{a) Normal time payment per hout = 38
Overtime payment per hour = 38 4 IST% =§8
=$8+ 54 =812

Payment for 140 hours normal time = $8x 140
=5$1120

Payment for 10 hours over time = $12x10
=5$120
Total payment made = $1120+ 5120
=§1240 Ans.

(b} Simple interest = !;g—g
_240x3x5 _¢a
= ‘—"'—“l 00 336
total money in Sara's account = $240+ $36
=%776  Ans.

7 6 (2015 P1Q22)

The scale of a map is 1 ;25000 .

{(n) The scale can be written as 1 cm rdkm .
Find d. 1
(b) The distance between two villages is 8 km,
Find the distance, in centimetres, between the two
villages on the map. n
{(¢) The distance between the peaks of two
mountains is measured on the map as 76 mm.

Calculate the distance, in kilometres, between the
two peaks, (2l

Thinking Process

(a) Express 25000 cm as km.

(b) Use the given scale to find the distance in cm.

{c) Express 76 mm in terms of cm and use the scale
to find the distance.

Solution
() 1 @ 25000
= lem : 25000 cm
. 25000 |
[em 100000 km
lem : 0.25km

d=025km Ans.

(b) 0.25km — lcm

8 km —— 8

i
0.25
_ 100

=33 x8
=32cm Ans.
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() 76 mm=7.6cm
given scale is:
1 em —— 0.25 km
7.6 em — 0.25x 7.6

2525 76

[DO

19 _
—I—D—I9Lm Ans.

77 20150206

(2) Yuvraj and Sachin travel to England.
Yuvraj exchanges 20500 rupees and receives
£250.
Sachin exchanges 26650 rupees into pounds (£) at
the same exchange rate.
How many pounds docs Sachin receive? 2]

(b) Dan goes to a bank to exchange some pounds (£)
for euros (€).
He has £400 which he wants to exchange.
The bank only gives euros in multiples of 5
Ccuros.
The exchange rate is £1=€1.17,
Find the number of ¢uros he receives and his
change from £400. [3]
{c} Kristianne buys a fridge and a freezer in a sale.
The sale offers 15% off everything and she pays
a total of $357.
Before the sale, the freezer cost $250.
What was the cost of the [ridge before the sale?

]

Thinking Process

(a) 20500 rupees = £250. Using ralio concepts, find
whal 26650 rupees are worth in pounds.

(b) Multiply £400 by €1.17.

(c) Calculate the cost of freezer in the sale. Subtract
it from $357 to find the cost of Iridge in the sale.
This amount is equivalent to B5% of the actual
cost of fridge. Hence find 100% of the amount,

Solution
{a) 20500 rupees=£250

26650 rupees = £( zgggo x 26650)

=£325 Ans.

(b) £1=€1.17
£400 =€(1.17 x 400)
= €468
Given that the bank only gives euros in multiples
of 5 euros

Dan receives €465 Ans.

€465 = £( 365 ;“;?,)

=£397.44
His change is: £400-£397.44

=£2.56 Ans.

(c) 85% of §250

] o 0 —x$250
=5$212.50
price of freezer in the sale = $212.50
=> price of fridge in the sale = §357-$212.50
=$144.50
$144.50 is equivalent to 85% of the actual cost
of fridge,
85% $144.50
144.50x 100
100% — $ — 85
=5170

cost of fridge before the sale =$170  Ans.

78 20150102

(a) A trader buys 7 items for $4.10 each and
5 items for $6.40 each.
He sells all of them for $10 each.
Calculate his profit. [i]

(b) Find the simple interest on $450 for 5 years at
4% per annum, Y|

Thinking Process

(a) To find the profit # calculate the total cost of 12
items.

PRT
(b} Simple Interest = 00
Solution

{a) Costof Titlems=Tx%4,10=$28.70
Costof Jitems =5x36.40=$32

total cost price ol 12 items = $28.70+ $32

=$60.70
totai selling price of 12 items =12x$10=$120
profit = $120 - $60.70
=$59.30 Ans.
PRT
(b) Simple interest = Too
_450xd4=5
100
_ 9000
To0 = $90 Ans.

T nz20i501 09)

At an athletics event, Dave and £d each threw a javelin,

Dave threw 60 m, correct 1o the nearest [0 metres,

Ed threw 61 m, correct to the nearest metre,

{a) Write down the lower bound for the distance
thrown by Dave, [N

{b) Calculate the greatest possible difference
between the distance thrown by Dave and the
distance thrown by Ed. i
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Thinking Process

{a) # Divide 10 by 2. Sublract the value from E0.
(b) For greates! possible difference, add 0.5 fo 61
metres and subtract 5 from 60 metres.

Solution N2 TEACH

(@ 10m+2=5m

Lower bound for the distance =60-5

{b) Greatest possible difference in the distances
= greatest distance thrown by Ed

Ty T —

ER’s!

=35m

Ans.,

— smallest distance thrown by Dave

={61+0.3)=-(60-5)
=61.5-55
=6.5m Ans.

LASUWIAG L1 LAY B3 Il b - Wil Lwioh bW i

‘nearest 10 m. therefore the error is of £5m.

Similarly distance for Ed is measured correct to
nearest one metre, therefore the error is of £0.5 m.

80 waisrr oy

Meerga went on a journey from P to Q to R.

The first part of the joumey, from P to @, took

4 hours to travel 80 km.

(a) Find the average speed for the journey from P

to Q.

(b) In the second part of the joutney, from O 1o R,

she travelled 45 km,

{1

Her average speed for both parts of the whole

journey from P 1o @ to R was 25 km/h.

Find the time taken for the second part of the

journey, from Q10 R.

Thinking Process
(a) & (b) Average speed=
Solution

(a) Average speed = Nime

distance

tolal distance
total time

= % =20 km/  Ans.

(b) Let ¢ be the time taken from @ to R

total distance

Averige speels total time
80+45
28 4+¢
25(4+1)=125
100+ 25: =25
251=25
t=1[hour, Ans,

@

8 1 (N20S5. 172:(01)

(a) Fatima and Mohammed buy new bikes.

(@)

(i)

Falima buys a city bike costing $360.

She pays 60% of the cost then pays $15 per
month for 12 months.

(@) How much does Fatima pay allogether?

121
(b) Express this amount as a percentage of
the original cost. n

Mohammed pays $569.80 for a mountain
bike in a sale.

The original price had been reduced by 26%.
Calculate the original price of the mountain

bike. (2]
{b) The rate of exchange between pounds (£) and
dollars is £1 = $1.87.

The rate of exchange between pounds (£) and
euros (€) is £]1 =€x

Rase changed $850 and received €550.
Lalculaie x. 121

Thinking Process

() (i)

(i)

{a) Calculate 60% of $360. Multiply $15
by 2 months 1o find the total monthly
payments. Add the two answers.

F 74% represent $569.80. Find 100%

of the amount.

{b) Divide 1.87 by x and make an expression

for

€1. Divide 850 by 550 to get €1 worth of

dollars. Equate to find x.
Solution

@ @

@i

(a) Total payments
= jnitial payment + total monthly payments
=(60%x 3360) + ($15x12)

L8
= (15 * $360) + $180

=%216+%5180
=5%$396 Ans.

(b) %x 100=110% Ans.

100% - 26% = 74%
4% $569.80
o 569.80
100% $ S 100
$770

original price of bike =3770  Ans,

(b} Giventhat, £1=%1.87 and £1=€x

=

=

€x=5187
1.87
El=5 = IR— |
Rose exchanged $850 into €550
€550 =%850
g1=550 e

350 "

i - -

A e Bl il mpmmmbian fTariaall .
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from ¢1) and (2},
850 187
S35
550

.\’=|.37X85—0

=]2F Ans.

82 20167105}

The table shows some information about the tempera-
fures in a city.

Date | Maximum temperature | Minimum temperature
i February _10°C T°C
1 March 4°C =5°C

(a) Find the difference between the maximum and
minimumn temperatures on 1 March, [

(b) The minimum temperature, 7°C, on | February
was 13 degrees lower than the minimum
temperature on | March. Find T, 1

Thinking Process
(a) Subtract -5 °C from 4°C,

(b) 1610+ 0255=1865
=1905
arrival time in Dubai local time = 1905

local time in Mumbai at arrival = 1905+ 0130
=2035 Ans.

84 2016 PLQIG)

Anil has some sweets with a mass of 600 g, correct o
the nearest 10 grams.
(2) Write down the lower bound of the mass of

sweets,

[]

(b} Anil sclls the sweets in small portions.

Each portion has a mass of 25 g, correct 1o the
nearest gram.
He sefls 10 portions of the sweets.
Calculate the lower bound of the mass of
sweets remaining. 21

Thinking Process

(a) # Divide 10 by 2. Subtract the value from 600.
{b) To find the lower bound of the mass of remaining
sweels # find the upper bound of the mass of

{b) Subtract 13 dagrees from -5 °C. swee.ts sold.
Solution Solution
(@) 4°C-(-5°C)=9°C Ans (8) Lower bound of the mass = 600 - 5
S| . Ans,
() -5°C-13°C=—18°C Ans. 595g. Ans
{b)  Upper bound of mass of one portion = 25+ 0.5
83 20169107} =235g
Upper bound of mass of 10 portions = 25.5x 10
The table shows information about some fights from =255¢
Dubai to Mumbai,
low .
Departs Dubai {focal time) 03 30 16 10 2155 gt G
e —— remaming sweets
Arrives Mumbai (local time) 0810 02 30 = lower bound of total mass
Flight duration 3 hours 10 minutes | 2 hours 55 minutes | 3 hours 5 minutes of sweets - upper bound of
(a) Work out the time difference between Dubai and mass of sweets sold
Mumbai. i =595-255=340g Ans
{b) Work out the local time in Mumbai when the 16
10 flight arrives. [1}

Thinking Process

(a} To find the time difference # find the fime of
arrival in Dubai local time.

(b) Compute the arrival time in Dubai local ime and
then add the time difference.

Solution
(@) 0330+0310=0640
arrival time in Dubai local time = 0640

Mugmbai local time at arrival = 0810
0810~ 0640
= (770 - 0640
=0130
time difference = 1 hour 30 minutes.  Ans.
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85 vamerio

It is given that 100 doliars ($) is cquivalent to 56

pounds (£).

(a) Use this information to draw a conversion graph
between pounds and dollars on the grid below.

4

lDu | . - - - |

801 .5 2L - —_ -

(=23
=)
M

Pounds (£)

£
=
L B d s Pl MRS S
i

4 I-:; =y

8 6 (J2016 P2 (1)

(n)

(b

(c)

Cach year the Reds play the Blues in o bascball
match.

In 2014, there were 40500 tickets sold for the
match.

In 2015, the number of tickets sold was 2.4% more
than in 2014,

Calculate the number of tickets sold for the match
in 20135. 1]
In 2015, the cast per ticket for the match was
$68.25.

The cost per ticket for the match increased by 3%
from 2014 10 20135.

Calculate the cost per ticket for the malch in
2014, 121
Calculate the percentage increase, from 2014 1o
2015, in the total money taken for the match,
K]

Thinking Process

204 - i (a) To find the fotal number of tickets sold # find
M FLECY : ! 2.4% of 40500,
i | 21 e {b) $68.25 represents 105% of the cost in 2014, Find
100% of the amount.
0 i ! I L ! LBk i ; I {c) To calculate the percentage increase & find the
0 20 40 60 80 100 120 140 160 180 200 increase In total money eamed.
Dollars ($ 4
R m Solution
{b) Use your graph to convert $64 to pounds. [1] 24
T r (a) 2.4% of 40500:[—66=40500
Thinking Process =972
(a} Plot a straight line taking two points prefarably ) . : =
(0. 0) and (100, 56). number of tickets sold in 2015 = 40500+ 972
{b) From graph, find the vaiue of pounds that =41472  Ans.
(= ds to $64.
S ;°'; gl (b} 105% of the cost in 2014 = $68.25
oLuon
. 68.25
D_f =
® 100% of the cost in 2014 = $( 105 x [00)
4 =365 Ans.
IDD - —
o E | ; (©) Total money eamed in 2014 = 40500 x 363
A eh ' B =$2632500
o ) P 1] ey et Total money earned in 2013 = 41472x $68.25
ARAET HRATN ] =$2830464
I Tt . increase in total money = $2830464 - $2632500
e -~‘— T Tty e e e = $197964
Lt | )
P |y . $197964
- L | 3 AN CYY =
’g: | . | percentage increase 2632500” 100
= 101 ikt R s o s El - Bt =152% Ans,
= == 1 —| | |
" ENENE 87 a0t 01017
| i
el T : } y g {2) Some money is shared between Ali, Ben and
it ! ! Carl in the ratio 5:3:2.
¥  F e | Ben receives $60.
0 ESAR| _'L 1513 Hhdenaent o How much maney is shared? {1
0 20 40 GO 80 100 120 (40 “I60 180 200
Dollars (5) (b) lixpres: lt;c ratio 3% hours : 14 minutes in l[h;:J
orm & : 1. 2

(b) From graph, $64 = £36 Ans.




‘0' Mathematics (Topical}

Toplc 1a Everyday Mathematics © Page 35

Thinking Process

(a} 3 pars represent $60. Find the amount that
represenis 10 parts.

(b) Express 31 hours into minutes. Reduce the ratio
2

into smallest integers.

Solution
(@) Sumofratio=5+3+2=10
3 parts —— $60
60 _
10 parts $Tx10--$200

total amount to be shared =$200 Ans.

(b} 3% hours ; 14 minutes
210 minutes : 14 minutes
210 : 14
15:1 Ans.

88 (N2 6:01°Q 19}

89 waisrz 01

A box has a mass of 1.7 kg, correct to the nearest
0.1 kg.
(a) Write down the lower bound for the mass of the
box. [1]
(b) The box holds 100 jars.
Each jar has a mass of 140 grams, correct to
the nearcst 10 grams.
Calculate the lower bound of the total mass of the
box and 100 jars.
Give your answer in kilograms. [2]

Thinking Process

(a) To find the lower bound # consider the error
(0.1+2=0.05) in the measuremenl.

(b} Subtract 5 grams (10+2=5) from 140 grams first
and then find the lower bound for the total mass.

Solution

(a) Lower bound for the mass of the box
=1.7-005 = 1.65kg  Ans,

(b} Lower bound of the mass of one jor = 140 -5
=135 grams.
Lower bound of mass of 100 jars = 135x 100
= 13500 grams
=13.5kg
lower bound of the total mass = 3.5+ 1.65
=15.15 kg Ans,

The basic price of the 2016 model of a car is $21 000,
Sayced and Rasheed cach buy this mode! of car.
{a) (i) Sayced pays a deposit of $756.
Caleulate the deposit Sayeed pays as a
percentage of the basic price. n
(i)) He then pays 24 moathly payments of
$922.25,
Calculate the total amount that Sayeed pays
as a percentage of the basic price. [2)
{b) Rasheed pays a deposit of $381 followed by
36 equal menthly payments.
The total amount that he pays is 127% of the
basic price of $21 000,
Calculate Rasheed's monthly payment. 13]
{c) $21000 represented an increase of 5% on the
basic price of the 2015 model,
Calculate the difference between the basic prices
of the 2015 and 2016 models. [3]

Thinking Process

(a) (i} Multiply $922.25 by 24 to find the total monthly
payments. Add initial deposit to it and express
the answer as a percentage of $21000.

(b) Calculate 127% of $21000. Subtract the initial
deposit of $381 from it, then divide by 36 to find
the monthly payment.

(c) # $21000 is equivalent to 105%. Hence find
100% of the amount.

Solution
L $756 ~
(@ (B S—ZT.(}D_OX 100=3.6% Ans.

{ii) Total monthly payiments = $922.25x 24
=5$22134
total amount paid for car = $756 + $22 134
=$22890
$22890

T = “(l ¢ h 1Y
$2|000x]00 109% Ans

percentage =

IrRs:
00 x $21000

=$26670

(b} Total amount paid for car =

initial deposit = $381

= total monthly payments = $26670 - §381
=526289

$26289

36
=$730.25 Ans.

one month pavment =

e} 105% $21000

o 21000
i00% —35 105

basic price of 2015 mode! = $20000
price difterence = $21000 - $20000
=3$1000 Ans.

x 100 =520000
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A thermometer measures iemperature correct to the

nearest degree.

The outside temperature is measured as —8 °C.

(a) Write down the upper bound of the outside
temperature. m

(b) The inside temperature is measured as 10 °C.
Calculate the lower bound of the difference
between the outside temperature and the inside
temperature. [t]

Thinking Process

{a) To find the upper bound # add 0.5° {ie.1+2)

to -8 °C.

{b} To iind the difference h subtract the lower bound
of inside temperature from the uvpper bound of
outside temperature

Solution
(8)  Upper bound of the outside temperature
=-8"+0.5°=-7.5° Ans.
(b) Lower bound of the difference
= lower bound of the inside temperature
- upper bound of the outside temperature
=(16°-0.5%}-(-7.5%)
=9,5°+7.5°=17" Ans.

01 wz0i710.08

(n) A film starts at 22 35 and finishes at 01 20.
How long, in hours and minutes, does the film

last? [
(b) On | May, Leila starts to go swimming every
day.

She swims 30 lengths of the swimming pool
every day. The swimming pool is 20 m long.

Work out the date when Leila has swum a
total of 10 km. 2]

Thinking Process

{a) Subtract 2235 from 0120 & Express 0120 as
2480,

(b} Find the total distance she swims in one day,
then divide it by 10 km.

Solution
(a) 0120-2235
=24 80-2235=02 45
*. duration of film = 2 hours 45 minutes. Ans.

(b) Distance swum in one day =30x20 =600 m

10000
600

30
=5 =16.67

Number of days to swim 10 km =

Leila will finish 10 km on 17 May. Ans.

93 vairrzon

92 vamrLoty

(a) Rani has $240.

She spends % of this on a new phone.
Work out the cost of the phone. [
(b) Anna invests $150 in an account that pays simple

interest.

She leaves the money in the account for 4 years.
At the end of 4 years she has $162.

Work out the rate of simple interest paid per year.

(2]

Thinking Process
(2) Multiply 2 by 240,

(b) Find the simple interest. Apply 1=EHT.

Solution

(#) Cost of the phone = %x $240
=$150 Ans.

(b) Simple interest =$162-5150=%12
PRT
100
12 = 150% Rx 4
100
1200=600x R

R=2
rate of simple interest per year = 2% Ans,

!

(=)
FLIGHTS TO SYDNEY

Cost per person: $1199

M DATI

Cost per adult per night: 355

Cost per child per night; 340

INSURANCE COVER FOR UPTO 20 DAYS
Cost per aduit: 40 and ~ Cost per child: $30

OR

Cost for farmily (2 adults and up to 4 children): $155

P
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A family of 2 adults and 3 children travel to Sydney
for a holiday lasting 14 nights,

Calculate the lowest total cost of the flight, accommo-
dation and insurance for their holiday. [3]

{b)

BONUS CARS
342 per day for any milcage

i VALUE CARS |
$20 per day and  $0.30 per mile |

The family hires a car for 14 days and estimates their
total mileage will be 750 miles.

Which company charges less for this hire and by how
much? [3]

Thinking Process

(a) To find the cost of flight # mulliply $1159 by 5
people.
Calculate the accommodation cost of 2 adults for
14 nights. Calculate the accommodation cost of 3
children for 14 nights.
Compare the tolal cost of two insurance covers
and use the lowest one. Add up all the charges 1o
find the lowest total cost.

(b) To check which company charges less # find
the total cost of hiring a car for 14 days from each

company.
Solution
{a) Total cost of flight for 5 persons =$1199x §
=5$5995
Accommodation cost for 2 pdults = 2(855x 14)
=$1540
Accommodation cost for 3 children = 3{$40x 14)
=$1680
Cost of insurance {or aption 1 = 2($40) + 3($30}
=$170

Cost of insurance for option 2 = §155

Total lowest cost
=5$5995+ 51540+ $1680 + $155
= 59370 .-\ns.

(b) Cost of hiring from Bonus Cars = $42 x 14
=$588
Cost of hiring from Value Cars
= (520 x 14) + ($0.50 x 750)
=3$280+$375=3655
difference in charges = $655- $588 = $67
Bonus Cars charges less by $67  Ans.

94 20072 02)

The table below shows the population, given to the
nearest thousand, of some countries,

Country Poptzllg:i‘;)n in Pop;lg:i;m in
Pakistan 185 133 000 188 169 000

China 1 393 784 000 1 402 007 000
South Korea 49 512 000 49 765 000
Thailand 67 223 000 67 438 000

{n) I[n 2015, how much larger was the population
of Pakistan than the population of South

Korea? [t]
{b) Which country had the smallest increase in
population between 2014 and 20157 [t
{c) Write the population of South Korea in 2014 in
standard form. [
(d) Tind the percentage increase in population of
Pakistan from 2014 1o 2015. [2]

(¢} The population of Cambodia in 2015 was t5
677000,
Given that the increase in population from
2014 to 2015 was 1.68%, calculate the
population of Cambedia in 2014,
Give your answer correct to 3 significant
figures. 13]

Thinking Process

(a) Subtract the population of South Karea from that
of Pakistan

{c)# Recall that slandard form is A=10", where
15 A<10,

Increase
actual value

(e} # S677000 is equivalent to {100 +1.68)%. Hence
find 100% of the population.

Solution

(2} 188 169 000 - 49 765 000
=[38 404 000 Ans.

(b) Thailand Ans.

(d) Percentage increasse =

Population increase of Thailand

=67 438 000 - 67 223 000

=215 000 which is the lowest ns compared
to other countries

(c) 49512000=4.95%10" Ans,

{d) Percentage increase
188169 000 185133 000
N 185133 000
3036000
185133 000

x 100

x100=[.64% Ans.
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(¢ 101.68% —- 15677 000
15 677 000
q —— ——— =
100% T x100=15417 978

population of Cambodia in 2014
=15417 978 = 15 400 000 (3sf) Ans.

95 (N2017/P1:033)}

The timetable for buses from A to E, calling at B, C
and D, is given below,

0812|0842 ond every 30 minutes until | 1712

083310903 | andevery 30 minutes until | 1733

0848 | 09 18| ond every 30 minutes until | 1748

0905 |09 35| and every 30 minutes until | I8 05

m|o|lo|=| >

0920|0950 and every 30 minutes until § 18 20

(a) How many minutes does each jourmey from A to
E take? 1]

(b) Sharon has an appointment at D at 3.30 p.m.
What is the latest lime she can catch & bus
from B? [

Thinking Process

{a) Subtract 08 12 jrom 0920 & Express 0920 as
08 80.

(b) Observe the arrival times of the bus at D. Note
that to be on time for appeintment, she should
ake the bus that arives at D at 3.05 pm.

Solution

{0} 0920-0812
=08 8008 12 = 68 minutes Ans,

{b) The latest arrival time of the bus at D belore
appointment is at 15 05 or 3.05 pm.

The latest time she can catch bus from B
isat 1433 Ans.

96 w2017 r108)

(@ —tt
38 P 39
The diagram shows a scale from 3.8 to 3.9, divided into

five equal parts.
What is the value at the mark labelled P? [n

O)ESEF. B

The poinis X and Y lic on the line AB such that
AX:XY:VB=3:2:4. AB=I18cm.

Find XY. {1

Thinking Process

(a} Tofind the value at P # find the length of one part
on the scale.

(b} To find XY # find the length that represents 2
units. Note that 9 units represent 18 cm.
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Solution
39-38

(a) Length of one part =

= ﬂ =002
5
P=38+2(0.02)
=3.8+0.04=3.84 Ans.

{(b) Sumofratio=3+2+4=9

.\’I':%x I8=dcm Ans.

QT 201701 09

The area of a rectangle is given as 8 cm? correct 1o the
nearest cm?,
() Write down the lower bound for the arca of the
rectangle. [1
(b) The width of the rectangle is given as 2 cm, cotrect
to the ncarest cm.
Calculate the lower bound for the length of the
rectangle. [

Thinking Process
{(a} To find the lower bound & subtract 0.5cm

{l.e. 1+2) from given area.

(b} To find the lowar bound for the length # divide the
lower bound for area by the upper bound for width.

Solution
(2) Lower bound for the area =8 -0.5

=75¢cm®  Ans.

(b)  Lower bound for the length
_ lower bound for the area
upper bound for the width

=—=3cm Ans

98 (N2 PEQI7}

{a) Find 110% of 70. )]
(b} When new, a car was worth $15 000.
Afler one year it was worth $12 000
Calculate the percentage reduction in its value.

(2]

Thinking Process

decraase in price %100

{b} Percentage decrease = ——
original amount

PP
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Solution
(®  110%x 70
=Hx 70=77 Ans,
100
15000 -12000
by P t duction = ———— % 100
{b) Percentage reduction 15000 x
= LY %100
15000
=ﬁ =20% Ans,
15

99 w2017 P21y

(8)

b

(c)

Sara buys a new car,

The cash price of the car is $4500.

She can pay for the car using option A or
option B,

Option A

Pay % of the cash price
then
12 monthly payments of $340

Option B

Pay 12% of the cash price
then
24 monthly payments of $195

Which option is cheaper and by how much? [4]
Sara’s car uses 5.2 litres of petrol for cach 100 km
she drives,

Petrol costs $0.85 per litre.

Sara drives 240 km.

Calculate the cost of the petrol used for this
journgy.

Give your answer correct fo the nearest cent. [3]
Sara pays a total of $322 for her car insurance.
This total is made up of a basic charge plus 15%
sales fax.

Calculate the amount of sales tax that Sara pays.

[3]

Thinking Process

(a)

()
(]

Option A: Multiply % by $4500 and add it to

tolal monthly payments.

Option B: Find 12% of $4500 and add it to total
monthly payments. Find the difference between
tolal payments to check which option is
cheaper.

To find the cost of the petrol # calculate how
many litres were used to travel 240 km.
Insurance = basic charge + 15% of basic charge.

Solution

()

(b}

(c)

Optian A,
% x $4500 = $900

monthly payments = 12 x $340 = $4080
total payment = $90 + $4080 = $4Y80

Option B,

:
12 . 54500 = $540
100

monthly payments = 24 x $195 = $4680
total payment = $540 + $4680 = $5220
difference in total payments = $5220 ~ $4980
=$240
Option A is cheaper by $240  Ans.

100 km — 5.2 litres
240 km — Ex 240 = 1248 litres
100
cost of the petrol = $0.85x 12.48

=3510.608 =$L0.61 Ans.

Let basic charge be x.
X+15% of x=$322
X+ E.\' =$322
100
115

—x=5§322
100
100

x=$322x 20 _¢280
4 ST

sales tax :EX$280=$42 Ans.
100

100 (20181 02)

{a)

(b)

(®)

Cecil bought a camera for $120.

After two years he sold it for $90.

Calculate the percentage loss. i
Some money is shared between Miriam and
Nina in the ratio 2 : 3.

What percentage of the total money shared

does Miriam recejve? [1
Given that g:5=5:6 and b:e=3:8 find
a:b:e []

Thinking Process

(a)
(b)

Express the loss as a percentage of the
original cosl,

Express mirlam's share as a percentage of
totatl ratio,
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Solution

$I20-$‘J(}x
5120

=£x 100=25% Ans.
120

(a) Percentage loss = 100

2

(b) Miriam share = %100
2+3

=-§-x 100=40% Ans.

) a:b:c

Henry changes $850 to curos for his holiday.
He spends €260 when he is on holiday.

He changes the rest of the money back to
dollars at the same exchange raic.

Calculate how much money in dollars he

receives.
Give your answer correct to the nearcst dollar,
3]
{(d) Anya has $3000 10 invest in a savings account for
3 years.

She can choose from these two accounts.

Account A

5:6
\ + N Yearl  1.1% interest
3:8 Year2  1.2% interest added to end of Year | total
’ Year3  1.4% interest added to end of Year 2 total

= a:b:c=15:18:48
=5:6:16 Ans,

1 0 1 (J2018:P1.(Q6)

A rectangle has length 64 mm and width 37 mm each
correct to the nearest millimetre.
{a) Write down the lower bound for the length.

(1
(b) Calculate the lower bound for the perimeter of
the reclanple. (1

Thinking Process

(a) To find the lower bound # subiract 0.5
{i.e. 1+2) from length 64.

(b) Apply, Perimater = 2 (/x w), # sublract 0.5 from
a7.

Solution

(a) Lower bound for the length = 64 - 0.5
=63.50 mm Ans.

(b) Lower bound for the perimeter
=2(Ixw)
= 2{63.50 + 36.50)
=2(100)=200 mm Ans.

102 peoiwrzon

(n) Each week Leah works 5 days and is paid a total
of $682.
Each day she works from 08 45 until 12 15 and
then from 13 15 until 17 30.
Caleulate Leah's hourly rate of pay. [2)

{b) Carlos buys a new bicycle.
After one year he sells it for $231,
He makes a loss of 16% on the price he paid.
Calculate the price Carlos paid for the bicycle.
[2]
{¢) The exchange rate between dollars ($) and euros
(€) is $1=€044 .

Account B

Fixed rate of compound intcrest
1.3% per year

She chooses the account that will give her more
money at the end of the 3 years.

Decide which account she chooses and find the
amount she will have in her account at the end of
3 years. [4]

Thinking Process

(a) Compute the payment for one day. Find the
total working hours in a day. # Write 1215 as
1175,

(b} ¥ B4% represent 3231, Find 100% of the
amount.

{c) To get $850 worth of euros & multiply $850 by
0.44, Subtract €260 from the result and converl
the remaining amount back into dollars.

{d) For Account A, calculate the total amount she
gets each year separately.

For Account B, apply formula of compound

n
interast, A= P(1+ L]
100

Solution

(2) Leah's pay for one day = SLSSHZ =5$136.40
Working hours:
1215=1175
1175-0845=0330
= 3.5 hours
Also, 1730-1315=0415
=425 hours

Total working hours in aday =3.5+4.25=7.75

$136.40
Lealy's hourly rate of pay = —
€ ourly rate af pay 775

=$17.60 Ans.
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(b) 100%-16% =84%
84% —— $23]

100% —— %xmwsz?s

Carlos paid $275 for the bicycle  Ans.

e} Si=€044
$850 = €0.44 x 850
=€374
Henry gets 374 euros.
Money spent on holiday = €260
Money left with Henry = €374 - €260 = €1 14
€044 — 31

I -
€14 — mx114—$259
Henry receives $259  Ans,

{4} Account A
Anya's investment after year |

= $3000+ (53000 x '_'.J =$3033
100

Anya's investment afer year 2

=$3033+ (53033 X ﬁ) =3$3069.4
100

Anya's investment afier year 3

=$3069.4 +($3069.4 x IIT‘:]J =3$3112.4

Account B
P=3000. n=3 r=13

"
Using, 4= P(I + L)
100

3
> A =3000[1+ﬁ) =3118.53
100

= Anya's investment afler 3 years = $3118.53

Account B will give more money after 3
years.  Ans.

103 N2I8PLO2)

(n} 200 grams of a spice cost 85 cents,
Find the cost, in dollars, of | kilogram of this

spice. (1
(b} You arc given that 60:x=3:2.
Find x. [l

Thinking Process

(a) # 200 grams represents $0.85. Find 1000 gram
worth of amount,

{b) Express the given rafio in fraction and solve for x,

Solution
(@ 1kg=1000 grams. 85 cents = $0.85
200 grams — $0.85

0.83
1000 grams —— 500 1000

={0.8525=584.25 Ans.

104 wzosr: o

(n}) Kamal eamed a 1otal of $32 500 in 2017.
He paid 9% of this amount into his pension,
He paid 22% tax on the remainder of his eamings.

Calculate the amount left afier paying his pension
and his tax. [3]

(b) Kamal invested $1200 in a savings nccount paying
1.8% per year compound interest,
He left the money in the account for 5 years,

Calculate the amount of money in the account at

the end of § years.

Give your answer correct 1o the nearest cent.

(3]

(¢) Kamal also invested some money in a different

savings account for 5 years.

This account paid 2.1% per year simple intcrest.

At the end of 5 years there was $828.75 in the

account,
Calculate the amount of money he invested in this
account. (31

(d) The exchange rate between dollars ($) and pounds
(£) is $1=1£0.72 .
The exchange rate between dollars and curos (€)
is $1 = €110,
Kamal has $275,
He changes part of the $275 into pounds and
reccives £79.20,
He changes the remaining dollars jnto curos,
Calculate the amount of money he receives in
curos,
131

Thinking Process

{a) Find 9% of $32500. Subtract it from $32500.
Calculate 22% of the remaining amount to find
lax. Subtract the tax from the remainder
amount to find the final amount left,

n
(b) Formula for compound interest, A=P[1+ﬁr)'6)
(c) P+ Sl = 828.75. Substitute the given values into
the equation and solve for principal amount P
{d) Divide £79.20 by 0.72 1o find £79.20 worth of
dallars. Subltract it from $275 and multiply remain-
Ing dollars by €1.10.
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Seolution
{2) Amount paid in pension = 9% of $32500
9
=100 x$32500 =$2925

Remaining amount = $32500 - $2925
=$29575

Amount of tax paid = 22%x $29575
22
700" £29575
= $6506.50

Amount left with Kamal = $29575 - $6506.50
=$23068.50 Ans.

(b) P=%$1200, r=18. n=35

A—P[I+—mo]
= .4=|200[|+ﬁ " - 1200(1.018)°
100

=1311.96
Amount of money in the account after
5years=5$1311.96 Ans.

(c) Principal amount + Interest
= Total amount in the account

= P+/[=882875

PRT _
Px2.1x5 _
= P+ 100 =$828.75
100P +10.5P _
100 =$828.75

= 110.5P =$828.75x100

_ $828.75%100 _
= P= T10.5 =$750

amount of money he invested =$750  Ans.

¥ £0.72=381

- 1 10] =
£79.20 = s( oL x79...0) =$110

Kamal changes $110 into pounds.
Dellars left with Kamal = $275-8110=$165

51=€1.10
$165 = € (1.10x165) = € 181.50

Kamatl receives 181.50 euros,  Ans.

105 wwisr20y

(a) Anna drives 45 km to work cach day.
One day she drives the first 25 km at an average
speed of 82 km/h.
She takes 36 minutes to drive the remaining
distance.

Calculate her average speed, in kmvh, for the whole |
journey. [3 |
(h) Anng’s journcy home is 47 km, correct to the |
nearcst kilometre,
One day her journcy home takes 65 minutes,
correct 1o the nearest 5 minutes. |
Calculate the upper bound of her average speed,
in km/, for the journey home. [3}
(c) ‘The probability that Anna arrives at work on time 1

. -]
or early on any given day is 3

Calculate the probability that she is late on both
Monday and Tuesday.
Give your answer os a fraction. [2}

Thinking Process
{a) Find the total time taken for the whole jourmnay.

total distance
Apply, - iy
pply, Average Speed T

{b} To find the upper bound of the average speed
& add 05 km (ie. 1+2} to 47 km. Subtract
25 minutes (i.e. 5+2) from 65 minutes.

{c) Find Pflate} x Pllate)

Solution ]

(a) For the first 25 km.

Time taken = _d_lstance = -22 hours
speed

Total time for the journey = £+ 30
82 60

=0.9049 hours

Avernge Speed = 1otal dls.tancc
total time

= 43 =49.73 km'h Ans.
0.9049

(b) Upper bound of average specd
__ upper bound for the distance
Jower bound for the time

47405
65-2.5
60

47.5% ﬂ =456 km/h Ans.
62.5

() P(Annaarrives on time) = %

P{Annais late) =1 —2: 1
8 8
P(Anna is late on Monday and Tuesday)
33

=—=—:l Ans,
B 8 064
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1

2

(1200711012
Evaluate

(@ 17, [
b 43, I
) (0.2) [1

Thinking Process

{b) Write 4 as 22
(¢) Make the power of -2 pasitive # write 0.2 as
a fraction.

Solution

@ I17°=1 Ans.

[

b 4 =(22)§=(2)5:32 Ans,

© (02y%= l%)*: = (l—:;)-): =(57=25 Ans.

(N2607:01. (17}

(@) Ttis given that p=4x10° and g=8x10°
Expressing your answers in standard form, find

W & 0
i Ya. [1)

{b) The numbers 225 and 540, written as the products
of their prime factors, are

225=3"x5%, S540=2"x3' x5,

(i) Write 2250 as the product of its prime factors,
(1]

(i) Find the smallest positive intcger value of » for
which 225n is 2 multiple of 540. [

Thinking Process

(a) (i) Divide 4 by 8 and 10° by 10° separately.
{b} (i) To find the smallest n # Find the LCM of 225
and 540.

Solution
@ () p£_4x10°
q 8xI0f

4_10°
BT

=05x10"=50x10" Ans
@ 7=

=(sx|o°)§

=(8)§x(106)%=2x]0: Ans

(B) () 2250=2x3x3Ix5x5x5

=2x3'%5 Ans

(i) 225=3"x5, 540=2"x3«x5
the LC.M. of 225 and 540 is:
2 x3 %5 =2700
2700
325
L 22 xsl st
3*x5°
=2x3=12

smallest positive inteper =

n=12 Aps

{2008 P10

By writing each number correct 10 1 significant figure,
estimate the value of

8.62x2.04°
0.285 (2]

Thinking Process
Round off each number 1o ocne significant figure and
simplify.

Solution
B.62x2.04° _9x2°
0.285 0.3
_9x4
T3
0]
=36x%= 120 Ans.
(I2008 P1 (O8)
Evaluate
{a) 9", (1
(b) 97, (1

3
{c) 92 (1
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6

Thinking Process

(a) Use &=1.
{b) Use a™ =ln.
a
(c) Rewrite 9 as 3%
Solution
(a 9°=1 Ans
= |
(b) 9'=—:=—' An
e 5
s S
© 97=(3*)=(3)'=27 Ans
(J2008/P1.Q18)

The Earth is 1.5 x 10° kilometres from the Sun,

(a) Mercury is 5.81 x 107 kilometres from the Sun,
How much ncarer is the Sun to Mercury than 1o
the Earth?

Give your answer in standard form. 2]

(b} A terametre is 10" metres.

Find the distance of the Earth from the Sun in
terametres. {2]

Thinking Process

(a) Understand that you need to subtract the Marcury-
Sun distance from the Earth-Sun distance.

{b) divide the distance by 10" # change the distance
into metres.

Solution
(a) Earth-Sun distance — Mercury-Sun distance
=1.5%10° -5.81x107
=15x10" -5.81x107
=(15-581)x107 =9.19x 10
Sunis 9.19x 107 km nearer to Mercury
than to Earth.  Ans.
(b) Earth-Sun distance = 1.5x 10* Kilometres
=1.5% 10" metres

1.5x 10"
l0|2

=15x10'"'x 107"

=1.5x107"
=0.15 terametres Ans

+ distance in terametres =

(N2008/P1:Q7)

1t is given that m=2.1x107 and n=3x10".
Expressing your answers in standard form, find
(m) m=n, 1]

&) nam (4]

Thinking Process

{(a) & Express m as a fraction of n.
{b) Substitute the values of m and n. Express your
answer In standard form.

Solution

i

=

(8 m+n=

(b) w+ms= (3x I()")2 +(2.1x107)
=(9x10*)+(2.1x107)
=107(90+2.1)
=92.1x107
=921x10° Ans.

2009, P1OK)

{2} Convert 0.8 kilometres into millimetres. [

(b) Evaluate (6.3 x 10¢)+(9 % 10%, giving your answer
in standard form. [2]

Thinking Process
(a} & Recall, 1 km = 1000 000 mm
{b) To {ind {ax10™)+(bx10") In standard form

ax10™ a - a
& use rea =[—5)x10’" "and exprass - in

standard form to reach the final expression.
Solution

(a} 0.8 kilometres = 0.8x 1000000
= 800000 millimetres. Ans.

(b) (6.3%10%)+(9x10%)

_6.3x10°
9x10°
=&x10t

=0.7x10°=7.0%10"° Ans.
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— Thinking Process
Tom egtimated the population of ﬁw? countries in 2020. {a) # evaluate S firgl,
The table below shows these cstimates. {(b) # express 9 as base of 3.

Country, Population .
3/ b Solution
Australia 2.35xi107
- . @® 9'49°
Brazil 1.95%10 =9+1=10 Ans.
China 1.4x10° . ;
.| N[V ]
Japan 1.36x10 (b) (9) -[(3) }
United Kingdom 6.9x107
= Ans

(8} Which country did he estimate would have a popu-

lation about 20 times that of the United Kingdom?

] 10 w2000 02 ©3)

(b} How many more people did he estimate would be
in Japan than in Australia?

The mass and diameter of the planets in the inner solar
system are shown in the table.

Give your answer in Standard form. 2] =t
Planet Mass (kg) | Diameter (km) |
Thinking Process Mercury 3.30x 0% 4880
{a) # Multiply 20 by 6.9 x107 and look for the cauntry Venus: 4.87x10% 12100
that has population nearest 1o your answer, 4 9
(b) Sublract the population of Australia from that of _— S97x10 [2800
Japan, Mars 6.42x10% 6790
Solution
; (a) List the plancts in order of mass, starting with the
(@) 20x(6.9x10") lowest, (t]
=138x10’ (b} Find the radius, in kilometres, of Mars, giving your
=138x10° answer correct 1o 1 significant figure, [n

=1.4x10° je. China
China would have a population of about 20
times to that of the United kingdom. Ans.
() (1.36x10°)-(2.35x107)

=107(1.36x 10-2.35)

=107(13.6~2.35)

=11.25x10’

=1.125x 10°

1125 % 10° more people would be in Japan
than in Australia, Ans,

L2010°p1.04)

Evaluate

(@) 9 4+9° i1
1

® (3f. 11

(c) Giving your answer in standard form, find the total
mass, in kilograms, of Venus and Mars.

i
(d) [The velume of n sphere is -;-rrr"|

Giving youranswer in standard form, find the volume,
in cubic kilometres, of the Earth. 2]

Thinking Process

{b) Radius = 2 x diameter.
{d) Use the given formula to find the volume of earth

in km?3.
Solution
(2) Mercury, Mars, Venus, Earth,  Ans.
(b} Radius of Mars = @

=3395=3000 km (tsf) Ans.

(c) Total mass of Venus and Mars
=4.87x10™ + 642 x 10
=5.51x10% kg Ans.
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12800 ]’
2

(d) Volume of carth= % X x(

= %x 7 % (6400)°

=1.09821x10"
=1.10x 10" km® Ans.

11 oorioiy

(@) Evaluate 5"-57" m
(b Simplify (5x°) . [
I
N - 16 2
(c) Simplify (F) ; m

Thinking Process

(a) First evaluate 5° and 57! separalely.
{c) Rewrite 16 as base of 4 and simplify.

Solution
(@ 5°-5"

(b} (5.\")

16 }2
Y (:,-—ﬁ]

12 201101013
() The mass of one grain of rice is 0.000 02 kg.
Write 0.00002 in standard form. [

(b) The table shows the amount of rice grown in some
countries in 2002,

| Ghina || Brozill | india. ||:Vietam

"Amount (tonnes)| 1.2 x 10°| 7.6 x 10°| 8.0 107| 2.1 x 1¢/

{i} Write these amounts in order, smallest first. [1]

(i) Culculate the difference in the amount of rice grown
in Brazil and Vietnam.
Give your answer in standard form. I

Thinking Process
(a) # Recall that standard form is Ax10", where

15A4<10,
{b) () To write the amounts in ascending order,
# Compare the powers of it
(#) Subtract Brazil amount from Vietnam amount
and express the answer in standard form.

13 (oirprozn

Solution
(@) 0.00002=2x10" Ans.

(b} (i) The amounts from smallest to largest are,
7.6x105, 2.ixi07, 8.0x107. 1.2x10°

(i) 2.1x107 =7.6x10°
=(2.1x10-7.6)x10°
={21-7.6)x10°
=13.4%10°
=1.34x 107 tonnes  Ans,

{2) Evaluate (%): [l
(b) Evaluate 643, 1
1
(©) Simplify ["-‘;-"q)'. 21
xy

Thinking Process

aY™ (bY b"
(a) # Apply (-E] -[;] o
(b) # Rewrite 64 as 4%
(c} # Apply (a"’)n=a"’""

Solution

(@ (%) =(%)2=-I6 Ans,

X
% i 4
il = "'1 222 Ans
po T X
x :
14 po1rioy)
(n) Express the number 0.000 042 in standard form.
(1
(b) Calculate (7x107)x (3% 10%). giving your
answer in standard form. [

(PRI D S e
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Thinking Process

(a)} Standard form is In the form Ax10" where

1£A<10
(b) Round off each number to 1 sig.fig.

Solution
(®) 0.000042=4.2x10"" Ans,
(by (7x10")x(3x10%)
=T=3x10°
=21x10°
=2,1x10" Ans.

15 wzoi00107)

(2) Evaluate 4° -4,
(b) Simplify (2x*).

(1
(1

Thinking Process

{&) & Write 4 g5 —4-1? Evaluate.

Solution

=l--l—=—5 Ans.

Y

& @y

=2x°=8x" Ans,

16 w2012 Q18

(a) Find the value of
M iz,
i) ¥=27.

{b) Write the following numbers in order of size,
starting with the smallest.

2) 32 40 5-1

3
{c) Evaluate 162.

(]
(]

n
0]

Thinking Process

(a) () & Find the square root of 121.
(i) Find the cube root of -27.

(b) # Write the numbers in ordinary form first
cbserve the order.

(c}) # Rewrte 16 as 42

o

Solution
@ M Ji2l
=11 =11 Ans.
) ¥=27
1
=(-=27)}

=((-3)° %=-3 Ans.
(¢-37)

mn 2 3F P 5
1

5
starting with the smallest,

51 4% 22 3 A

=§ g

.
={4")?
=(4) = 64 Ans.

1 7 (S2012/81.020)

The table below shows the populations of some
countries in 2010.

- Country Papulation
Indonesia 24x10*
Mexico
Russin 140t
Senegal Lax 107
South Korea 48107

(a) The population of Mexico was 111 210 000.
In the table above, complete the row for

Mexico.
Give your answer in standard form, correct to
two significant figures, ]

(b) Complete the following sentences.

The population of Russia is ten times the
population of ...

The population of ......ocmeermmerrecorsrnns is one
fifkh of the population of Indonesia. 2]
(¢) Calculate the difference in population between
South Korea and Scncgal.
Give your answer in standard form. [

Thinking Process

{a) # Express the value in standard form.

{b) Divide Russia's population by 10 and Indo-nesia's
population by 5. Now look for the countries that have
population nearest to your answars.

{c) # Subtract by taking out common factor 107,
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Solution

(a) Population of Mexico =111210000
=1.1x10® (2s.f) Ans.
(b) The population of Russia is ten times the
population of ....... Sencgal .

The population of ...South Korea s one fifih
of the population of Indonesia.

(€ 4.8x10"-14x10’
={4.8-1.43x10
=34x10" Ans.

18 oz oy

(3) Find the value of @ when 3% +3' =3 i
(b) Find the value of & when 8 =2, £}

Thinking Process

(a) # Compare the powers of 3.
(b} # Express 8 as 2%,

Solution
(@ 3F+3'=3
3 =3x3
a=2+4
=06 Ans.
by 8=2
" =
=1

b= Ans.

G|

19 waizevot7

(a) Write the number 0.040 589 correct to 3
significant figurcs. m

(b) Giving your answer in standard form, evalunte
6x107" +8x107%, m
(c) Estimate, correct to the nearest whole number,

the value of J9_7 =335,

Show clearly the approximate values you use.

(1

Thinking Process

{a) Found off the number to threa significant figures,

(b} Add by taking out common factor 10*. Express the
final answer in standard form. i.e, Ax 10" whera

15sA510.
{c) Round off 97 and 35 to the nearest squara number.

Solution

(@) 0.040589:=0.0406 Ans.

b 6x10™ + 8x107°
=107 (6+8x10"")
=106 +0.8)
=6.8x10"" Ans.

© 97 -35 =100 -36

=10-6
=4 Ans.
20 (1201391 Q16)
{2) Evaluate 472 (11
. 1

9g° \2

(b) Simplify [,l] 2l
X _)"

Thinking Process

(a) # Use a“"=i,,
a

Solution

@ 4=

Ans.

21 vaoizrrom

The table shows information about the annual coffee
production of some countries in 2010,

Country |+ Number of.bags per, year
Brazil

Vietnam 1.85 = 10/
Colombia 9.2 = 108
Indonesia 8.5 = 10°

{a) In 2010, Brazil produced 48 million bags of coflee.
Complete the table with the coffee production for
Brazil, using standard form. 3]

[~ = §

AN el  Mathamotice S Taniaall.
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(b) How many more bags of coffee were produced
in Victnam than in Colembia? [21
(c) The mass of a bag of coffec is 60 kg.
Work out the number of kilograms of coffee
produced in Indonesia.
Give your answer in standard form. 1

Thinking Process

(a) Write 48 million in standard form.
{b) # Subtract the number of bags of colfee of Visinam
trom that of Colombia,

(e} # Muliply 60 by 8.5 x10° Re-express the
answer in standard form.

Solution

() 48 million
= 48000000
=48x10" Ans,

(b} 1.85x107 =9.2x10°
=10%(18.5-9.2)
=93x10° Ans,

{c} 60x(8.5x%10%)
=510x10*
=51x108

Number of kilograms of coflee produced in
Indonesia =5.1x10*  Ans.

22 (N2013:P1,07)

(a) Writc the number 35000000 in standard form.

L]
(b) Giving your answer in standard form, evaluate
4.2x107"
—_ |
Ixle! (]

Thinking Process
(a} # Standard form = Ax10".

ax10™ (a i a .
(b) Use T =(F}<10"'"and express 5 in

standard form to reach the final expression.
Solution
(a) 35000000

=3.5x10"  Ans.
by 42x107

Ix10?

_42, 107

BT

=14x10™ Aps.

23 wvarirrony

(a) Evaluate (g) i
1
(b) Simplify [%) I
Lol 2y
{c) Simplify Pt 1

Thinking Process

@ (8] -(8)"
(b) Rewrite 9 as 22,
Solution

3 t}
© 2
6xp~
3-1 ~
=2 o =2 Ans.
3y 3y
24 pz010r105
{(a) Express 0.000 0852 in standard form. [

(b) Calculate (3x10°%)+(6x 107%), giving your
answer in standard form. i

Thinking Process

{a) # Recall that standard form is Ax10", where
12A=<10,

(b} # To find (2x10™)+(bx10"} in standard form
# use Z:—:(;;-: (g]ﬂo"""and express %
in standard form 1o reach the final expression.
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Solution
(@) 0.0000852=8.52x10"" Ans.

) (3x10°}+(6x107)

_3x10
6x10°

3 105

=05x10’
=50x10° Ans.

25 01401019
(a) Evaluate

M 216, 1|
i

iy 162 -16° )]

(o) Simplify (132‘; :4] . 21

Thinking Process

{a) {i} # Express 216 as 6°
(i) # Rewrite 16 as base of 4 and simplify.

{b} Apply rules of indices: -2—:::&'"'", a" =al“
Solution
@ @ 216

=(2I6)%

=(6xb6x 6)!T

1
=(6')Y=6 Ans.

Va|—

(i) 167 -16°

1
=(4*)* -1
=4-1=3 Ans.

3% Y
b
& (Izab‘)

()

1y’ 6
=(4_b_] T
a a-

26 201401012

(a) Write the number 0.000567 in standard form.
[£]]
(b) Gving your answer in standard form, evaluate

3x107!
5x10° 21

Thinking Process

{a) # Rscall that standard form is Ax107, whera
15 A<10.

Solution
{n) 0.000567=5.67x10" Ans,

-5
b) 3x10
( 5x 10°

L. %)( IO—}-G

=0.6x107"
=6.0x107""  Ans,

27 powaproin
(a) Simplify p*(p'-3p7) [2]
L
(b) Simplify (27x")3. 2]

Thinking Process

(a) # Apply rules of indices: a™xa" = a
(b} ¥ Express 27 as base of 3.
Solution

@ A -3p7)
243 142

=p =3y
=p'-3 Ans.

M+f

L

by (27x°)
1
=[33(.\'Z)’] 3

=[G+ )’]% =35 Ans.

28 wziseng
{a) Write 0.000 005 21 in standard form. n
{b) Giving your answer in standard form, evaluate
(6x107)x (5% 107%). (1

Thinking Process

(a) # Recall that standard form Is A=10", whera
12A<10

(b) # Use (a=10™)x{bx10")=abx10™*", and fur-
ther express ab in standard form to reach the final
expression.

Solution
(@) 0.00000521=52E=10" Ans

e
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(B  (6x107)x(5x107) Solution
- 7-3
'6“5“:° (@ 0.0000045=4.5x10° Ans.
=30x105 ® O pxq
=3.0x10" Ans, = (6x10%)x (4x 107)
=0 & 7
29 (1201 5:P1(16) =6xd4x10°% 10
=24x 10"
(a) Evaluate 3
. =24x10"  Ans.
i 2°+2, [ .
, (i) p-q
o (132 =6x10* —4x10’
i (5. [t 7
. =107 (6x10-4)
(b) Simplify (4x°)7. (11 =107(60-4)
=56x10"

Thinking Process

= 8
(a8) (I} To find the value & first evaluate 2° and 2° mSGKI0 Ans.

separalely.
a\" & 31 wrsieroiy
w 2 apply (2] -2 :
3
() 7 Apply &= @ Evaluate (5) ' .
Y=l
Solution (b) Evalunte (%) . 1]
@ O 2°+2 (¢) Simplify (9x). (1
=1+8=9 Aps. o
L Thinking Process
(i) (1)3 1 (1Y
{t) & apply a'"=-7-(—]
el d \ &
= L
9: () Apply (a™)"=a™"
L) S | o
=— -3 A Solution
(3°)2 .
3
(b) (4x°)3 (a) (-2—) =| Ans.
1 1
= — = Ans, =l
GeF 168 (b) (%) =% Ans.
30(N2m:w el (© (9x%)?
(3) Express the number 0.0000045 in standard =97y
form. (1] =81x* Ans.
® p=6x10" g=4x107
Expressing each answer in stondard form, find 32 w0610ty
0 pxaq, (1 R "
(i p-q. M S'mphsfy,
(a) ls",h. (i
Thinking Process ry
L
(a) Recall that standard form Is Ax 107, where b) [k 1]
1<A<10 v )

(b) (i) Multiply 6 by 4 and 10* by 107 separately. = ———

(i) Take out common factor 10°. Express the final
answer in standard form.
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Thinking Process

{a) Apply rules of indices:

a" ' a
ay" (Y b™
{b) # Apply [3) —[;] —;‘,;;'
Solution
5xy
a [l PN
o 15x°y°
e
= 3
4
=$ Ans
-l
® (:h_] :
i

—__V ¥y
Toonl X LS
2y 2
33 (42016:1'1:Q22)

The table shows the populations, correct to 2 significant
figures, of some African countries in 2014.

Thinking Process

(a) & Recall that standard form is A=10", where

1=A<10

{b) Divide the population of Chad by the population of
Namibia

{c) # Round off population and area of Sudan to one
significant figure and divide.

Solution

{(2) Population of Nigetia = 177 156 000
=1.8x10° (25N Ans.

Country . |{Population)
Nigeria !

Sudan 3.6= 107

Chad L= 10
Namibia 22x 10°

1L1x10’°
by —RIT
& 2.2x10°
_l1 1o
37" [o¢
o ) Ly
=5 10=5
‘The population of Chad was § times the
population of Namibia. Ans.
3.6x107
c ——
© 1.86x10°
o 4x10
2x10°
=2x10=20
population density of Sudan
=20 people/km®  Ans.
34 wieron
(a) Write the number 513 000 in standard form.
I
(b) Expressing your answer in standard form,
evaluate (4% 10°%)x (6x10™), [21

{(a) In 2014, the population of Nigeria was
177 156 000.
Complete the teble with the population of
Nigeria using standard form, correct to 2 significant

Thinking Process

{a) Standard form is writlen in the form Ax10"
where A is the number between 1 and 10.

{b) # Multiply 4 by 6 and 10-* by 10~
separalely. Re-express the answer in

standard form.

Solution

figures. [2]
{b} Complete the following.

The population of Chad was ............... times the

population of Namibia. 1)}

(¢} The population density of a country is
measured as the number of people per square
kilometre.

It can be found by dividing the population of the
country by its area in km

The area of Suden is 1.86 x 10¢ square kilometres.
Estimate the population density of Sudan.

Give your answer correct to | significant figure.

21

(a)
(b)

513000=5.13x10°  Ans.

(4x107%)x (6x107)
={dx6)x (107 x107%)
=24x107
=24x10x107%=24%x107*

Ans.

PP PSR P
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35 vaoierriois

Thinking Process

te 33+ 374+ 3",
(&) Eysiiaie 3% + 318 i (a) Recall that standard form Is in the form A« 10"
472 wherg 1€A<10.
(b) Evaluate (3) . ( (6) () Mulliply 5 by 9 and 10° by 10-* separately.
I .
© Simplity (165°)3. ) Solution
(a) 360 million = 360 000 000
Thinking Process =3.6x10° Ans.
(b} # Use (g)'"=(%)". (b) () pxq=(5x10"}x{9x10°'%)
(¢) # Express 16 as 42 =(5x9)x(10°x10™")
5 = =7
Solution =45x10
. =4.5x10" Ans,
(8) ¥+343°
=9+3+1=13 Ans. (i) g =ox107
= = 32 x{1 0-! )2
o {4 -
3 =x3x10" Aps.
f3)i9.
_(4) Big Ane 38 w201 g20)
L
€} (6y°): N=2x10°
L (z) Giving your answers in standard form, find the value
= (4:"1(')2 of
2l gl (i) N=700. 1
=4 2 yﬁ T=4p’ Ans. o) -
(ii) v [2]
36 wa017er01y (b) Find the smallest positive integer A, given that MN
- is a cube number. [t
a’=35 )
(® Finda™. [ Thinking Process
(b) Finda™, ] (a) # Recall that standard form is A=10", where
g 1£A<10
Thinking Process {b) # Look for a number such that the cube root of
MN is a whole numbar,
(a) Take square on both sides. Sol 7
. oitiiion
Solution
(@ () Nx700
(@) a'=5

e m B =(2x10%)% 700
a*=5 = a**=25 Ans.

=(2x10%x(7x10%)
&)  a*=5 =14x10'" = 1.4x10"  Ans,
_ - o 1 1 l
@y'=(5" = a"== Ans. i —=———
3 LD No2x10°
=05x10*®
3 7 N2 7P QL)

=5x10" Ans.

{a) Write the number 360 million in standard form.

n (b) N=2x10° Note that,
= 5
(b) p=5x|09 q=9x10-lb M’N={ZXIOH)X5 1\1‘1\’—(2:‘:!03)(509
. =10x10" =1
Expressing each answer in standard form, find s M=5 Ans. N

i pxq. ()
i Vo [
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39 wvzoizer09 Solution
p=8x|0-& q=2x|0ll (a) 9|+90
Evaluate the following, giving your answers in standard =9+1=10 Ans.
form.
(a) pxq [1] (b) 4" = 2u-l
by p+gq in = (@ =2
) Yp (1 = 2n=n-|

= n=-1 Ans.
Thinking Process
(a) Use pxqg=(ax10™)x{bx10")=ab=10™" and

further express ab in standard form to reach
the final expression.

ax10™ 3
(b) Tofind p+q & use b:m" =[%]x1o"'"

and express % in standard form.

{c) Tofind ¥p 7 express Bx10°® as (2x10°%)°.

Solution
(@) pxq
=(Bx107%)x (2x10")
=8x2x10*
=16x10°
=1.6x%10° Ans.
® prq=£
q
_8:-:]0'6
T 2x10M
SXE
210"
=4x10-6-li

=4x10™"7  Ans.

© ¥
=Yex107

1
=(8x107*)3

=((zx|0*=)’)%

=2x10"? Ans.
40 wzo1800021)
(2} Evaluate 9*+9° 1)
(b} Find n, where 4" =2"", [2)

Thinking Process
(b) Express 4 as base of 2.
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}'/
8/1 A/
/R
0 &
C

In the diagram, 4 is the point (6, 3) and C is the
point (-8,—-4)..
The equation of 48 is y=3and the equation of CB is

y=x+4,
(1) Find the coordinates of 5. [
(b) Theunshadedregion R inside triangle 4 8C is defined
by three inequalities.
Onc of these is y<x+4.

Write down the other two inequalities. [2]

Thinking Process

(a) To find the coordinates of B # find the point of
inlersection of the lines A8 and CB.

{b) Locate the given inequality first and then write the
equations of the other two.
Convert the equations into inequalities.

Solution
(®) Equation of AB: y=3 eveeeens(i})

equationof CB: p=x+d covvenns (ii)
substituting (i) into {ji):

3=x+4

x=~]

also. from eq. (i). =3

coordinates of # are (-1, 3) Ans.

2

(b} EquationofdB: y=3 - (i
For line 4C. we have points  A(6. 3) and
Ci~8.-4)
gradient of AC = %:% = __—E’ = %
y-intercept of AC =0
cquation of AC is: y =-5—x
the required inequalities are:

y<3 and y:»%x Ans,

(N2007 1 OR)

The shaded region inside the triangle 4BC is defined
by three inequalities.

Yi
6 2l

el

One of these is x+y< 5%.

(8) Write down the other two inequalities, [2]
(b) How many points, with integer coordinates, lic in
the shaded region? H]

Thinking Process

(a) Convert the equations into inequalities # Locate
the given inequality first and then wrile the equations
of the other two.

(b} Look for integer coordinates that lie inside the
shaded regicn.

Solution
(a) Consider twe points (0, 0) and (2, 4) on the
line AC
gradient = if-g =32

y-intercepl ¢=10

equation of the line AC is: p=2x
and equation of'the line A8 is: y=1

the required inequalities are:

y<2x and y=1 Ans
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{b} Points with integer coordinates = 3 Ans

"I'h'e.three pmnts are [2 2). (3, 2) and (2. 3).
The lnteger ooordmates that lie.on: ihe dmted

the mspcctwe mcqunlmes

(2008 P1-Q16)

The diagram below shows the line 2y =4 - 3x.
On this diagram,

=3 2. -1 0 x
(TR |

22123
(@ deaw the line y=sx-2, (]

2
(b) shade and label the region, R, defined by the
following inequalities.

0 3 l
x20 2y<4-3x _)251‘—2 [2]

Thinking Process

{b} By considering the inequalities signs shade the
required ragion.

Solution
(a) & (b)

Seqfeitiiiniiial o
AV |
ES
w
o
¥

s e el e =

2y=4-3x
|

4

(N2608 1*1.Q22)

The equation of a line £ is x + 2y = —I.

(a) Write down the gradient of the line £, i
(b) Find the equation of the line parallel to £ that passes
through the point (0, 5). 121

(c) The diagram in the answer spacc shows the linc £

and the line y = 2x + 1.

On this diagram,

() draw the line y =<2,

{ii) shade and label the region, R, defined by the
three inequalities
ye-2 x+2ys-=I|

Yi
1 l
y=2x+1

yeldx+l,

a
o

2

T
J

4 12l

Thinking Process

(a) Re-arrange the equation in the jorm ¥y =mx+cC.

(b} Equation of straight: y=mx+c.

(c) (i) Shade the region by considering the signs of
each ineguality.

Solution
(a) x+2y=-=
2y==x=]
aolyl
At Ay
gradient——% Ans.

{b} Asthe line is parallel 1o £.
equation is: y = —%:r +¢

at paint {0, 5).
5:—%(U)+c = c=5

equation of line: = —%.\‘ +5 Ans.
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(©) ()& (ii)
Y

A
N |

a
B

2

1

W
N\

W\
=
ATy,

\
\
W\

-1

N\
N\

(L)

w

(S2000:P1 Q17h)

(b) Given that y is an integer and -3 <2y -6 <4, list
the possible values of y. [2]

Thinking Process
(b) Add 6 1o all sides of inequalities, then divide by 2.

Solution
(b -3<2y-6<4
6-3<2y<d+6
J<2y<lo
L5<y<5s
y=2.3.4 Ans

LI2010°1'2:04)

 I—

|
4 5 6 7 x
Theshaded region, R, contained inside the dotted boundary
lines, is defined by three incqualities.
(z) One of these inequalities is x> 2,
Write down the other two inequalitics. [3]

(b} The points (c, ), where ¢ and d are intcgers, lic
in the shaded region R.

Find
(i} the maximum value of c+d, )]
(i) the value of d given thal 4= 3c. [1]

Thinking Process

(b) () Consider the grealest inleger values of ¢ and
d that lie in the region R.
(i) Look for the point inside region R that
salisfies the given equation.

Solution WY TEACHER'SICOMMENTS
(8) Equation of one line: y=12

For second line, taking two points (1. 2)
and (2, 4),

Gradient=——=12
Yeintercept
equation is:  y=2x
Required inequalities are:
y=2x, and y<12 Ans,
(b () Maximum valueof e+ =5+11
=16 Ans.

Note that the region R is inside three dotted lines.
Therefore the  points  that lie on the boundary lines
afi R are not considered as: they do' not satisfy the
respective inequalities:

(i) The point (3, 9) in the region R satisfies the
given equation & =3¢

d=9 Ans

(N2010°PL20)

The three lines 3x=7, 2y=5 and 4x+4p=135
intersect 10 form the triangle ABC, as shown in the
diagram.

The region inside the triangle ABC is defined by three
inequalitics.

One of these is 2y > 5,

¥
10

8 A
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(2) Write down the other two inequalities. [2]
(b) Find the point, with integer coordinaies, that
lies inside the triangle ABC and is closest to B.

(1]

Thinking Process

{a) # First identify the equations of the two lines and
then convert them into inequalities.

{b) Look for the integer point inside trangle ABC that
satisfies the given information.

Solution

(8) LineAB: 2y=5
Line AC: 3x=7
Line BC: 4x+4y=35
Required inequalities are:
3x>7. and 4x+4y<35 Ans.
{(b) From graph, the integer point inside A4BC and
closestto B is (5. 3). Ans.

8 wwirrroy

(a) Solve 5y-3>3y+12. m
(b) Write down all the integers that satisfy the
inequality —6<3x<6. (1]

Thinking Process

(8) # Arrange the inequality such that y is on one side
of the inequality.

{b} Simplify the inequality and list the integers that lie
within the given range,

Solution
(@ Sy-3>3y+l12
Sy-3y>3+12
2p>15
15
y>5 or y>75 Ans
(b) -6<3x<6
-2gx<2
x=-2, -L 0.1 Ans.

9

(12011PL(Y)

The shaded region on the diagram is represented by
three inequalities.

One of these is y23x-2.

Write down the other two inequalities.

12}

Thinking Process

Locate the given Inequality first and then write the
equations of the other two.

Solution
Equation of one lineis, y=3

For second line taking two points (0. 0) and (2, -4}

gradient = -24__0 =2

yrintercept =0

equation is:  y=-2x
required inequalities are.
v=l3 and yz-2x Ans

10 20100008

(1

(b) Find the smallest integer # such that 3a>-17.

[

(@) Solve the inequality 2(4-x)<x=10.

Thinking Process

{a) Arrange the inequality such that unknowns are all
on one side of the inequality.

{b) Solve the ineguality and find the integer which is
smallest in the range formed.
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Solution
(@ 2(d4-x)<x-10
8-2x<x-10
“2x-x<-10-8
=3x<~I18
3x>18
x>6 Ans.

) 3n>-17
n> -131
n>=5667

smallest value of n=-5 Ans.

11 2011010025

A

|} o S —_—

0 2 4 6 8 10 12 14
The diagram shows the graphs of

=124
.r+y-|22.

e
ry=3 and

=2,
These graphs intersect to form triangle ABC.
The region inside triangle ABC is defined by three
incqualitics.
One of these is y>%.
(8) Write down the other two inequalities. [2]
(b) P={{x, p}:x and y are integers, (x, ») lies
inside triangle ABC)
Q={(7, y}: y is an integer)
(i) Find the member of the set P that is
closest to the point C. 1]
(ii} Find n(PnQ). 1

Thinking Process

(a) Match the correct equation 1o each line. Convert
the equations Into inequalities.
{b) () Lock for the integer coordinate inside tiangle
ABC and closest 1o point C.

i} To find nP~Q) & List the common coordi-
nates of sets P and Q inside the triangle ABC.

Solution
@ x>2 and .r+_v<l2-12- Ans.
(b) () (9,3) Ans.
(i) PAQ={(7. 2). (7. 3). (7. 4). (7. 5))
nPAQ)=4 Ans.

12 2012007

{(z) Solve %352. [1]
{b) Write down all the integers that satisfy this
inequality.
—Is4p+3<ll [l

Thinking Process

{a) # Arrange the Inequality such that x is on one side
an the inequality.
(b} # Uist the integers that fie within the inequality.

Solution

® 5-;—252

X+2<6
x24 Ans.

(b) -lsdy+3<l1l
-l-354y<l11-3
-454y <8 -
-l=sy<2

y==L 01 Ans

Alternativély,

=l<4y+3  or 4y+3<il
dyz-1-3 4y <8
yz=I1 ye<2

= | | i s
y==1.0, 1 Ans.
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1 3 (420120201}

6 =T g

[=]
—
[[*]
[ [
ES
w

The diagram shows a shaded region R.

(2) Write down the name of the shaded polygon. {n

(b) Three of the inequalities that define the region R
are x20. y20 and ysx+2,
Write down the other two inequalities that define
this region. 2]

{c) On the diagram draw the lin¢ that is parallel to
y=x+2 and passes through the point (5, 0).

(1]
(d) Find the gradient of the line that is perpendicu-
lar to p=x+ 2. 1]

Thinking Process
{a) & Note thal the shaded polygon has five sides.

{b) First locate the given three inequalities and then
write down the equations of the other two.
Convert the equations into inequallties.

(d) Note that the given line has gradient +1.
Solution

(a) Pentngon. Ans.

{(by Equationofone line: x=35

For second line, taking twa points (6, 0)

ond (3. 3},

grudient = 3-0 =-]
3-6

y-intercept = 6

equationis: y=-x+6
required inequalities are:
x<5 and ys-x+6 Ans

.

0 12

1
+a
uh
[=,1
iy
(-

(d) Gradient=-1 Ans.

14 paoizeveam

The diagram shows 10 paints, with coordinates h k)
where h and k are integers.

yi

[ f— Y
44 , T

3 g e

=

(=
[ 2]
-9
=

@) Tor these 10 points find
(i) the maximum value of k- h, m
(i) the value of 4 for the point that lies on the

linc y=%:r. 1
(b) The coordinates of the 10 points satisfy the
inequalities
hza. kzb, h+ksc.
Write down the values of a, b and ¢. 2

Thinking Process
{a) (i) 4 Look for tha coordinate that gives grealest
value of k- h.
{i) Draw y = -;-x on the grid and write down the

ycoordinata of the peint that lles on the line.

{b) To find a and b # consider the smallast values

of h and k respectively. To find ¢ find the greatest
value of A+ k.
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Solution with B
(@ () Maximum value of % ~h=5-1
=4 Ans.

(i) k=2 Ans.

(b) a=1 Ans.
6=2 Ans,
c=0 Ans,

Fot a. note that the least value of x-coordinate isil.
For b. note thut the least value of y-coordinate.is 2.

For c. note that the greatest.value of /s -+ &'is 6.

15 20130105

The diagram shows the regions 4 to /,

x

0 2 "3 14

w

Give the letter of the region defined by each set of
inequalities,

(@ x>0, y>0. y<! and y<d-2x [1]

& y>1, y<x—2 and ye<s-x [t]

Thinking Process

First match the correct equalion o each line, then
Identify the region by considering the signs of each
inequality.

Solution

(@) F Ans.

(b) E Ans.

1 6 S2013/P2.03 ab)

(@) Solve 3{x-5)=5v-7, 2]
4y~3
2

() (i) Solve 7. 2]

(ii) State the integers that salisfy both
4y-3
2

£7 and y>2. [

Thinking Process

(a) # Expand and simplify for x.
{b) (i) Use the answer of (b) (I} and list the
integers that iie within the wo inequalities,

Solution

(@ Ix-5)=5x-7
3x—15=5x-7
Ix-5x==7+1|5

~2r=§
x==4 Ans,

) @) “J'2'3 <7

dy-3<14
dp=17

17
' —
2t

¥<4.25 Ans.

4y-3
2

From (b) (i).

(i) s7 and y>2,

4y -3

ST = ys5425

integers that satisty both inequalities
are: 3.4 Ans,

17 wavt3 vt 010y

Find one value of x that satisfies both x> 4 and
17-4x>2-x, 2]

Thinking Process

Solve the given Inequality and then write one value of
X that lie within the two inequalities,

Solution

17-4x>2-x
—dx+x>2-17
~3x=~15
3x<I15
x<§

one value of x that satisfies x> 4 and x<5
is 4.5 Ans,

The answer can be any number between 4
and 5.
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1 8 (N2013°14:Q13)

’
ol e e i o —— -
7

4

The diagram shows the three fines x=1.y=1 and

x+y=4 and the seven points 0, A B C D,E and

E

(1) Which of thesc seven points lic in the region
defined by x+y>4? m

(&) Which one of these seven points Jies in the
region defined by x<l y>1 and x+v<4? [1]

(¢} Given that O is {0, 0) and C is (4, 2), find the
inequality that defines the region below the line
that passes through O and C. m

Thinking Process
{a) & {b} # Look for the points that satisfy the given
conditions. .

{c) First find the equation of the line OC, than change
the equation into required Inequality.

Solution

{a) B, C, D. Ans.

(t) E Ans.

(c) Gradient of OC=2__-2=1
4-0" 2

y-intercept of OC =0

equationof OC: y= —Izrx

required inequality is: y-:—lz-x Ans.

19 w20r41.03)
S 3 7
it is given that F<n<yg
(a) Write down a decimal value of » that satisfies
this inequality. 1

(b) Write down a fractional value of n that satisfies
this inequality. i

Topic 3 inequalities © Page 8

Thinking Process ]
(a) Tofind a decimal value of n # Exprass the fractions

as decimals.
(b) # You may change your answer 1o part {a) into
a fraction.
Solution  with 7o/ COMMENTS
3 7
(ﬂ) E <n< E
= 0.75<n<0.875
n=080 Ans.

b)) n :% Ans.

[(a) Any answer !utweenﬂl?S and 0.875 is ] 1
Vi acceptable. | |
i (b) Write any fraction within, the given range, ‘
| 5613 .
| such as 5 716 elc.. —_] i

20 v2oirr 013

YA
s-..-_..

() Find the gradient of the linc L. i1
(b) The shaded region on the dingram is defined by
three inequalities.
One of these is ¥+y=4.
Write down the other two inequalities. [2}

Thinking Process
(a} & Apply formula, Gradient= Yo~ ¥
Xg = Xy

(b) # Locate the given inequality first and then
write tha equations of the ofher two. Convert
the equations into inequalities.

Solution

{8} Taking two paints (0. 1) and (4. 3} on the line,
-1

L")

|

gradient =

=== Ans.

Lt &
N|— <
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(b) y-intercepiof line =1
equationofline L is: y= -.l;:r +1
equation of second line is: x=1
required inequalities are:

ya%xﬂ and xz1 Ans,

21 201001023

The diagram shows the three lines
=8 x+y=21 and 2y=12+x
which intersect at the points 4, B and C.

ya
o
~ 1
» )
\\ h
~ ]
LY 1 -
. ) -
~ ' -
\\' .-
5 s
1‘\?,“’
P R
AT BN
ity [} ~
—" : \\
~
[} \\
| LY
] ~
1 e
] Ay
(] LY
T . "~
o 1 N x
(a) Find the coordinates of B. m

(b) The region inside triangle ABC is defined by
three inequalities,
Onc of these is x + y < 21,

Write down the other fwo inequalitics. 12

{¢) Find the coordinates of the point, with integer

coordinates, that is inside triangle ABC m

Thinking Process

(a} First locate the equations of the two lines that cross
at point B. Salve the two equations simultaneously

to find coordinates of point B.

{b) First locate the given Inequality and then conver

the other two equations info Inequalities.

(¢} By inspection, find integer values of x and y that

is found in the defined region
Solution
(@) The two lines that pass through point 8 are,

x=8 and 2y=12+x
substitute x =8 into second equation, we have,

2y=12+8
2y=20
y=10

coordinates of B are (8. 10) Ans.

{b} Required inequalities are;
x>8 and 2y>12+4x Ans.

(c) One inequality states that x > 8

therefore, substitute x =9 in the other two

inequalities,

x+y<2l

= 9+p<2l = y<i2

2y>12+x

= 2p>1249 = 2p>2] = y>105

from the above results we see that the integer

value of y satisfied by both inequalities is 11
the point inside A48C with integer
coordinates is (9, 11) Ans.

22 2o p1011)

i

1 2 3 4 5 ¢ 7 &°¢
The diagram shows the line y=2x+1 .

The point P has coordinates (a, b} where @ and b are
both positive integers,

The values of a and b satisfy the inequalitics

a<2, b<7aond b>2a+ 1.

Write down all the possible coordinates of P. 2]

Thinking Process

By considering the inequalities signs look for the points
that salisfies the given three inequalities.

Solution

Possible coordinates of point £ are:
(1, 4). (L. 5) (1. 6) Ans,

23 v201501 023 o

(a) Solve the incqualities,
—~4<L2yv-5<7 12}

Thinking Process
{a) Add 5 fo all sides of Inequalities, then divide by 2.
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Solution

(a) -4 g2x=5<7
5-4g2x<7+5
1s2x <2

1. .2
25.\'< 3

le<6

p) Ans,

24 o151 o8

a, b, ¢, d and e are five numbers, such that
d<a<c
a<e<c
a<bh<e
Arrange these numbers in order, starting with the
smallest.

(21

Thinking Process

By considering the inequalities signs, arrange the
numbers in increasing order.

Solution with |

deca<b<ce<e

Ans.

‘Note that.
a<bl _
a<cr = ais smaller than'b, c, and ¢.

a<e
d<a = dissmallerthana.
b<e and e<c = bissmallerthane andc.

25 maotseroisy
)l
& B
A
0 "

The sides of the triangle ABC ure formed by the
siraight lines with equations

x=3 y=6, y=x+s.
{8) The region inside the triangle is defined by three
inequalities.

Write down these three inequalities. 2]
(b) The point (4, &), where & is an integer, fics inside
the triangle.

Find the valuc of k. (1

26

Thinking Process

{a) First locate the equations of the three lines that
corresponds to the sides of the triangle and then
converi them Into Inequalities.

(b) By inspection look for the integer value of y that
lies inside triangle ABC.

Solution

(a) LineAB: y= _\-+%
LineAC: x=3
LineCB: y=6

Required inequalities are:

y>.\-+-;-. x>3 and y<6 Ans
(b) Oneincquality is: y>x +%
substitute x=4. y>4d+ 15 y=4.5

(%]

another given incquality is: 3 <6
therefore, al x = 4. the integer value of' y inside
AABC is 5.

k=5 Ans.

(2016/91:015)

The diagram shows the lines x+y=8and 2y=x+4.

Y I

T LT A R

19 4=

The shaded region on the diagram is defined by three
inequalitics.

Write down these three inequalities. 2}
Another region, R, is defined by the inequalitics
x+y=8. 2ysx+4 and yza. where a is an
integer.

This region contains 3 paints with integer coordi-

nales.
Write down the value of a. [y

(n)

(b}
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. Solution
Thinking Process

{a} First match the correct equatien 1o each line, @ 3y+2x=13
then find the equation of the third line. Convert Atpointd, x=0
all three equations into Inequalities, v+ A =1
{c) By inspection, find the thirg inequality such that the =i 3 A0=13

defined region contains 5 Inleger coordinates, = =13 = y= %
Solution _ '
) 10 coordinates of 4 are: (0, T) Ans.
{(a) Equation of third line: x=0
required inequalities are: (b} Equations of other three lines are:
x+y=8 2yzx+4 and x=0 Ans. x=1 y=2 3p+2x=13
(b) By inspection, If the third inequality is y = 3, *+ required inequalities are:
then the defined region contains 5 integer points. ¥zl yz2 3y+2xz13 Ans,
a=3 Ans. (c) From graph,

the coordinates of P are (6. 2) Ans.
27 (N2016/P1 (025

28 w171 9)
Y ¢
y L B e S e i (n) Write down all the integers that satisfy the
inequality —%s x<2. [1
(b) Complete the following inequality with a fraction.
3 1
4>mmmmm}2 [1]

(c) Write down an irrational value of » that
satisfics this inequality.

2<n<l

jU

Thinking Process
B (a) List the integers that lie within the inequality.

T T T i T (b) Find the average of the two given fractions.
I 2 3 4 5 6 7 {c) Understand thal irrational numbers are numbers

that cannot be written as a simple fraction.

0 T

In the diagram, the line 3y + 2x=13 meets the axes at

A and B. Solution
() Find the coordinates of A. n
@ -3<x<2
{b) The shaded region R is defined by five 25
inequalities, the integersare -1.0.1  Ans,
Two of these are x<6 and ¥ $6.
Write down the other three inequalities. 21 %+%
(c) The point P is in the shaded region R. (b) 2
Given that AP is as large ns possible, write 5
down the coordinates of P. [ =33 ans
R g ” 2 8

Thinking Process

(a) Note that the line crosses y-axis when x = 0
(b} # Locate the given inequality first and then
wrile the equations of the other three. Convert
the equations into inequalities,
(¢) # Look for the coordinale that gives greatest
length of AP.

(€ n=J5 Ans. MIemative solutions-are JE, J7 I
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29 czoimr205 @
{d) Y

o 1T % 3 4 5 &

(i) Draw the graph of v+ 2y=35, (2]

{ii) Shade the region defined by these inequali-
ties and label it R.

x<3 yps4  yslx x+2yz5

)]

Thinking Process

(d) (i) Shade the region by considering the signs of
each inequality.

Solution
(d) (i) & (ii)

i

5 ; =T

R R T T T B

30 waivripiy

Find the two solutions of %-1<3’TJr which are

negative inlegers. 3]

Thinking Process
# Solve the two inequality.

Solution
x Ix (i
ol l & —_
3 4
X3¢
-«
3 4
—
4x-9x <l =34 .
12 3 2 -1 0
=Sx<1i2
x>-24
, x==2and -1 Ans.
31 wvaoi7eri02s)
Yi
7_
5 B B
C\
0 " ]
{n the diagram, the equation of the line AC is
Tx+5y=35.
(2) Write down the three incqualitics that define the
region inside triangle ABC. [2]

{b) The line y=4kv, where k is an intcger, passes

through triangle 4BC.
Find the greatest possible value of £. [2]

Thinking Process

{a) First {ind the equations of the other two lines and
then convert all three equations into inequalities.

(b) Greatest value of k occurs when the gradlent of
y = kx is maximum.

Solution

() Equationof AB: y=35
Equationof BC: x=4
Equation of AC: 7Tx+35y =235
the required inequalities are:
y<5 x<4, and Tx+5y>35 Ans.
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(b) The gradient # is maximum when y = kx passes Solution
through A. y
Equation of AC: 7x+5y=35 - i
atpoint 4, y=35 1
= Tx+355=35 = Tx=10 = x:l_;'(l 10

=

. coordinates of Aare(7. 5) Ll / e 1

substitule point 4 into y = k, s
77

6 o 4
5=k = k=35_35 - 5
7 10 4 LT N—  R—
given that £ is an integer and y = kv passes i
through AABC. therefore maximum value 2
of k=3 Ans, !
]
0 2 4 6
32 (J2018/P1-Q18)
yA 33 (N2018/P 116}
12 '
; Find the possible values of x, given that x is an
10 integer and 15<2x-3<22. 3]
8 i Thinking Process
Solve the given inequality and list the intagers that lie
6 i within the Inequalities,
; Solution
. [ S ...._.._4:...-.-... ..................
: i 15¢2x=-3<22
24 i f S 15+3<2r<22+3
i = IB<2x<25
t-p- 18 25
0 2 4 6 8 10 12¢% = B <x< o
The region R is defined by the inequalities = 9<x<125
25x<8 Soox=100 11,12 Ans.
S5sys<l0
SRt 34 (N2018:P2/08a)

On the diagram, shade and label the region R. [3]

The line 2y = x+4 is drawn on the grid.

(i) On the grid, draw the line x+y+2 =0, 121
Draw the lines that corresponds to the given i Th : : b three
inequaliies. Then shade the region by considering @) inccurz‘:lti;lli?:rs‘ R Is represented by these three
the signs of each inequality. 4 '

Thinking Process

2yzx+4
X+y+220
r=2
On the grid, shade and labe! the region R, [2]
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Thinking Process
(a} (i) & Drawthe kney=2. Thenshadsthe required
region by considering the Inequalities signs.

Solution
(o) (i) & (i)

Enali i3 I N S (1)

'E i

E

i i

e

N .
3

S A

._E __________
R

e —
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b L e LR S R R R
ELw e ! : )
. Topic

e
[y R

o =

Algebraic Expressions and Manipu- |

o]

R
1 2007/22.021}
Factorise
(@) 2x*-7x-15. [2)
(b) 2yr-8ys—zr+4dzs, [2]

Thinking Process

{a) Faclorise by sum and proeduct method.

(b) Observe and look for the common factor in the
axprassion.

Solution

(@ 2+°-7x-15
=25 —10x+3x-15
=2x(x-5)+3(x-5)
={x=5){2x+3) Ans.

) 2y -Bys—zt+4=s
=231 =45} =2(t - ds5)
=({t=4s)(2y=-2) Ans.

2 (2007020308

(a) Express as a single fraction in its simplest form

7 5
% 9 2]
(b) Simplify 3b6(b—1)—2(b—2)(b+2). 2)
Solution
FI-
(@ 6a 9a
_20-10 1
T8z " i%a ™
(b)) 36(6-1)-2(b=2)(b +2)
=36(b-1)-2(b" - 4)
=36 -3-2b"+8=t"-3b+8 Ans
3 (N2007/£1:(020}
Factorise completely
(@ 1507 +124°, (1l
(b) 1-1657, _ [
(¢} 6ox—3cy = 2dx + dy. [2]

Thinking Process
(a) & Taka 32 as common.
(b) # Use a®-b%=(a+b)la-b).

(c) & By inspection look for a common factor in
Gex — 3oy & -2dx + dy respectively.

Solution

(@) 150°+i2a’ =3a°(5+4a) Ans

) 1-166% = (1) - (4b)°
=(1+4b6{1-4b) Ans

{€) Gev-3cy-2dr+dy
=3c(2x - y)=d(2x - )
=(2x=y)3c~d) Ans

4 o0 ©15)

Express as a single fraction in its simplest form

N TN
-1 142 (3]

Thinking Process
Re-express the fraclions with a common denominator.
Solution

-

-1 142

3+ 2) =22 -1)
TR+ D)

_3t+0—dr+2 _ 8-1

G-+ S r—hur )
5 e o1
(a} Factorise completety
() 15¢ + 10x, [
(i) £~ 2t - 15. [
(b) Solve 4(x - 0.3) = 3(x - 0.2). 2

Thinking Process

{a) (i} Take out common factor,
{l) Break the middle term and factorise.
(b) Expand and simplify for x.

Solution
(@ (i) 1557 +10x=5x3x+2} Ans,
(iiy F-2-15
=1 ~51+31-15

=4{t=5)+3(t=3)=(r=3)t+3) Ans,

(b) 4(x-0.3)=3(x-0.2)
4x-1.2=3x-0.6
4x=-3x=12-06

x=06 Ans.
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6

=(2) - 6(2)(-3}+ 2(-3)
=4+36+18=58 Ans.

(N2008:P1/021)

(a) Expand and simplify (p - 5)(p + 4). [t
(b) Factorise completely
0 47+ 125y 497, (2]
(i) 3m’ - 48. [2]

Thinking Process

{b) (i) Faclorise the expression by grouping.
(ii} Factorise # Take out common factor.

Solution

@ (p-5p+4
=p*+4p-5p-20
=p’—p-20 Ans.

43 #1200+ 997

= 4x* + 6xy + 6y + 9y
=2x(2x+3))+3y(2x + 3y)
=(2x+3y)(2x+ 3y}
=(2x+3p)Y Ans.

() (i

(iiy 3m*-48
=3’ -16)

=3’ -4 )=3(m+4)m—-4) Ans.

(2008 PIQ24) 8 200y prigy
(1) Solve 8-3:> 14+ [2] )\« Frctorise x = 3. (1
(b) Evaluate x> —6xp+2y* when x = 2 and

y=-3. 21 (b} Evalvate 102* -98°. (1)
Thinking Process Thinking Process
{a) Arange the inequality such that unknowns are all 28w 1% “

on one side of the inequality. (R RecallLa, Sbe s (e bach)
Solution (b} & Apply the formula given in parn (a).

g q
Solution

(@) B8-3t>14+1 .

“3-t>14-8 (2 -y =(x+ydx-p) Ans

=] ®) 102° -98°
r<l
-4 ={102 + 98)(102 - 98)
t<-% = f<-15 Ans. =(200)(4) =800 Ans.
When multiplying or dividing an inequality by
a liegauve number, , lhe iinequality signiwill change.. 9 w0vrig)
by x*-6xy+2y° () Simplify 4a’xa’. (1]
(b} Simplify fully 3x(x + 5) - 2(x - 3). 2]

Thinking Process

{a) & Apply the rule of indices: 8" xa"=a™"
{b) Expand and simplify.

Solution

(@ 4da'xa®
=4xa'* =4a" Ans.
(b} 3x(x+5)-2x=3)
=35 +15x=2x+6
=3 +13x+6 Ans,

10 w2020t at)

(a) Express as a single frnclion in its simplest form

2a,
i3/ 2a t
(b) Factorise completely 54° — 105, (1]

Thinking Process

{a) & Re-express the fractions with a common
denominator.
(b) & Take out the common factor.

Solution
2a 3 _ 4a° +9
(a) T g Ans.

(b) s5H2-10b=5b(b-2) Ans.
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11 wze09r1i09 (b} S(x+4)<7x
The force acting on an ohject during a collision is given Y +20<7x
by the formula Sx-Tx<=20

F=mv-mu “Ix < =20
—_—
(8) Given that m=4, v=5, u=3 and 1=0.01, find .n-ﬁ
the value of F. m -2

(b) Reammange the formula to make m the subject. x>10

[21 | When multiplying or dividing an  inequality by a
negative number, the inequality sign will change. |

Thinking Process
(a} # Substitute all the given values Into the equation 13 (N2009-PLQ19}

fo find F.
{b) # Express minterms of F, ¢ v and v. {a) Factorise completely
Solution () 2la°-i4da. 1
() F=iv—mu (i) ~° =3x-40. (n

f

(b) Given that y=3 is a solution of the equation
- F=(4)(5)-(4)(3)

0.01 2y +4y~27=0. find the other solution. [2]
_ 20-12
] Thinking Process
-8x@ (a) (i) # Take out common faclor.
. 1 () # Factorise the quadralic expression.
=800 Ans. {b) Substiule y = 3 Into given equation for k.
Factorise the equation for other solution.
{b) Felo Solution
Ft=mv-u) @ () 20" -14a
ﬂ.:m =T7a(3a-2) Ans.
v—u
i) x*-3x-40
m=-i Ans, W ¥ . ’
v-u =5 —8x+3x-40

=x(x-8)+3(x~8)

12 w2001,
bt a3 =(x—8Xx+5) Ans.
(a) Express 2;1 + 14'1 as a single fraction in its simplest (by 237+ by=27=0
terms. {1} at ¥=3: 23y +4(3)-27=0
(b} Solve the inequality 5(x+4) < 7r. 2] 18+3k-27=0
=9
k=3

Thinking Process

(a) # Find commen denominaior. .
(b) Expand and solve for x, 297 +3p~27=0

2y +9y-6y-27=0
M2y +9)-32y+N=0

substituting & =3 into the cquation, we have

Solution A TEACH

2m m
R ) 2y +9)(y-3)=0
8ni+ 5m 2y+9=0 or yp-3=0
T y=-4.5 or y=3
LEL] Aas. < other solution =~4.5  Ans.

20
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1 4 (12010:P1:021)

{(8) Factorise completely
(i 3x°-12x,
iy ¥ -xp-2y%

(®) Simplify I-E4X.
x-16

(1
(1]

12

Thinking Process

(a) () & Take out common factor.

{i) Factorise the quadratic expression.

(b} # Faclorise numerator and denominator.

Solution

o) () 3x°-12x
=3x(x—4) Ans.
i) x-xy-2)7

=x =2+ xp-2y"

=x(x=-2y)}+ y{x-2¥}
=({x=-2y)(x+y) Ans

(b) .l’i+4x=x(;"+4)
-6 x¥-#
_X(x+4)
Ty -4

| My
=T=a Ans,

15 waoiorion

Factorisc
(8) 47 -9,
(b) 3x°+5x-2.

i
)

Thinking Process

{a) # Recall a°-b*=(a+b}a-b)

(b} # Faclorise the quadratic expression.

Solution
(m) 4r-9
={(U) -3
=(2r+3)21-3) Ans.
(b) 3x*+5x-2
=3 +6x-x-2
=3x(x+2}-Ux+2)
={xr+243x-1) Ans.

16 2010 r108)

Make ¥ the subject of the formula y=2x* +3.

(2]

Thinking Process
Rearrange the formula and express x In terms of y.

Solution

p=2x¢" 43
2 =y-3

+_y=3

2

X

Ans.

17 waoi0e20n

(a) Simplify

0 i m

(i) *x(3x—2)-(3x"-5) (2}
(b} Sclve the cquation 3r—4=7+2(1+3). [2]
(c) Factorise 5px—Tgx+10pv = l4gy. [2)

(d) () When x==2, which of the two expressions,
3x+4 and 2 —x, has the greater valuc?
You must show your working. [2]

(ii) Solve the incquality 3x+4<2-x. 2]

Thinking Process

{a) () & Take out common factor.
() # Expand and simplify.
(b) Remove the bracket and solve for 1
{c) Factorise by grouping.
{d) () Substitute the value of x into the two
expressions and check.
(il Amange the inequality such that unknowns are
all on one side of the inequality.

Solution
X+ )

@ @ Bx+8y
Z Yl
“Bx+)) 8 Ans

(i) x(3x=2)=(3x"=5)
=3 =25 -3 +5
=5-=2x Ans

) 3x=-4=T7+20+3)
I-4=7+2+6
H-A=7+6+4

t=17 Ans.

©) Spr=Tqx+10py-1dgy.
=x(5p=-Tq)+2¥(5p-1q)
=(5p-Tg)x+2y) Ans
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(d) (i) Whenx=-2,
Ist expression: 3(-2)+d=—6+d4=-2
2nd expression: 2-(-2)=2+2=4
2 - x has the greater value  Ans,
(i) 3x+d<2-x
Ix+x<2-4
dy <=2

x< —% Ans.

18 vaoiier015

(8) Factorise completely 9pg-124°. 1]
(b} Factorise completely 8px+dapy—6x-3y. [2]

Thinking Process
(a) # Take out the common factor.
{b) # Factorise by grouping.

Solution

(@ 9pg-124°
=3g(3p-4q) Ans.

(b) 8px+4py-o6x-3y
=4p(2x+ y)=3(2x +y)
=(2x+y)4p-3) Ans.

19 (1201 1:P2:01)
{n) Express as a single fraction in its simplest form
| 2
i) —— 1
® 2x  5x [
(ii) i+ ! : 2]
xr x=3

Thinking Process

(a) (i), () Re-express the fractions with a common
denominator.

Solution
1 2

@
_5-4

X x-=3
_Hx=-3)+7x)
- x{(x-3)
_Ax=12+47x
T x(x-3)
_Hx=12
—:r(.r—3)

Ans.

20 w2011 w1029

(a} Factorise 9x* -1, (1

(b) Solve the equation 27 + 29y -15=0, 13]

Thinking Process

(a) Recalt a®-b®=(a+b)(a-b).
(b) Solve by factorisation.
Solution

(@) 9x'-q
=(3x) -(I)?
=(3x+1}3x~1) Ans.

® 2y°+29y-15=0
= 237 430p-y—15=0
= 2p(p+15)-I(y+15)=0
= (+182y-1)=0

= y+l5=0 or 2y-I=0
= y=-=15 or _v'—-—;-
y=-=I5 or y:% Ans,
21 w2014 P2}
(a) A=Hhdm+h)
Express m in terms of 4 and h. [3]
{b) Factorise completely 3ax + 5bx - Gay - 106 |2)
. S5xr=1_ 9
(c) Solve the equation 5 5 3

Thinking Process

(a} # Make m the subject of lormula.
(b} Faclorise by grouping.

{c) Perform cross-multiplication.
Solution
@) A=hdm+n)
A=dmh+17
duth= 4 -

2

i

(b}  3ax+ 5bx - 6ay - 108y
= 3ax — bay + 5bx ~ 10by
=3alx = 2y)}+5b(x -2y}
=(x=2y)3a+5b) Ans.

i
s

= Ans.
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5x =1 9
C =
© 9 Sx -1
(5x-1)* =81
Sx-f=19
= 5x-1=9 or 5x-1=-9
5x=10 or Sx=-8
= =8 __
x=2 or x 5 1.6
x=2 or —-16 Ans.
22 (201 2P 1Q1)
c=b(a;b)
o) Findewhena=4and b=-2. n

(b) Rearrange the formula to make a the subject. [2]

Thinking Process
{(a} Tofind ¢ # substitute the values of a and b into

the equation.
{b) & Express a in terms of b and ¢.
Solution
@ c= bla-b)
a
= -2(4- -2)
- 4
e L) N
Ty 3 Ans.
(b) 2 2 bla-b)
a
ac=ab-b*
ac-—-ab=-b"
alc=b)=-b
a="t=b
i
=“f—e Ans.
23 (J2012:P1/Q25)

(n) Factorise

@ x*+x-12, [£1}
(i) 25x% -4y°. fil
{(b) Writc as a single fraction %+_6I? ]
(c) Solve the simultaneous equations.
Ix+5y=2
2x-3y=14 B

Thinking Process

{a) ()  Factorise by sum and product method.
(i) # Use &-b®=(a+b)la-b)

{b) Re-express the fractions with a comman denomi-
nator,

{c) From 1 equation, make x the subject of formula.
Substitute the expression into the other equaion to
solve for y and subsequently the value of x.

Solution
(@ @ x+x-12

=x +dx-3x-12
=x(x+4}=3(x+4)
={x+d)(x-3) Ans.

255° - 4y*

= (5x) = (2y)°
=(5x+2y¥5x-2y) Ans.

@ (i)

b

Ans.

substitute (3) into (2)

2=-58Y .o
2[ 3 ) Iy=14

4-10y-9y=42
-19y =38
y==2
substitute value of y into (3)

2-5(-2) _12 _
3 -3-4

Ans.

Xx=

x=4, y==2

24 mor2rn07n

Expand the brackets and simplify
(8) 6k—2(1-4)+3, i
(B) (2x-3)x+4). £

Thinking Process
(a) & (b) # Expand and simplify the like terms.

Solution

@ 6k-2Al-K)+3
=6k—2+2k+3
=8t+1 Ans.

b (2x=3x+4)
=25 +8x=3x-12

=2x"+5x-12 Ans.
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25 maorzriiy 27 2z prgy
Factorise comPIetely () Expand and simplify (s —35)(s +3). i1
(nb) Iﬁp;4p‘3 " [;1 (b) Factorise 64x* -9y, (1]
(b) xy+2ay+Jax+6a”, (21 () Fuoclotise 6ab-2q-3a” + 48, 2]

(d) () Write x’~6x+3 in the form (x-a)’ +5,
(1]

(i) Hence solve x*-6x+3=0 leaving your an-

Thinking Process

(&) # Take out common facior.
{b) # By inspection look for the common factor,

Solution swer in the form p+.Jg. [n
(@) 16p+4p* Thinking Process
=4p(d+p) Ans. {b) # Use the concept of differences of two perfect
squares,
. ’ 2 (c) # Take out common faclor.
®  3+2ay+3ax+6a R (d) () # Apply completing the square method.
=Xy +3ax + 2ay + +6a° {) Equate the equation found in (d) (i) to 0.
=x(y+3a) +2a(y +3a) Solution

=(y+3a)x+2a) Ans.
YA @ -5+

20 m2012r202 apy = +3-5-15
=" -2%-15 Ans.

(n) Faclorise 4x* =1, in
(b) 64x° -9)?

= (8x)* - (3p)°
() Find P when R=0Q n =(8x+3y}Bx-3y) Ans.
(i} Rearrange the formula to make R the subject. (©)  6ab~2a—3a" +4b

(3] )
=6ab+4b-3a*-2a

Thinking Process =26(32+2)-a(3a +2)
=Q@a+2)2b-a) Awns.

Rt
b P=E2

{a) Recall a*-5%=(a+b)(a-b)

{b) (i) Subslitute A= Q inlo the equation, @ () x*-6x+3
(i) Express A in terms of @ and P, =7 S 3 + 3 = (37 +3
Solution =(x=3)* =043
(@ 4x" -1 =(x-3"-6 Ans,
=(2x) - (1) (i) x*-6x+3=0
=(2x+1)(2x=1) Ans. = (.\'—3):—6=0
(x-3Y =6
o p 20+R
®) O P==57 x=3=16
Substitute R=( x=3+J6 Ans.
_20+0
- o 28 (N2013/P1:017)
_3@ _
RC (@) Factorise 25¢° - 4, i
(b} Factorise completely 6+ H - 2%, [
(i) 20+ R .
: p = Fr () Factorise completely Bxy+ 4y -6y -3, [21
PR=20+R =
PR-R=20 Thinking Process
RIP-1)= 20 (a) Faclorise by using diferences of two perfect
squares,
R= 20 Ans. (b} # Take oul common factor.

P-i {c) # Factorise by grouping.
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Solution

(2

b}

©

251 -4

=(50° -(2¥

= (514 2)5r-2) Ans,
6r°H ~2rh

=2r°(3H -h) Ans.
Sxy+dx—G6y-3
=4x(2y +1)=32y+1)
={(2y+1}(4x-3) Ans.

29 war3r203

()

(b

{c)

G

a+at+ b

Find the value of o
a” - 2ab

b=-3.
Give your answer as a fraction. 2]
Expand the brackets and simplify
(3% = 1H2x + 3) - x(9x = 2). 2]
(i) Factorise 9x° +5x-4. i
(i) Use your answer to part (c)i) to solve the

equation 9x* +5x-4=0. i
The sum of three consecutive intcgers is 84.
Find these three integers. 12]

when a=-4 and

Thinking Process

{a)

(b)
()
(d)

Substitute a= -4 and b=~ 3 Info the expression
and simplify.

Expand and simplify the fike terms.

{i) # Factorise by grouping.

Let the integers be x, x+ 1, x+ 2. Form an equation
and solve for x.

Solution

(a)

(b)

a+Va* +b°
a*-2ab
when a=-4 and b = -3, we have,

= -4+,I(-4)= +{-3)°

T (4P - 2A=)(-3)

_=4+16+9
16-24

- -4+§/E

==4+3
-8

= -l Ans.

-]

(3x° = Y 2x+ 3)-x(9x - 2)

= (65° +9x% = 2x = 3)—(9x° - 2%)
=6x +9x" - 2x—3-0x% 4 2x
=6x' -3

=3}2x"-1) Ans

(€ ) 9x*+5x—4
=05 +Ox~dx—4
=9x(x+1)-4d{x+1)
={x+1)(%x -4} Ans.

i) 9x*+5x-4=0
= (x+1)(Ox=4)=0
= x+i=0 or 9x-4=0
x==| or .\"-6

Ans.

E-1E

x==] or

(d) Letthe integersbe v, x+1, x+2
x+{x+)+(x+2)=84
Ix+3=84
Ix=81
x=27
the integers are 27, 28,29 Ans.

30 v2ore01023
{a) Expand and simplify (2x+1){x+4) iy
- K 4 n AL
(b) Write Tz sa single fraction in s
simplest form. i
{(c) Solve l—?—:x+3. {31

Thinking Process

{b) # Re-axpress the fractions with a comman
denominator.

{c) # Cross-mulliply and form a quadratic equation.

Solva by factorisation.
Solution

@ (2x+x+4d)
= 2x(x+4) + W{x +4)
=25 +8x+x+4
=2x7 +9x+4  Ans.

3 4
® 33
_Hx+2)+dx
T x(x+2)
_Ax+6+4dx
X+ 2
=#ﬂ Ans,
X"+ 2x

=

— . —
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(c) m=.\'+3
X
= 10=x'+3x
= 4+3x-10=0
= x-2r+5x-10=0
= x{x=2)+5(x-2)=0
= (x=2}x+5)=0
= (¥~2)=0 or {x+5)=0
= x=2 or x=-35 Ans.

3‘1 (N2014:1'1 ()1 8}

(b) c=+8a-3b
= *=8q1-3b
= 3¥=8s-¢ = b=8—“;’£ Ans.

33 vaorsrromm

{a} Factorisc completely p*q— pq.
() (i) Factorise 5x°+x—4.
{ii} Hence solve 5x* +x—4=0.

(1
)
(11

() Factorisc completely 4q-164>.
(b) Factorise 95" —c*.

{c) Factorisc x* ~5p— xy+5x.

Thinking Process

(a) Take out common factor.
(b) (i) Factorise by sum and product method.
{ii) Use the expression found in part (i) and solve
for x.

(1
Q)
2]

Thinking Process
(a) # Take out common factor.

{t) & Use the concept of differences belwesn 2

perfect squares.

{c) # By inspection laok for the common factor.

Solution

(a) da-164°

4a(l-4a) Ans.

95 ~ ¢

=(36) —(c} =(3b+c)(3b-c) Ans.

{b)

(© -Sy—xp+5x
=x"—xp+5x=5p
=x(x— 1) +5(x-y)

=(x—y)x-+35) Ans,

32 waoisier o)

Solution

® pg-pq

=pg(p-1) Ans.

() () 5¢°+x-4
=5¢" 4 5x—dx -4
=5x(x+D)=d{x+1)
={x+1)(5x-4) Ans.

(i) 5x’+x-4=0
= (x+I5x-4)=0

= x+1=0 or Sx=-4=0

__ =4

= x==1 or X 3
x==1 oar % Ans

34 (N2OI S ' (6}

(2} Factorise

c=+8a-3b
(1) Find ¢ when g=3 and §=~4,
(b} Rearrange the formula to make & the subject,

@ 4p°-9¢%, [

i1 (i) 21 +5n-3. i
3.2 : .

- (b} Express T 3y as a single fraction. [1]

Thinking Process

{a) Substitute the values of 4 and & into the
expression.
{b) Express b in terms of 3 and ¢c.

Solution

@ c=+8-3b
= ,/8(3) ~3(-4)
=424 412

=\/3—6=i‘6 Ans,

Thinking Process

(a) () # Recall a*-b*=(a+b)a-b).
(#) Break the middls term and faclorise.

(b} # Re-express the fraclions with a comman
denominator.

Solution
@ () 4p°-94°

=(2p)* - (3¢)
=(2p+3qH2p-3q) Ans.
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(i) 20" +5n-3 (¢) (i) Find the two solutions of 5x—1=%9. 2]
=20 +6n-n-3 (i) The solutions of Sx—1=19 are also the
=2n{n+3)=1n+3) solutions of 5x+ 8x+C =0, where 8 and
=(n+32n-1) Ans. C are integers.

Find B and C. 2]
3, 2
by =4+= = ; .
® 4x u 3y
3(3y)+ 2(4x) Thinking Process
125y {a) Apply rules of indices; a™+a"=a""
_ 9y 4+ 8x A {b) & Take out common factor.
12xy {c) # Use the concept of diffarences between 2
perlect squares.
, (d) # Faclorise by grouping.
35 vanerige . (e) (i) By taking square on both sides, form a qua-
dratic equation and find B and C by
() Make p the subject of the formula r=-$+:. comparision.
[3] Solution
P 451 -1 3a° . 9a
b) Simplify fully ———. 3 1) o
®) Simphly Wl 53 Zgx—3 B3) @ {05 * 3h%
_3a®  Sbe
Thinking Process 105 9a
(a) Express p In terms of &k _a,b_ab gu
(b) # Factorise numerator and denominator. 273 6
SOlution (b) h-k
5h-5k
() AL __h=k _1
p—1 s-h-3 ™
1H{p-d)=p+3 N o
tp=di=p+3 {c} 9m —:hr ,
tp-p=3+dt =(3mYy - (2nYy
plr—1=3+4dt =(3m+2n)(3m=2n) Ans.
p=3—”f§ Ans. @ gp=-2+32-p)
=q(p-2)-3p-2)
(b) il.\"-l =(p-2)(g~3) Ans.
2x"-9x-5 .
B (2})2—1: (c) (I') 5x—l=i9
T —10x+x-5 Either. 5x=1=9 or Sx-1=-9
__(2x+D2x-1 ey TRl 5x=10 5x=-8
T 2x(x=5)+1{(x-5) la poas(ahbNaE); i) %)
_Qx+h2x-D) 3
{(x=52x+1) s x=2or —% Ans.
2x-1
==— Ans.
x-5 (i) Sx—1=%9
36 wa0s taking square on both sides.
0161202, .
e s = (5x-1y =81
@ Simplify f(ft; e 9:21 i 2 = 25.\‘; =10x+1=81
¢ b = 25x7-10x-80=0 (divide by 5)
- h—k 2
(b) Simplify Shosk" 2] = 5x°-2x-16=0
(c) Factorise 9 —4n’. [ comparing it with 5x° +Bx+C =0
(d) Factorise g(p—2)+32-p). 2] Bz =24 CR=lofAns
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37 tomrergzn

() Solve 4_7_"_;“:3. 2]

I 4x° -9
(b) Simplify fully T2 = (33 £ 15 [3]

Thinking Process

(a) Cross-multiply the equation and solve for x.
(b) # Factorise numeralor and denominator.

Solution

x
4-3x
Tx=34-3x)
Tx=12-9x

(a) =3

dx* -9
2 = 13x + 15
__ -y
T2~ 10x-3x+15
_(2x=3)(2x+3)
T 2x(x-5)=3(x-5)
_{2x=3X2x+3)
T (x-5)02x-3)
_2x+3
C x-5

(b)

Ans.

3 8 (2017-P2 ()5 ahc)

{n} Express as a single fraction, as simply as possible,
[ 2

—_—

2y Sx [
(b) Simplify 4(3x=2y+1)=(5x-3p+1). [2]
(c) Solve 3% -x~5=0, giving your answers

correct to 2 decimnl places, (3]

Thinking Process
(a) # Re-express the fractions with a commen

denominator.
IE:
(c) Apply formula: x=ﬂ—$9- and solve
for x.
Solution
1 2
—-+_
@ sy
ik 9
10x 10x

(b) 43x=2y+D)-(5x-3y+1)
=12x-8y+4=5x+3py-1
=Tx=5v+3 Ans.

(€} 3x-x-35=0

Using quadratic formula,

—(=1) £ \J(- 1) - 4(3)1=5)
X=

2(3)
_1x461
6
1+v6l 1- /61
= x= or x=
6 6
x=147 or -L14 (3s} Ans.
39 w2017 11 022)

(a) Factorise 9a° —6a. (]
(b) Factorise 4 - 25>, (1]
(¢) Tactorise 6cd - xv + 2cx ~3dy. [2]

Thinking Process
{a) # Take out common faclor.
{t) # Recall & -b°=(a+b)fa-b)
(c) Factorise by grouping.
Solution
(8 94°-6a
=3a(3a-2) Ans.
b 4-25°
=(2 = (51)° =(2+5)(2-51) Ans.
(©)  Ged = xy+ 2ex - 3ddy
= 2cx + 6cd — xy - 3dy
=2c(x+ 3d} = y(x+ 3d)
={x+}H2c—y) Ans,

40 p201n01 03
(n) Factorise 25¢° ~d. [
(b) Factorise x*~6x-— 3xv+ 18y, 121

Thinking Process
(@) # Apply, &®-b%=(a+b}a-b)
{b) # Factorise by grouping,
Solution
(@ 25/ -4

=(50° = (2 =(5r+2)(5t-2) Ans.
{b) x*=6x5-3x+18p

=x(x-06)-3y{x-6)
=(x=06)(x-31) Ans.
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Express each of the following as a single fraction in its

simplest form.
2005
) 3,%39, (1
5 15
by —+—% 2
®) 260 40 21
Thinking Process
(a)} # Re-express the fractions with a common
denominator.
1
{b) Rewrite %-r% %xi’% and simpiify.
Solution
205
@ Ja 2a
_Aa+1s_19 Ans.
6a a
S 15
b —— —r
2 26° 4
540 _2b
TCH T Ans
42 wa018p1.05
{(n) Simplify dc-3(2c-35). (]
121

{b) Factorise 8-10y+12x—15xy

Thinking Process
{b) # Factorise by grouping.

Solution

(a) 4c-3(2c-3)
=4c—-6c+15
=15-2c Ans.

(b) 8&-10y+12x-15xy
=2(4-5y)+3x(4=5y)
={4-5r2+3x) Ans.

43 w201802:03)
{n) Express as a single fraction in its simplest form
35
y—l y+6. [3]
(o) Simplity 2ZV"12 3]
v =16
(&) Solve 3(x*+3)=1Ilx,

Show your working and give your answers correct
te 3 significant figures. [4]
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Thinking Process

(a) # Re-express the fractions with a common
denominator.

{b) Simplify by grouping.

{c) Re-arrange to form a quadratic equation ¥ apply
quadralic formula and salve for x.

Solution
3mENs

e

3y +6)-5y-1

T (y=-D(y+6)
_3p+18-5y+5  23-2y

TTO-y+6)  (r-hr+6)

(a)

2P =5v~12
v 16
27 —Bv+3v-12
- v:_(4):
_2v{v=4)+3(v-4)
T r=d)v+4)
_ = 4)2v+3)
T (= ed)
2v+3

=——— Ans,
v+4

(b)

W+ =1ty
= 35 +9=Ilr = 3x°-1lx+9=0

(©

Using quadratic formula,

oot )£ (=11} - 4(3K9)

23)
1202108 _ 112413
6 6
11+J13 11-413
X= xX=
6 6
=243 =1.23

x=243 or 1.23 Ans.
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{2) When an object is falling, the air resistance
varies as the square of the speed.
At a certain speed, the resistance is 30 newtons.
What is the resistance at twice this speed?

(b) y is inversely proportional to x. [l
(c) Given that y = 6 when x = 4, find the value of y
when x = 3, 12

Thinking Process

(a) & Write down a formula involving the two quan-
lities and a constant k.

(b} # Write down an equation involving y and x and
a constant k.

Solution

(#) Let r and v be the resistance and speed

respectively,
roc oyt

= r=jiv
when r = 30 newtons

30=kv?

.= 30

v

when speed = 2v

=

= r=g2e

re= 3—9(4\'3) =30(4) =120 newtons  Ans
7

(b) ye

2

(12008 11.010)

It is given that p is directly propentional to the square

of x and that y = 1 when x=—;-.

Find
() the formula for y in terms of x, [2]
(b} the values of x when y = 9. (11}

Thinking Process

{a} To form a formula # use the fact that y is
proportional to »?

(b) # Substitute the value of y into the formula
derived in part (a) to find x.

Solution
(a) yex®
= y=kx’

giventhat y=1 when x =

= l=k(l):

1
2

2

k=4

r=4x" Ans.

(b) Putting ¥=9 in y=457, we have
9=4y5

»

2 P —

=

x=i%=:ﬁ:l.5
x=L5 and =1.5 Ans.

(N20U8 PLO1O}

T is inversely proportional to the square of £.
Given that T =9 when L = 2, find

(2) the formula for 7 in terms of £, 2]
(b} the values of L when T = 25, [

Thinking Process

(@) Write T«le. Find T in terms of L.

(&) Substiute the given value to find L.
Solution

(@) Tuw

== Anps
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(b} when T= 25,

(J2009:P1012)

p is directly proportional to the square root of x.
Given that y = 12 when x = 36,

find
(8) the formula for y in terms of x, [2]
(b) the value of x when y = 10. M

Thinking Process
(a) To form a formula # use the fact that y is

directly proportional o Jx .

{b} # Substitute the value of y into the formula
derived in part (a) to find x.

Solution
{a) yefx
= y=k Jx
given that y=12 when x =36
= 12=k 36
12=k(6)
k=2
required formula; y = 2Jx  Ans.

(b) Putting y=10 in y=2x, we have
10=2Jx
Jx=5

squaring both sides
x=25 Ans.

(N2069/11/06)

y is inversely proportional 1o x.

Given that y =250 when x =4, find y when x = 80.
12}

Thinking Process

Write yac%. Find y in terms of x.

Solution
I k

yeT = y=7

y=250 when x=4

.
= 250= a4
k = 1000

y= 1000

x
= . 1000
when x=80, y= 80

=B-125 A,

(F2010:P1:112)

It is given that y is inversely proportional to the square

of x and that y=48 when x= _],—

Find
{n} the formula for y in terms of x, [2
(b) the values of x when y=3. 10

Thinking Process

{a) To form a formula # use the fact that yis inversely
proportional to x2 Compute the constant of proportion-
ality k by substiuting the given values of x and y.

(b} # Substiute the value y = 3 into the equation
derived In part (a) to compute x.

Solution

(a) Yy«—3
x

k .
= y=—, wherek isaconstant.

when y=48, x=

o | =

y= i Ans.
%]

(b) When y=3,
;12

pe

2

Xt ==

3

=4

x=%12 Ans.
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y is directly proportional to the square of x,

Given that y = 50 when x =35, find the value of y
when x = 3. 2]

Thinking Process

Write y = jor. Compute the constant of proportionality
k by substituting the given values of x and ¥
Substitute x = 3 into the equation to compuls ¥

Solution
vex® = y=kx*
giventhat y =350 when x=35
= 50=k(5)°
k=2
y=2

when =3, y=2(3"=18 Ans.

{12011 PR

y is directly proportional to the square of x.
Giventhaty =2 whenx =4, findy whenx=10. [2]

Thinking Process

F yxx* = y=ix?. Substitute given values to
solve for k. Substitule x = 10 to find ¥

Solution
yex = y=i’
= 2=k(4)?
=1
= A—s
=1
b _sx

when x =10, y=%(|0)2

(N0 PR3

y is inversely proportional to x.
The table shows some values of x and .

Pl 3 4 q "

¥ : 20 P 5 n
() Find p. (i
(b) Find q. [t]
(c) Express m in terms of n. [1]

Topic 4a Variations  Page 3

Thinking Process

(a) # Subslitute x =4 into the equalion oblained.

{b) # Substiute y =5 into the equation oblained.

{c) # Substitute x=rn and y = m inlo the equation
oblained in (a).

Solution
Foapl =k
Egrs e= pEs
substitwte x= 3. y = 20 into the equation.

k
20=5% =
20 3 = k=60
60

J’=?

when x=4. y=p

= p=%=15 Ans,

=60
b) y==
when x=g. y=35
= 5=80
q
=60 _
=rs 12 Ans.
. 50
(c) rEes

x=nand y=m

60

= m=— Ans.
n

10 w2002 r105

¥ is inversely proportional to the square of x.
Given that y =2 when x=6. find the value of y when
x=2. 121

Thinking Process

Use the fact that y is inversely proportional to 2
Compule the constant of proportionality k by substitut-
ing the given values of x and y. Substitule x = 2 into
the equation to find y.

Solution

et o y=ki)
X" Xx°
giventhat y =2 whenx=6
2=t
6y
= k=2x36
=72

AY

whenx=2, y=—=

=18 Ans.
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y is directly proportional to the squarc of x.
Given that y =32 when x = 4, find y when x=3.
2

Thinking Process

Use the fact that y is directly proportional to x*. Com-
pule the constant of proporiionality k by substituting
the given values of x and y. Substilute x = 3 info the
equation to find .

Solution

yax® = y=kx*
given that 3 =32 when x=4,
= 32=k(4)’
32=16k
k=2
y=25°
when x=3, y= 2(3)* =18 Ans.

1 2 (J2013/81:0135)

P is directly proportional to the square of (.
When P=9, O=6.

(@) Find the formula for £ in terms of Q. [
{b) Find the values of @ when P =25, 2]

Thinking Process

(a) To form a formula # use the fact that P is
directly proportional o Q2. Compute the constant
of proportionality k by substituting the given val-
ves of P and Q.

{b) To find the values of Q # subsiitule P =25 into
the equation derived in par (a).

Solution

@ P=@®
= P=kQ?, where# isaconstant.
when P=9, O=6

= 9=k(6)
9=36k
R |
36 4
I 2
P=—0° Ans.
4Q ns
(b) When P =25,
[
25=—0"
4Q
Q=100

Q=10 Ans.

13 w2013 11 06)

y is inversely proportional to x.
Given that y =20 when x =2, find y when x=3.
2

Thinking Process

Write down a formula involving the two guantiies and
a constant k Substitute the values of x and y to find
k. Substilute x =5 inlo the equation to find y.

Solution
L

yo—
X

k I
= yp=—. wherck isaconstant,
x

giventhat v =20 when x=2.

| ==

= 20=_, = k=40
40
y=-—
x
when x =35,
_]'-_4—50=8 Ans.
14 w2014 1107

The cost of a mirror is directly proportional to the
square of its width.
A mirror of width 40 cm costs $24.

Work out the cost of a mircor of width 60 em. [2]

Thinking Process

Writa down a formula involving the two guantities
and a constant k& Compute the constant k by
substiluting the given values of width and cosl.
Substitute 60 cm Inlo the formula to find cost.

Solution

coster (widthy' = cost = k{width)®
given that cost =324 when width = 40 em
= 24= k(405

= 24 =4(1600)

-

.24 gt
= k=10 = *“200

3 . 2
cost = ﬁ(\wdih)

-1 width = _ 3 eme
when width = 60 cin.  cost 200(60)

=3 (3600) =
—200(3600) $54 Ans.

T
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15 wzorsrromy

y is inversely proportional to x.
Given that y=9 when x=8, find y when x =6,

]

Thinking Process

Writa y o % . Find y in terms of x. Compute the con-

stant of proportionality k by substituting the given
valugs of x and y. Substitute x= & into the equation fo
find y.

Solution

el =kt
ye > y=k)

giventhat y=9 when x=8

= 9:&-{%) = k=72

. 1—2
S ¥
whenx=6 y=1-62—
=12 Ans.
16 pz0isri.07)

¥ is inversely proportional to the square of x,
Given that y= 24 when x=2 , find ¥y when x=§,

2]

Thinking Process
Use the fact that y is inversely proporlional to »2.
Compute the constant of proportionality & by substitut-
ing the given values of x and y. Substitute x = 8 Into
the equation to find y.
Solution
Yo —'— = y= k(l:)
X X
giventhaty = 24 when x=2
= 24 =i,-
(2)
= k=Mx4=96

96
Y==
X
when x=8, y= -gi,
8)°
=9
64
_3_
=5 1.5 Ans,

17 20150103

y varies directly as the squarc root of x.
Given that p = 18 when x =9, find y when x = 4.

2]

Thinking Process

Write y = kJx . Compute the constant of proporticnal-

ity k by subslituting the given values of ¥ and ¥
Substitute x = 4 into the equation to compute .

Solution
yu:ﬁ = y—-k\/;

giventhat y =18 when x=9
= 18=k9
18=k(3)
k=6
,1':6\/;
when x=4. y=6J4
=6(2)=12 Ans.

18 vanisrson

y is directly proportional 10 the square of x.
When x=10, y=20.
Find the value of y when x=6. 2]

Thinking Process

Use the fact that y Is directly proportional to 2. Com-
pute the constant of proportionality & by substituting
the given values of x and y. Substitute x = 6 inlo the
equation 1o find y.

Solution

yext = y=kx®
given that. x=10, »=20
= 20=k{I0)

1 9 N2RGPLOLE

y varies inversely as the square of x.
(2) Whenx=2, y=9.
Find the value of y when x = 3, 2]
(b) When x=n, y=p,
Write down an expression for y, in terms of 2
when x = 2n. [n

Thinking Process

(a) Write ya:ia. Compule the constant of propor-
F's

tionality k by substituting the given values of x and
¥. Subslitute x =3 into the equation to find Y.
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(o) To find an expression # substilute the given
values of x and y into the equation derived in part

(a).

Solution
@ yet = v=kd
x° L2
giventhat ¥=9 when x=2
= 9 =L,
2y
= k=9x4=36
=36
X
whenx =3, p= 36,
3y
=36
=% =4 Ans.
® y=2
\\Iu.n xX=n, y=p
36 2 _36
= p== = n
a2 P
when x=2n, y= -36—,
(2n)”
_36
4’
 9s
n*
o9
- 36
P
=0y -2
2I5E
¥ =% Ans.
20 12017 I‘f 12}

y is inversely propomonal to the square of x.
The table shows some values for x and y.

x 2 4 P
, 3
) 3 1 48
{a) Find the equation connecting x and . 2]

{h) Find the value of p. [

Thinking Process

(a) Write ychz. Find y in terms of x.
x

(b) # Substitute y = 48 into the equation derived in
part (a} to compute p.

Solution

H h
(@) ye— = y=-—7. where & is a constant.
= 3

-

when x=2, y=3

= 3=—’-‘;- = k=12
2-
2
y=l—", Ans
=
12
(O iy
when y=p. y=48
il 48-'—2--
p
.12 2| _.] )
i =E = p = = p—iz Ans.

21 waoiz ri o3y

y is inversely proportional 1o x.

Given that _\-':% when x=30, find y when x = 10
i2]

Thinking Process

Write y=—, Compute the constant of proportionality

i by subs!l!uﬂng the given values of x and y.
Substitute x = 10 into the eguation to compute y.

Solution

1 k ’

yoe= = y=-—_ wherek isaconstant.
x x

Given that. y;—é when x =30,

= -=i = k=35
)

5
y==
X

2

when x=10, y=—=
10

Ans.

[

22 {‘J201'8 PLOY)

y is inversely proportional to the square of .
Given that y=10 when x=3, find y when .r_-;—.
2l

Thinking Process

Write y = -1-*— Find y in terms of x. Compute the
x

constant of proportionality k by substituting the

given values of x and y. Substiule x = ; into the

equation to find .

— B r 8 ek b

J—y
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Solution

i k .
yx— = y=—, wherek isaconstant.
.

when x=3, y=14,

lO=-A—, = k=90
(3
=20
.\‘2
1 90
when = y=~l—-;
- (2)
=00x4=360 Ans.
23 oo oy

y is inversely proportional to x.

1
Given that y =30 when x= I find y when x=35,

AL

Thinking Process

Wrile yc:%. Find y in terms of x. Compute the con-

stant of proportionality k by substituting the given
values of x and y. Subslilule x=5 into the equation 1o
find y.

Solution
)lml = y:k(l)
x x
given that y =30 when x = %

= 30=k(-:—) = 30=3% = k=10

when x=35. y= % =2 Ans.
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Solutions of Equations and Simuilta-
neous Equations

e = el
'.‘-.: Rl oy SAN 3 £
1 2007 P1LQ22)
(a) Solve
i 9-k<7, [
el ] 1
(i) 3,=77 (1
(b) Solve the simuitancous cquations
x+y=129
Ax=95-2y. (31

Thinking Process

(a} (i) Cross multiply and find the value of t
(b} To solve for x and y ¥ eliminate one of the
variables.

Solution

(@ (M 9-k<7
~k<7=-9
k<=2

k>2 Ans,

. ARl
M 5=
Sx12=2r

2 =60

=30 Ans.

(b) Let X P=29 e A

45+ 2P =95 coreraene {B)
(A)xd: dx+dy =116 enes ©)

(C)y-(B): dx+4y= 116
dx+2y= 95

2y =21

= }’=£

Subst. into (A): x+ % =29
_g_21 _58-21

= x=29 3 = X 3
=37 gl

= x= 5 —182 Ans

2

(12007 P2.011)

It is given that y=3L.5—-E.

(a) Find y when x=-3. m

{(b) Find the values of x when y = 0. [2]

(¢} For values of xin the range —3<x<2 wrile down
(i) the largest value of y, M
(iiy the smallest value of y. n

{(d) Express x in terms of y. [2]

{¢) It is also given that y = # whenx =1

(i) Show that ¢ satisfies the equation
67 -51-9=0. (1]
(i) Solve the equation 6% — 5t = 9 = 0. giving cach

answer correct to two significant figures.
14l

Thinking Process

{a) Substitute the value of x in the given equation.
{b} Substitute the valse of y in the given equation and
soive for x.
{c) For largest and smallest values of y # subslitule
the values of xin the given range and  investigate.
(e} () Substitule the given values of x and y in the
equation, Rearrange il to get the required qua-
dratic equation.
(i} To find t # Apply quadratic formula.

Solution
(a) When x=-3
=312
eyt it D

(b) When y=0
5
Ox5=3x" 12

I -4)=0
P -d=0

(x+2fx=-2)=0

x+2=0 or

x=2=10
x=2

Largest value of y is when x=-3

x=-2 or Ans

()

largest value of y=3 Ans

(i) Smallest vatue of y is when x=0

3(0)* -12
= _)5_.
smallest value of y =-24 Ans

=-12__3
5= 24
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_3-12
(d) ,V = 5

Sy=3x*-12
37 =5p+12

.\'2 - 5)‘+|2

Sy+12
3

xX=% Ans

@ @ y=2zl2

5
. _t=3 e ;
putting y——z— and x =1, we have

=3 _3uyr-12
2 3
50-3)=2(37-12)
51-15=61 =24
66°-5:-9=0 Shown

(i) 6F -~5-9=0

o 2 £ =57 - 469

2(6}
(=32/25+206
12

r=3E241
ST

lr_5+-sj24| or 3=Vl
R 12

=07 or -088 (2s) Ans.

3 N2007/P1QLY

Solve the equations

W o= ()

(b) 12-25-y)=5). (2]

Thinking Process
(a) Make x the subject of the formula,
(b) Expand and make ¥ the subject.

Solution
4

0] ;_—4_1
M=x-4

x=24+4=238 Ans

(b) 12-2{5-y)=35y
121042y =35y

2=3y = v=% Ans

e

4

5

(N2007:11 (16)

Solve the simultaneous equations
2x=y =16
In+2y=17.

B3]

Thinking Process

From 1 equation, make x the subject of formula, Sub-
stitute the expression into the other equation to solve
for y and substitute the value of y back inls the expres-
sion of x to find the value of x,

Solution
2T—.'I' =10 sereriaas (l)
3_\-4.2)1:]7 ......... (ii)
From (i}, x= 16;-" R {11
Substitute {iity into (ii):
16+ y i
S(TJ+ 2y=17
4843y
—2—+2_1 =7
48+3év+4y=|7
48+ 7y =34
Ty=-14
y==2
Substitute y=-2 into (iii):
_164(=2) _ M _
.\‘———2—-— 3 =N
ox=sT, y=-2 Ans
{20082 (110)
12 -
A_ax P B
4
x
. 8
Ry
x
-
D R+ C
In the diagram, ABCD is a rectangle.
AB =12 cm and BC = 8 cm.
AP = BO = CR = DS = x centimetres.
(a) Find an expression, in terms of x, for
(i) the length of QC, {1]
(ii) the area of triangle CRQ. [n

(b) Hence show that the area, in Square centimetres,
of the quadrilateral PQRS is 2x? — 20x + 96,

31
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{c) When the arca of quadrilateral PORS is 60 cm?,
form an cquation in x and show that it simpli-

fies to
P —10x + 18 =10, [
{d) Solve the cquation x* — 10x + 18 = 0, giving
each answer correct to 2 decimal places. (31

(¢) Itis given that 2x* —20x+96=2(x~ 5)2 +K.

(i) Find the value of K. I
(i) Hence write down the smallest possible arca
of the quadrilateral PORS and the value of x
at which it occurs. [21

Thinking Process
(a) (i} Note that BC=8cm.

{b) & Subtract the area of four triangles from the
reclangle ABCD.

(d) & Apply quadratic formuta.
{e} () & Expand the RHS and find K by comparison.
() # Understand that when area of PORS is
writien In the form 2{x -5} + K , then K rep-

resents the minimum area and it occurs when
x =5

Solution
(@ () OC=(8~-x) cm Ans.
(i) Arcaof ACRQ=1x RCxQC
=%.\'(8—.\')

= %(8.\' —-xem®  Ans.

(b) InABQP. PB=12-x
- arcaof ABOP = %J(IZ— n=dizr-vyem?

Total area of four triangles
= area of ABQP + area of ADSR
+area of AAPS + area of ACRQ

= 2{ABQP) + 2(ACR(Q)
= 2(%{12,\‘ - )) + 2(%(& —.\'2))
=12x=-x" +8x-x* =({20x - 2x%) cm?
Area of rectangle ABCD = 12x 8 =96 em?
. area of PORS =96~ (20x - 2x7)
=96 - 20x + 2x°

=2x* =20x+96 cm® Shown.

(c) Areaof PORS =60 cm’
2% =20x+96 =60
2% - 20x+96-60=0
2x* =205 +36=0
x~10x+18=0 Shown.

{dy x*-10x+18=0
applying quadratic formula

(10 J(-10)° - 40018y

x1)
_10£100-72
2
_10+4J28
- 2
o = l0B o =108
=7.65 =233 1
s x=7065 or 2.35 Ans.

© () 24°-20v+96=2(x-5) +K
=24x? =105 +25)+ K
=2x7=20x+50+ K 1
the given cquation becomes
2x7 —20x+96= 25" = 20x + 50+ K
by comparison. we have
96 =50+ K
K=46
(i) Area of quadrilateral PORS is
2x% - 205+ 96=2(x—5)’ + K

-, smallest possible area of PORS = 46 cm?

Ans. 1

and it occurs when x=3om  Ans.

6 (200801012

Solve the simultancous equations
2x-3y=13.

3x+y=3. [3]

Thinking Process

From 1 equation, make x the subject of formula. Sub-
stitute the expression into the other equalion to solve
for y and substitute the value of y back into the expres-

sion of x to find the value of x. ;
Solution ‘
2x=3p=13cemenn ]
Ix4 p=3nneii)
From (i) p=3-3x --eeeene{iii)

Substitute eq.(iii) into eq{i):
2x=-3}3-3x)=13
2x-94+9x =13

1lx =22
=2
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Substitiie x=2 inio (jii): Solution
r=3-3N=3-6=— o
Y2l D) =3 56253 @ 2p+l_, p-3
ox=2 y=-3 Ans 2
o+l _2+p-3
3 2
7 (N20D8:11.016) p+N=3p~1)
. . Adp+2=3p-3
(2) Solve the inequality 3 -2y <35, [2]
=-5 Ans.
(b) Solve the equation 3{y+2) =22y-T+y. {2
(b) 2v=6
Thinking Process v =2v-3
(a) Amange the inequality such that x is on one side e 2v=6
of the inequality. v -3v+v-3
{(b) Expand the expression and solve for y. _ 2v=6
Solution  win BT RO 0 Wigd)+ v 3)
@ 3-2r<5 <D 2,
s When ‘multiplying or (v=3}r+1) v+l N
~2x<5-3 'dividing an inequality .
“2x<2 by a 'ne.gaﬁve “umber, (© 0] Original number = 10x + L
2 the inequality. sign-will When the digits are reversed. the new
>3 change. nuber is= 10y + x
x>=1 Ans. according 10 the given condition
() y+2)=202p-T)+y {10y +x)=(10x + y}= 63
3y+b=dy-ld+y 10y +x=10x~ y =63
Ir+6=5y-14 9y -9x=63
2}’=2U = ym= 10 Ans, y=x= 7 Shown.
(i) (a) (10y+x}+(10x+ ) =99
8  waourrpy [y+]ly=99
Iy +x) =99
(2) Solve the equation 2—’2ﬂ=|+p7_3. [3) J+x=9 Shown.
B y-x=7.n. (i)
S 2v-6 .
(b) Simplify —-_— [3] X+ p=0en, {ii)
v =2v=3
(c) The tens digit of a number is x and the units digit from eq. (i). ¥ =7+x. put in equii)
is y. X+(7+x)=9
Hence the value of the number is 10x+ y. 2x+7=9
For example, if x = 5 and y= 6, the number would Ix=2 = x=| Anpns.
be 10x5+6=56.

putting this value in eq.(i)
() When the digits x and yare reversed, the value

of the number is increased by 63.

Show that y - x = 7, 21 9 wawowrro7
(ii} The sum of the original number and the number

with reversed digits is 99

Sh h Figvg <o | returned to Maseru.
z:)) ch:; tﬁ::i ':he \):aﬂlc of x and the va{[uae (@) The distance from Maseru to Nata is 1080km.

of y 2] (i} On the outward {light, the average speed of the
i . i gircrafl was x kilometres per hour,
Write down an expressian, in terms of x, for

y=1=7 == y=8 Ans.

A Iight-aircral't flew from Mascru 1o Nata -and_ -

Thinking Process the time taken in hours. (n
(c} (i} # wWhen digils are reversed, y becomes the (ii) On the return flight, the average speed was 30
tens digit and x becomes the unit digit. The km/h greater than the average speed on the

aumber would then be 10y + x,

Understand the given condition and prove.
(il) (b) Solve the two equations simultaneously for

xand y. & The two equations are given in

part (i} and (ii) {a).

outward flight. Write down an expression, in
terms of x, for the time taken, in hours, on the
return flight, ]
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{b) The time taken on the retum flight was balf an
four less than the tire taken on the outwird flight.
Form an cquation in x and show that it reduces to

¥ +30x - 64800 = 0. [3]

{c} Solve the equation ¥ +30x - 64800=0. 4]
(d) Culculate

(i} the time taken, in hours, on the outward fight.

(m

(i) the average speed for the whole flight from

Maseru to Nata and back to Maseru.  [2]

Thinking Process
distance

(a) ()} & (i) # speed=
time

{b) Use the expressions of time found in part {a) and
form up an equation.

(c) Apply quadratic tormula and solve for x.

(d) (i) Substitute the value of x in the answer to part

(a) Gk
Solution
@) (i) Averagespeed =x km/h

! distance il 1080 hrs  Ans.

Time
peed x

(i) Average speed = (x+30) km/h

hrs Ans.

. 108
time=
x+30

{(b) According to the given information

1080 1080 _1

&3 x+30 2
1080(1-——1- =
x x+30) 2

[ x+30-x _l
{x + 30} 2

64800 = x* + 30x
¥ +30x-64800=0 Shown,
() x*+30x—64800=0
by quadratic formula,
-30+ J(30)° - 4(1)-64800)

2
_ -30+ /260100
2
_-30£510
3
-30+510 -30-510
= —— O X = e
2 2
=240 or  =-270

x=240 or -270 Ans.

{d} () Using answer to part (a) (i) and part (c),
Time taken on the outward flight

= —1-98—0 =4.5 hours  Ans,
240
. . ; 108
(i) Time taken on the return Night = .
240+ 30
= 4.0 hours

total distance covered = 2(1080) = 2160 km
total time taken = 4.5+ 4 = §.5 hours
total distance

-~ Average speed = ———————
ge Spee total time taken
12160 M3Sal12

R.5

= 254 ki'h  Ans,

10 aoveri10t70

-

3x=2_

(a) Solve s

il

121

Thinking Process
{a) Cross mulliply and sclve for x.

Solution

@ 2=2-%

5 3
3(3x-2)=5x
9x—6H=35x

11 2000 P2 019

(d) Solve the equation 3v*+1kx—7=0, giving cach
answer correct to 2 decimal places. 4

Thinking Process

{d) Solve the equation by using quadratic formula.

Solution

(d 3 +1x-7=0
Applying quadratic formula

——ll:t\’l 1° ~ 4(3%-T7)

23)
_=11:4121+84
6

_=11£+/205
6
_=ll+4205 _ —11-41205
Y e—— T e ——
6 6
- x=055 or =422 (2dp} Ans.

X=
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12 w2009p1.029)

The diagram below shows triangle LAMN.

¥
L

The equations of the lines LM and LN are
2y=3x+5 and x+dy=24 respectively.

(a) Solve the simyltancous equations
X+4y=24,
2y=3x+5.
Hence write down the coordinates of L. [3]

(by M is (=3, =2) and MN is parallel to the x-axis.
The shaded region, R, inside triangle LAIN, is
defined by three inequalities.

One of these is 2y < 3x + 5,
Write down the other two inequalities. (2]

Thinking Process

(a) Make y the subject of formula trom equation
2y =3x +5 . Substilule y into the other equation to
find x and the valug of ¥ subsequently,

(b) First locate the given inequality and then write the
equations of the other two. Convert the equalions
into inequalities.

Solution

@ x+dy=24.cnenn.. n
2JI=3x+5 .(2)

Fromeq.(2): y= 3—%2

substitute value of y into eq. (1),
x4 4(1"—2*2) =24

X+6x+10=24
Tx=14
x=2
substitute ¥ = 2 into eq. (2)
2y=3(2)+5
y=il = y=55
coordinatesof £: (2, 5.5) Ans.

{b) EquationofIN: x+ 4y =24
Equationof MV : y=-2
required inequalities are;
¥+4y<2dand y>-2 Ans,

13 N2009'P2,01)

Solve the cquations

(8) 27=g (1]

(b) 3p+d=8-2p-3) 12)
I8 _ 16 _

{c) -q——;;_—-z——l. [3]

(d) 5x°+x-7=0. giving cach solution correct to 2
decimal places, [4]

Thinking Process

{a) Write 8 in index form.

(b} Expand and solve for p.

(c) Make a common denominator on the left hand side
and solve.

{(d) Apply quadratic formula.

Solution
() 2" =3
=2
y=3 Ans.
(b) 3p+d=8-2p-3)
Jp+d4=8-2p+6
Ip+2p=8+6-4
5p=]0
pP=2 Ans.

I8(q+2)-16£l =
q(q+2)

18 +36-16g = q(q +2)
2g+36=q°+2g
q =36
¢=16 Ans.
@ 5x4x-7=0
Applying quadratic tormula,

o oI 46Ty

2(5)
e E2Y T
T10

\':Zl_-.__ "l‘”
i0
=1.0874 or x=-]2874

x=1.09 or -1.29 (to2dp) Ans.

_ =1+ 141
.\‘——-———IO
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14 owei o6

(@ Solve x_3-7=2' 11

(b) Given thal p=2i-r, CXprCss ¢ in terms of p
and . (1

Thinking Process

(a) # Make x the subject.
{b) & Make t the subject of the formula.

Solution

@ ——=2
x=1
3=2x=-2
2x=3
X= ~.5-,- =25 Ans.
(b p=2-r
=p+r
_F
(= == Ans.
15 pavivrio
Solve the simultaneous cquations.
3Ix+2y=7
x=3p=17 [3]

Thinking Process

From 2nd equation, make x the subject of formula.
Substitute the expression into the 1st equation to solve
for . Substitute the value of ¥ back into the expression

of x to find the value of x.

Solution
354 2) = Tl )
x=3y=1Turrrrreremn S )
From (2): x=17+3y e (3)

Substitute (3} into (1)
(17430 +2p=7
51+9y+2y=1
1y =-HM
y=-4
Substitute y =—4 into (3):
x=17+3-4)
=17-12=5
x=5 p=-4 Ans,

16 z0t0 0209

Ahmed throws a ball to John.
The ball travels 10 metres at an average speed of x metres

per sccond.

(2) Write an expression, in terms of x, for the time
taken, in seconds, for the ball to travel from Ahmed
to John. (11
(% John then throws the ball 10 Pierre.
The ball travels §5 metres.
The ball’s average speed is 0.5 metres per seeond
greater than the ball’s average speed from Ahmed

to John.
Wrile an expression, in terms of x, for the time
taken, in seconds, [or the ball to travel [rom John
to Pierre. [n
{¢) The time taken between John catching the ball and
then throwing it to Pierre is 2 scconds.
The total time taken for the ball to travel from
Ahmed to Picrre is 7 scconds.
Write down an cquation in x, and show that it
simplifies to
25" =9x-2=0. (3]
Solve the equation 2x* —9x—2=0. giving cach
answer correct to 2 decimal places. [4]
(i) Find the average speed, in metres per second,
of the ball as it travels from Jahn 1o Pierre.
[t
(i) How much longer does it take for the ball to
trave! from John to Pierre than from Ahmed

to John?
Give your answer in seconds. [2]

(d

—

(c

—

Thinking Process

distance

(a) # Apply. time =
speed

.. _ distance e g
(b} # Apply, time= speed Note that this time
avarage speed is 0.5 m/s greater than x.

{¢) To form an equation # nota that the total of the
two times taken found in (a) and (b} is equal to 5

seconds.
2
(d) Solve by formula: x = —DEND" —d8c \“233'45“

(e} {i) Subslitute the value of x into your answers to
parts (a) and (b) and find their difference in sec-

onds.

Solution

(8} Time taken =1—?- seconds,  Ans.

(b) Time taken = 15 cecands. Ans.
x+0.5

P ra—

TRV T L 57 S P Pra

L iABat b
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(¢) Total time during which the ball was moving is 5
seconds.

10 158
x +.\-+0.5_5

1{x +0.5)+ 15x P
x(x+0.5)

10x+ 5+ 15x = 5x(x+0.5)
25x+5=5x1+2.5x
5x°=225x-5=0
multiply by 2
10x* —45x -10=0
divide by 5
25 -09x~2=0 Shown.

(d) 2x*-9x-2=0

=

By formula,
e e L ey
2(2)
9407
4
= x=9+“1/9_7 or x=9_;@?

= x=4.71 or x=~021 (2dp) Ans.

(&) () Avernge speed=x40.5
=4.71+0.5
=521m/s Ans.

(i) Time taken for the ball to travel from Ahmed
=10 _
to John= 371- 2.12 seconds.
Time taken for the ball to travel from John
T -
to Pierre = TT1+05° 2.88 seconds.

2.88-2.12=0.76

", the ball takes 0.76 seconds more to travel
from John to Pierre than from Ahmed 1o
John. Ans.

17 waotomiigry

Solve the simultaneous equations.
Jy=2x
X+2y=2] [3]

Thinking Process

Substitute the value of y from 1st equation into the
2nd equation and subsequently solve for values of x
and y.

Solution

3_}'=2.T = _r:%.x ......... (l)
X4 2p=21 v (2)
Substitute (1) into (2):

X+ 2(%.\')=2I

_\'+ix=2l

3
3x+dx _
= =2
7x =63
x=9
Substitute x=9 into (1):
=2
={
x=9, y=6 Ans.

l 8 (N2010.P2.07)

B

c

0 R

P §
x b x+5

ABCD and PQRS are rectangles.
Each rectangle has an area of 13 cm?.
AD = x centimetres and PS5 = {x + 35) centimetres,

(2} Find, in terms of x, an expression for
(i) 4B, (1
(i) FQ. (1
(b} Given that 48 is 3cm preater than PO, form an
equation in x and show that it simplifies to

3¢ +15x-65=10. B3]
(c) Solve the equation 3x* +15x-65=0, giving
each answer carrect 1o 2 decimal places. ’ [4]
(d) () Show that the perimeter of ABCD is
14.9 em, correct to 3 significant figures. [1]

(i) Find the difference between the perimeters
of the two rectangles. [2)

Thinking Process

(a) (i) & (ii) Apply Area =lengthx width.
{b) The difterence between (a) {i} and (i) = 3. Simplify
the equation obtained.
(c} Soive by quadratic formula.
(d) (i) Substitute the value of x into the exprassions
of AB and AD and find the perimeter,
(i) Find the perimeter of POARS and calculate the
diference.
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Solution

@ 0 A.B:% cm  Ans.

cm  Ans.

) PO=

13
x+35

® BB
x x+5

1 1 Y_-
l3(x x+5)_"

x+5-x|_
ls[x(.\'+5))—3
65 =3x(x+5)

=
=
= 65=3%"+15x
= 3 +15x-65=0 Shown.

u

{€) 357 +153-65=0
Using quadratic formula,

=15+ Jlsl — 4(3)(~65)

209)
_—15£/225+780
6

_ =15+/1005
6

XxX=

= x=278 or -7.78 (3sf) Ans

(d) (i} Perimeter of ABCD=2AB+ AD)
sef1as
= 2(2.78 +2.78)
= 2(7.4563)
=149cm (3sf) Ans.

(i} Perimeter of PORS = 2(PO + PS)

= i3
= 2(—2.78+5 +{2.78+ 5))

=2(1.671+7.78)
=189 cm (3 sf)

Difference between ABCD and PORS
=18.9-149=4cm Ans.

19 w2011p1.025)

(&) Solve 10-3(2x—1)=3x+1. i
(b) Solve the simultancous equations.

dx+3y=11

2x-5y=125 3

Thinking Process
(a) # Rearrange x on one side of equation.
(b} Multiply 2x—5y=25 by 2. eiiminate x, then find .

Solution

{a) 10-3(2x-1)=3x+l
10-6x+3=3x+1
10+3-1=3x+6x

12=9x
=12
=
e [ 290
=3 I3 Ans
(b) Let Ax43p =1l (A)
Qx =5y =28 creirennnns B)
(B)x2: dx=10y =50 1eecreeee (C)
(A)=(C):  dx+3y = Il
4.1‘—]0)'_— 50
e L
13y =-39
= y:—£=_3
13
subst, y into(A); dx+3(-3)=11
4x-9=11
dx=20
x=5

x=5 y==3 Ans

20 vaorvrroiy
Solve the simultancous equations.
2x+3y=0
x+dy=—13

Toplc 5 Solutions of Equations and Simultaneous Equations o Page 9

13]

Thinking Process

Substitute x =-4y -15 from 2nd equation into first
equation and subsequently salve for values of xand y.

Solution

substitute (2} into (1)
2(-15-4y)+ 3y =0
-30-8y+3y=0
~5p=30
y=-6
substitute y = =6 into (2)
x==15-4(-6)
=-15+24=9
x=9, y=-6 Ans.

S W—



‘" Mathematics (Topical)

Topic § Solutions of Equations and Simultaneous Equations © Page 10

2 1 (N2011-P2:010)

A piece of wire, 28 cm in length, is cut into 1wo parts.
One part is used to make a rectangle and the other a
square.

The length of the rectangle is three times its width,
The width of the rectangle is x centimelres.

(@) (i) Write down an expression, in terms of x, for
the length of the rectangle, I
(i) Find, and simplify, an expression, in terms
of x, for the length of o side of the square,
121
(b} It is given that the area of the rectangle is equal to
the area of the square,

{) Form an cquation in x and show that it
reduces to x* ~28x+49=0, [2)

(ii) Solve the cquation ¥° -28x+49=0. giving
each solution correct to 3 significant figures.

[4]

(iii) Which solution represents the width of the
rectangle?

Give a reason for your answer, [2]

(iv) Calculate the area of the square. n

Thinking Process

{a) (i) To find the expression # find the perimelar
of the rectangle and subtract it from 28 cm 1o
find the perimeler of squars,

{b) () Use given information 1o form an equation,

(#) To solve the equation # apply quadratic for-
mula,

{iii) Identity which value is suitable for the width of
lhe rectangle. Give a reason.

Solution
(a) () Lengthof the rectangle =3x cm  Ans.

(i) Perimeter of the rectangle = 2(f + b)
=2(3x+x})=8x cm

length of wire used to make the square
={28-8x)cm

length of one side of the square

- 288«

3 ={7=2x)cm Ans.

(&) (i} Areaof rectangle = Area of square
= (¥H3x)=(7-2x)
= 3x7 =49~ 28y + dy°
= x*-28x+49=0 Shown.

2 2 F2012:1°2:(32}

(i) x'-28x+49=0
by formuia,

I LU J(=28)7 - 4(149)

2

_28+/588
=2
- x=28+;f588 o '\,zzx-’\lsxs

= x=26.124 or x=1.876
x=26,1 or 1.88 (3s0) Ans.

(i) Width of the rectangle is 1.88 cm. because
the perimeter of the rectangle with this width
is well below 28 cm. which is 1l total length
of wire.

{iv) Areaof the square = (7 - 2x)?
=(7-2(1.876)
=(3.248)°
=10.55

=106 cm®  Ans,

(a) Solve the equation ——7"‘4"' ! -Z=1. 2]
{(b) Solve the equation " -81=0, 1]
(c)

|

The length of the base of a parallelogram is 6 cm more
than its perpendicular height, # cm.

The arca of this paralielogram is 33.25 cm?
(i) Show that A satisfies the equation

4" +24h-133=0, 12)
(i) Solve the equation 4/ +24/1—133=0. (3]
(it} Find the tength of the base of the parallclogram.

(1]

Thinking Process

{a} # Find common denominator, Cross mulliply and
solve for x.

{b) # Recall a°-b"=(a+b)a-b).
fc) (i) Apply: Area of parallelogram = base x height,
(i} Apply quadratic formula and solve for h.

{ii) Use the value of A found In (ji) to find the base
length.
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Solution

@

(®
=
=

€ ®

(i)

Sx4l=4 = x= Ans.

LAl

Jrz-—8|=0

¥ -92=0
(y+9{y-N=0
y=-9 or y=9 Ans,
Perpendicular height =/ em,

length of base = (6 + k) cm
area of parallelogram = base x height
= 33.25=(6+h){M

3325 _ 2
= 05 =6h+h

= -|34—3=6h+h’
= 133=24h+4K°
= 4k +24h-133=0 (Shown).

4R +24h~133=0
by quadratic formula,

e 244 ,/243 — 4{4)(-~133)

2(4)
. 24+ /576 +2128
8

_ =24+2704
8

or

_-24452 . =24-52
g g

= h=35 or -95 Ans.

(iii} length of base = (6+ A} cm

=6+35
=95cm Ans.

23 wizr202 ¢

(c) Solve the simultancous equations.

Ix+dy=17

2x-5y=19 i3]

Thinking Process
(c) Eliminate one of the variables and solve for x and

y.

Solution
(c) 3_\'+4y=17 ............ (1)
2y =S5y =19 s (2)
(=2 6x+ By= 34
(2)x3 6x—15y= 57
p— + —
y=-23 = y=-1
subst. y ==} into (1),
Ix+H-D=17
3x=21
x=7
 x=17, y=-1 Ans
24 vao12r2:010)
A P B
Q0
Ay
D R C

ABCD is a square.
AP = BQ = CR= DS.
(2) Giving reasons, show that triangles PAS and QBP

(b}

©

(d)

are congruent.

[3]

The length of o side of the square ABCD is 40 em
and AP =xcm.

®
(i)
0]

(i)

Write down an expression for PB in terms of
X [
Show that the area, y cm?, of PQRS s
given by y = 1600 —80x +2x°
When y= 1100, show that
x? —40x+250=0. [
Solve the cquation x* —40x+250=0.
Give cach answer correct to 1 decimal
place.

(2]

(3]

Two outlines of ABCD are drawn to scale in the
answer space below.

The scale is 1 : 10,

Draw accurately the quadrilateral PORS
corresponding to each value of x found above.
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A B (© () y=1600—80x+25°

when y=1100,

= 1100=1600-80x + 2x°

= 2x*-80x+500=0

= x*—40x+250=0 Shown.

(i) x*—40x+250=0

using quadratic formula.

D C UL ,/(-40)’ —4(1}250)

A4 B A
_ 40+ /1600 - 1000

2
_ 40+ /600
= 2

= =40 +2J600 - 40-—;/6(}0

= x=32.25 o x=775
x=322 or 7.8 (1dp) Ans.

2
e D c 121 (d) Given scale; 10 : 1
L., 322 @ 322
Thinking Process S

(a)
(b}

(c}

(d)

Prove: AP=8B0, AS=BP and ZPAS = £08P.
(i) Use pythagoras theorem to find FO. Apply

Area = length x width.
0} J;' ﬁ)ubslltule ¥=1100 in the equation given In 4 < 3.2Zcm >p B

5 A

(i) i?’)(Solve by quadratic jormula.
To construct the quadrilateral PORS # change the S
values of x according 1o tha given scale.

AP =322 cm and 0.78 cm respectively.

Solution 3.22cm

(@

(®)

AB=AD (given)
DS =AP (given)

s PB=§S4 oY
also, AP=BQ (given) /
PAs =QBP =9 [(4BGDTs a square)] DR e
APAS = AQBI* (SAS) Shown.
0.78 cm
() PB=(40-x)cm Ans. . 3
(i) InAPBQ, using pythagoras thearem, iﬂ.’ls em
PQ* = PB* + BQ ¢
=(40-x)" 4+ ¥°
area of PORS :
y=POxPFS APAS = AQBR
= PO - PS =PQ s
=(40-x)* + ¥°
=1600-80x + x* +x° D R C

=1600-80x+2x> Shown.
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25 201300020
3x, 2x-1 _
(8} Solve y + . =3, [21
(b) Write as a single fraction in its simplest form
5 2
T+d T IT [21

Thinking Process

(a) # Re-express the fractions with a common
denominator.

(b) # Find common denominator. Scive for x.

Solution
N i
{ﬂ) T-F—-—-i——_)
Ix+2(2¢-1) =3
T
3x+dx=-2 _
Ty =3

Tx=-2=12
Te=14 = x=2 Ans.

5 2
P R |
_SSx=1+2(x+4)

(x+4H)(x-1)
_S5x-5+2x+8
(x+dHx-1
o dx+3
(x+4d)x-1)

(b)

Ans.

206 wmirror g

(c} Solve the simultancous equations.
x—-y=6
4y +3y=-3 [3]

Thinking Process

{¢) & From 1s! equation, make y the subject of
formula. Substitute the expression into the
2nd equation to solve for x. Substitute the
value of x back into the exprassion of y to
find the value of y.

Solution
(€ 2x=y=6 . rcerrerene
AX 431 =3 s
From (1) y=2x=0 . (3}

Substitute (3) inta (2):
dx+3(2x-6)=-3
4x+6x-18=-3
Wrx=15 = x=15
Substitute x=1.5 into (3):
r=2(1.5)-6
=3-6=-3
x=15 y=-3 Ans.

27 wzo13 ri.on)

Solve the equation -:i-"—zﬂ-%= 1 (21

Thinking Process

# Re-express the fractions with a common
denominator and solve for x

Solution

3x+l_x_y
2 3
3(3.1:4-!}-2x=l
6
Ox+3-2x=6
Ta=3

x=% Ans.

2.8 wav1r1013

Solve the simultancous equations.
dx=3y=14
2x+y=-3 3]

Thinking Process
Substitute the valua of y from 2nd equation into the 15t
equation and subsequently solve for values of x and .

Solution

4x=3y=14 ...cccernr {1}
2+ ¥ ==3 ciiiirrernrs {2)
From (2} y=-2%-3 rrirrene (3)

substitute {3) inte (1)
4x=3(-2x =3} =14
4x+b6x+9=14
10x=5

Xﬁi

Substitute x =% into (3).

=
y=-23) 3
==]=3=-4

.r:-‘.-lz. y=-4 Ans.

29 wnizr2011)

(2) Express as 2 single fraction, in ils simplest
form, ————4 3
ML e I TR Bl

(b) The distance between London and York is
320 km.
A train takes x hours to travel between London
and York.
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(i} Write down an expression, in terms of x,

i} 2¢*+5x-20=0
for the average speed of the train. [ (i) 2x* +5x-20

(i) A car takes 2-%— hours Jonger than a train applying quadratic formula.

to travel between London and York, J] =5+ (5) - 4(2)(-20)

The average speed of the train is 80 km/h ’ 2(2)
greater than the average speed of the car. —5+J35+160
Form an equation in x and show that it 3 4
simplifies to 2x2 +5x-20=0. [3] _ =5+./185
{iii) Solve the equation 2x*+5x~20=0, giving 4
your answers correct lo 2 decimal places. —: =D +4/185 of x=—o-yI185
[3] T4 ' 4
(iv) Hence fnd the average speed of the car S x=215 or —4.65 Ans.
correct to the nearest kmvh, (21
. 640
. (iv) Average speed of the car =
Thinking Process 5 2x+5
(a) Re-express the fractions with a common :2—26%
denominator. (2.
=68.817

_ distance
(b) () F Speed= “time =0% km/h  Ans.

(i} Apply speed =ﬂﬁ::$ 1o find the speed of

30 vaorvrrigzs
the car. Use the two expressions of speed to _
form up an equation. In quadn]nlcml ABCD
(i} Apply quadratic formula and solve for x. angle A= 2y + x)°
{iv) Substitute the value of x found in (ili) into the angle B = (3y + x)°
expression for speed of the car. angle C= (2y + 10)°
Solution angle D= (3x + 5)°
(2) By finding the sum of the angles in the
7 4
(@) 7437353 quadrilateral, show that 7y + Sx = 345, [
12p=-3-d(p+2 {b} Given that angle 4 = 90° then 2y + x = 90.
=((_::+2))(T;f3_)) Solve the simultancous equations to find x and y.
4p-21-4p-8 Ty + 5x =345
T rnEp-3 el 13]
10p~29 A (c) Find the size of the smallest angle in the quadri-
T(p+2(2p-3) L lateral, - [H
() () Average speed =320 i Ans. Thinking Process
(a) To find x # apply, sum of angles in a quadrilateral
(i) Average speed of the car = 360°,
(b} # Substitute the value of x from 2nd equation
320
== into the 1st equalion and solve for y. Substitute
Ity the value of y back into the expression of x
320 640 and solve for x.
=== (—————) km/h, .
20 2xa5 Solution
according to given information, (8) Sum of angles in a quadrilateral = 360°
320640 o = (2p+ )+ 3y +5)+ 20+ 10)+ (3x +5) = 360
S = 2p+x+3y+x+2p+104 3x+5=360
320(%-——1“2.4-5):80 = Ty+Sc+15=360
2x+5-2x 80 = Ty+35x=345 Shown.
*(2x+35) 320
5 _1
x(2x+5) 4
20=x(2x+5)

2¥°+5x-20=0 Shown.



i0' Mathematics (Topical)

Topic 5 Solutions of Equations and Simultaneous Equalions © Page 15

{b) Ty+5x=345 covrrerren
2v+x=90 ..
From(2): x=90-2¥ cceurvieenns (3)
substitute (3) into (1)

Ty +5(90 — 2y} = 345
Ty +450—10y =345
-3y ==103

_105 _
y—3—35

Substitute y =35 into (3).
x=90-2(35)
=90-70=20
x=20, y=35 Ans.

(c) Smallest angle = angle D

=(3x+5)°
=(3020}+5)°
=65° Ans.
31 (20140202
6c* —d
2 =
@ f 2
(i) Find fwhen c=8 and d=-4. [
(i) Express ¢ in terms of d and f. [2]
(b) Solve 17-5x<2x+3. {2]
(¢) Factorise 9-25x°. m

(d) Factorise completely 8px+6qy - 3qx~16py. (2]

(¢) Solve 5x° +6x~13=0.
Give your answers correct 1o two decimal
places. 4

Thinking Process

{a) (i} . Substitute the given values into the equation
to find £

(i) # Make c the subject of the formula.

{b) Arange the inequality such that the unknowns are
all on one side of the inequality.

{c) & Apply, & -b*=(a+b{a-1b).

(d) Factorise by grouping.

(e} # Apply quadratic formula and solve for x.

Solution
6 —d

@ @ f=

_6(8) —(—
et 4
~ 6(64) +4
i
388

=——=97 Ans.
3 ns.

- 6c’ —d
G f= 3

4f =6c” ~d

6’ =4f +d

3 _4f+d

T 6

c=:l:1’i[6+—d Ans

(by 17-5x< 2x+3
=5x=2x < 3=17
-Tx s -4

() 9-25¢°
=(3)° - (55)°
=(3+5x)(3-5x) Ans.
(dy 8px+6gy—3qx—l6py
=8px—16py-3gx + 6qy
=8p(x=2y)-3q(x=-2y)
={x-2yH8p-3q) Ans.

(&) 5x*+6x-13=0
" by quadratic formula,

-6+ J(ﬁ)2 - 4(5-13)
2(5)
_ —62/36+260
N 10
-6+ 296
10

_ ~6++/2%6 o629

10 10
=1.1205 =-2.320

x=112 or =232 (2dp) Ans.

32 veiup208

(a) T= ZJI'JE
g

(i) Find T when k=125 and g=981. (1]
(i) Make A the subject of the formula. 31

(b) Solve the equation 45-{p+3)=2p. [2]

(c) Solve the equation 2x4— 34 S_Tx =0, B3l

(d) Solve the equation 3y’ +1ly+4=0.
Give your answers correct to 2 decimal places.

(3]
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Thinking Process

(a) (i} Tofind T # substitule the values of h and g
into the given equation,

(i) # Express h In terms of T and g.

{c) # Add the 2 fractions by finding a common
denominator. Solve for x.

(d) Solve by quadratic formula.
Solution

. h
=2 ’_
@ () T=2r 2

when h=125, g=981 T=2r[123

981
=2x7x0.357
=224 Ans.

- fh
=27 |1
(i) T=2r z

T h

r \g
squaring both sides

= —r-—,z-’l = h==% Ans.
i~ 8 4
by 45-(p+3}=2p
45-p-3=2p
42=3p
p=14 Ans.
© 2x-3 5-x

a iy =0

3(2x-3)+4(5-x)__0
12 -
6x-9+20-4x=0
2x+11=0
2x=-11
x=-=355 Ans.

(@ 3y +lly+4=0
using quadratic formula,
| li\/(l 1y* ~ 4(3)(4)
y:
23)
_-H+121748
6

_=li+y73
6
- y=_n;J7‘3 or y=-u-(;\/ﬁ
==0.4093 =-3.2573
y=-041 or -3.26 Ans.

33 2visirr. 023

Solve the simultancous equations.
3x+dy=3
2x-y=13 K|

Thinking Process

From 2nd equation, make y the subject of formula.
Substitute the expression into the 1st equation {o
solve for x. Substilute the value of x back into the
exprassion of y 1o find the value of ¥

Solution

From (2): y=2x-13......... (3)
Substitute (3) into (1):
3x+42x-13)=3
3x+8x-52=13
1lx =55
x=5
Substitute x=35 into (3):
y=2(5-13
=[0-13=-3

x=3 y=-3 Ans

3 4 (J2015:02/09)

(@) Factorise completely

M 4x' -10x, 4]
(i 9° -4 ]
(b) Solve 3—_%=4. [2]
(¢}
23 5

A right-angled triangle has a base that is 7cm longer
than its height, 4 ¢m.

The hypotenuse of the triangle is 23 cm.

(i} Show that 4 satisfies the equation

I +7h-240=0. 12l
(i) Write down an expression, in terms of h,
for the area of the triangle. [t

(iify Hence state the exact area of the triangle.
(1]
(iv) Salve A%+ 7/1-240=0, giving your
answers correct to | decimal place. 13]
(v} Calculate the perimeter of the triangle, [1]
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Thinking Process
{a) (i} & Take out common factor.
(i} Recall a®-b®=(a+b)a-b)
(b) Perform cross-multiplication.
(c) {)) Find the length of base of the triangle and then
apply pythagoras theorem.
(i) Substitute the value of f#+7h from part {c) (i)
into the answer of (c) (ii).
(v) Solve by quadratic formuta.

Solution

(@ @@ 4x*-10xp
= 2,:(2.1.'1 -5y) Ans.

(i) 94°-4*
= (3a) - &°
=(3a=-b)3a+b) Ans.

=
(b) 3-2m =

7=4(3~-2m)
7=12-8m
Bm=35

m =% Ans.

(c) (i) Length of base of triangle
=(7T+h)cm
Applying pythagoras theorem.
(7+h) + 0* =(23)

(49 + 14k + 1)+ b* = 529

20 +14h-480=0

2k +Th=240)=0

i +7h-240=0 Shown.
(i) Areaof triangle

=1

= 2(7+h){h)
i
= 2(‘J’1hv+h }em

(i1i) From part (c) (i).
KB +7h-240=0
- I+ Th=240

area of triangle = -;—('H: + 1)
=15
=1040)

=120 cm® Ans.

(v} #+7h-240=0
using quadratic formula,

po Tt JO77 - 4(1)-240)

e AN

_=T+/49+960
2

_ ~7£+/1009
2

e —7+le009 S J2|009

=12.38 =-19.38
h=1024 or =194 Ans.

=

(v) Perimeter of the triangle = i+ 1 + 7+ 23
=21+30
=2(12.38)+ 30
=54.76
=548cm Ans,

3 5 (N2015°P2.(Q6)

{8) (i) Solve the equation
7\ _ .5
(.\’ + —2-) + —2- q

Give both answers correct to 2 decimal places.

2]
5

(i) The solutions of (.\'+%)=:t—j—xm: also the

solutions of x°+ Bx+C =0, where 8 and

C are integers. Find 8 and C. [3]
{b) Solve the inequality 7 - 3x> 13. 12)
{c} Factorise 6x=3yr+18y—xr. [21
(d) Solve these simultaneous cquations.

la+4b=-13

Sa+ 6b = -11 M

Thinking Process

(a) (i) Form a guadratic equation by taking square on
both sides. Compare it with given equation lo
find B and C.
(b} Amange the inequality such that x is on one side
of the inequality.
(c) Factorise by grouping.
{d) Eliminate one of the variables and solve for 2

and b.
Solution
@ @ (x+%)=:=~‘£i
, 1.5 1.5
— A’+2— 2 OoF .T+2— 2
gl i x5 0T
.\’—“2"' 5 or \‘-—-—2——5
e=-2382 or x=-46i8

x=-=238 or -4.62 Ans.
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(i) (x+%)=i -‘/2—5
o)
49 s

.r'+7:c+—4~=;;-

*+Tx+11=0

comparing it with x* + Br+ ¢
B=1 C=11 Ans.

) 7-3x>13
=Ix>i3-7
=3x>6

X<=2 Ans.

(€} 6x-3pr+18p—xs
=6x—xt-3yt+18y
=x(6-1)~3p(r ~ 6)
=x(6~1)+3y(6-1}
=(6-tHx+3y) Ans,

(d) Ja+db==13ccvrumenn. (n
Sa+6b==]] uirrm. 93

(1)x3: 9a+12b=-39
(2)x2: |0a+|2b=122

-a ==17 = a=17

substitute g=17 into (1),

3(17)+4b =13
51+4b=-13
db=-64
b=-16

“a=17, b=-16 Ans.

36 w016010109
Solve the simultaneous equations.
6x+y=]
dx-y=4

2]

Thinking Process

Eliminate one of the variables and solve for x and ¥

Solution
6x+y =] eeninn(l)
4x—p=dnnn., )
Adding both equations,
bx+1=]
dx-y=4
10y =3 = .\'=~%—
substituie :r=—;— into (1),
= 6(%)+.;'=I
= “3+y=! = y==2

X= -%- y==2 Ans,

37 w2016 r2 03)

(») Faciorise fully 8x°y -124°,
(b) Solve 4x-2(x+5)=3.
() Solve 7-55 <20

(@) A rectangle has length 2x cm, perimeter 8 ¢

and area 10 cm?,

2x
(i} Show that 2x* —9x4.5=0,

(n
2]
2]

m

12

(if) Solve 25’ =9y 4 5= 0, giving your answers

correct to 2 decimal places.

31

(iii) Find the difference between the length and the

width of the rectangle,

Thinking Process
(@) # Take out commen factor.

0]

{c} #F Arrange the inequality such that yis on one side

of the inequality.

(d) (i) Find an expression for the width of the rect-
angle. Then use the given Information o form

the required equation,
(i) Solve by quadratic formufa,

(#) Substitute the value of x found in {li) into the
expressions of length and width and find the

difference.
Solution
(@ 8xy-12y
=42y -3¢") Anms.
(b) dr-2(x+ 5)=3
dx~2v-10=3
2x=13

X |2—3 =6.5 Ans,
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{€) 7-5r<20
~5y<20-17
-5y<l13

543
y>-

y>=26 Ans

(d) () Letthe width of the rectangle be 1w,
given that, perimeter = 18 cim
= 2(2x)+2w=18
2w=18-4x

w=.2(i;£-)-=9—2x em

given that, area =10 cm’
== 2xxw=10
2xx(9-2x)=10
x(9-2x)=5
9x-25"=5
2x?—9x+5=0 Shown.

(i) 2¢*-9x+5=0
using quadratic formula,

—(=9) £ JI-9) = 4(2)5)

2(2)
_9:/81-40
3
=9:tJ4_i
3
=>_,r=9+\l?1_1 - x:9—Jtﬁ
4 4
=3.85 =065

x=3.85 or 0.65 Ans.
(iii) Taking x=3.85,

Length = 2x
=2(3.85)=7.7cm
width =9-2x

=90-2(3.85)=13cm
difference=7.7-1.3=64cm Ans.

38 wvaoreviory

Salve the simultancous equations.
3x+ y= 9
2x+3y=-8

)}

Thinking Process

Substilute the value of y from 1st equation into the 2nd
equation and subsequently solve for values of x and y.

Solution
IX+Y=T i 1]
2x+3y==8 e {2}
From (1): y=9-3% ccuiinnnns 3)

substitute (3) into (2):
2x+3(9-3x)=-8
2x+27-9x=-8
-7x==35
x=5
Substitute x=35 into (3).
y=9-335)
=9-15=-6
x=5 y=-6 Ans

3 9 (N2016/P4Q20)

Solve the equation 2“'4'4 +L;—2= 2.

(3]

Thinking Process

# Add the 2 fractions by finding common
denominator and solve for x.

Solution

2x4-l +.\'_:_2_= 2
(2x -0+ 4Hx=-2) =2
12
6x-3+4x-8=24
10x =35
x=3.5 Ans.

40 20160207

(@) x= Jat + 82

() Calculate x when a =-073and =184,

L}
(ii) Express b in terms of x and 4. 2l
(b
B (¥
g R
A X D P x+35 S

ABCD and PORS arc rectangles.
AD = x ecmand PS = (x+5) em.
Each rectengle has an area of 17 em?,

(i) Write down an expression for PQ in terms of

x.
(i) AB is 3 cm longer than PQ.

i

Form an equation in x and show that it

simplifies to 3x° +15x-85=0.

Bl
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(iii} Solve the equation 3x* +15x~85=0.
Give your solutions correct to 3 significant

figures, [3]
(iv} Find the perimeter of the rectangle PORS.
2]

Thinking Process

{a) (i) Substitute the given values into the equation,
(i} # Make b the subject of the formula.

() (i) To find PO # apply, Area = langth x width .

{i) Apply, Area=lengthxwidih and simplify the
equation obtained.

(i) # Apply quadratic formula and sclve for x.

(iv) Substitute the value of x Into the expressions
of PQ and PS and find the perimeter.

Solution
® ) x=va +b?

= x= \/(-0.73)2 +(1.84)?
= x=.39185

= x=[98 Ans.

(i) x=va'+p?
= =g+
= HF=x-g
= b=f(x+a)x-a} Ans,

(b) (i) Areaof PORS = PSx PQ
17=(x+5)x PQ

s |7
PQ———A_+5 cm Ans.
- e Vi
(i} AB_(——I+5+3)cm
Areaof ABCD = ADx AR

17

]7=xx(‘_+5

+3)

17=17% 50
x+35

17x+3x({x +5)
|7 =200+ )
X+35

17(x+5)=17x+3x* +15%
17x+85=3x% +32x
37 +15x-85=0 Shown.
(iii) 3x" +15x-85=0
by quadratic formula,

_~15.Jus) - 4(3K~85)

- 2(3)

_ =154 1245

6

— x=—15+6v'l245 T _‘,___—15—64|245

=338 =-8.38
x=338 or -838 Ans.

' = A7 _ 17
) PO=gos=gagom

PS=33845=838cm
perimeter of PORS = 2(PS + POy

= {yiag PLTh
‘ 2(8"8+ 8.38)
= 2(10.409)

=20.82cm  Ans.

4 1 (S2017:P1/Q1 )

Solve the simultaneous equations.
Sx-2p=16
3x+4y=1 [3]

Thinking Process

& Multiply the first equation by 2, eliminate y and
find x. Substitite the value of x back Into the
equation to find the value of y,

Solution
5x=2y=16 e, (n
Ix+d4y=T . (2)
eq. {1)x2: 10x ~ dy = 32
x+dy= 7
I3x+ 0 =39 = [3v=39
x=3
substitule x =3 into eq. (2),
33y +dy=7
dy=-2
_ 1
y=-3

x=3 y=—% Ans.

42 (N2017.P2:03)
(8) Express ns a singie fraction in its simplest form
4 s ,
=2 x4l 21
(b} Solve 2x(x+1y=3(4-x). [3]

{c) Anil and Yasmin buy some pens and nodebooks
from the same shop.
Anil buys 3 pens and 2 notcbooks for $4.80 .
Yasmin buys 5 pens and 4 notebooks for $9.00 .
(i} Form a pair of simultaneous equations to
represent this information. m

(i) Solve the simultaneous equations to find the
cost of a pen and the cost of a notebook. 3]
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. 43 72010
Thinking Process = -— :
{a) Re-express the fractions with a common A rectangular picture, ABCD, is placed inside a

denominatar. rectangular frame.
{b) Solve by factorisation.
(c) () Solve by either elimination method or 2
substitution method. ’ B
Solution ' 1
2 x|l 2
4 5 ;
(a) -——
x-2 x+1 D C
Az =3(x-2) 2
(x=-2)(x+1)
___4.\'+4—5x+10 The length, 4B, of the picture is three times its
(x=2Kx+1) height, x cm.
14=-x The width of the frame is 2 cm.
iy g (2) The total area of the picture and the frame is
(r—2)x+1) 476 cm?
®) Ix(x+1)=3d-x) Form im equation in x end show that it simplifics
e it to 3x* +16x —460=10. [}
—— : (b} Solve the cquation 3x* +16x—460=0. 3]
2x° -12=
s e (¢) Find the height and length of the frame. (2]
v -3x+8x-12=0 (d) The frame is made from woad.
X2x-3)+4(2x=3)=0 The wood is 5 mm thick.
(2x=-3)x+4) =0 The mass of 1 cm?® of the wood is 0.7 g.
= 2r-3=0 or x+4=0 Calcutate the mass of wood used in the frame.
; 13l
x== x=-4 I
2

3 Thinking Process
x=5 of —4 Ans. (a) Find the height and length of the frame in terms

of x. Apply, Area =lengthx widih

(c) (i) Let pbethecostofapenand n be {b) Apply guadralic formula and solve for x.
the cost of a notebook {¢) Use the value of x found in (b) to find the height
y and length of the frame.

<. according to given information, (d) To calculate the mass # calculate the volume of
3p+2n=48 wood used in the frame.
Sp+4n=9 Ans. Solution
(ii) 3p+20 =48 ) (o) Giventhat. AB=3xcm. BC=xcm
5p+4n=9 e (2) . length of frame =3x + 4
eq{1)x2: 6p+4n =96 e 3) width of frame = x+4
Total area =/ = w
eq.(3)—eq.(2): 6p-5p=96-9 o 476=Cx+ A)x+4)
p=06 '

=  476=3x"+12x+4x+16

substitute p=10.6 into eq{l) A
= 3 +16x-460=0 Shown.

3(0.6)+2n =48
1.8+2n=48
2n=3
n=15
cost of pen =30.6,
cost of notebook =$1.5 Ans.

e
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(b} I +16x-460=0
applying quadratic formula,

v [ Jusy —4Gy—s0)

B 23)

= =16+ /256 + 5520
6

- =16+4/5776 ~=16£76
6 [

= x::'_ﬁﬁﬂé . _T___-166—76
x=10 or =1533 Ans.
(€} Length of frame =3x + 4
=3(10)+4=34¢cm Ans.
width of frame = x + 4
=10+4=14¢em Ans.

(d)  Area of picture = 3x x x
=3{10)x10=300 cm?
Area of frame = total area of picture and frame
~ area of picture
=476-300=176 cm®
Volume of wood used = [76 x 0.5 = 88 cmm?®

[Notethat: 5 mm =0.5/cm]

mass of | em® of wood =0.7 B
mass of 88 cm’ of wood =0.7x 88 = 61.6 g

mass of wood used =61.6 g Ans.

44 y201801:08

4 _ 1
=11 3% 21

Solve

Thinking Process
Cross multiply and solve for x.

Solution

45 (I2018/02.03)

{n) Solve 3x+10)=12—7y. [2]
{(b) Solve the simultancous equations,
Show your working.

dx-3y=28
bx+y=9 [3]

; v- -8y [3]

() Simplify .
e 2v = 13v-24

Thinking Process

{a) # Expand and solve for x.

{b) # Substitute the value of y from 2nd equation
into the 1st equation and solve for x Substitute
the value of x back into the expression of y
and solve for y.

(c} # Factorise numerator and denominator.

Solution

@ 3(x+10)=12-7x
3x+30=12-7x
10x=-18
x==1.8 Ans.

(b) dx-3y=28.....()

substitute (3) into (1):
4x-39-6x)=28
dx-27+18y =28

- 2D o
22x=55 = .\-—22—2.5

Substitute ¥=2.5 into {3).
y=9-6(2.5)=-6

x=235 y=-6 Ans.

v -8y
27 - 13v-24
v{v=1§)
T2 16y +3v- 24
_ v(v - §)
T W(v-8)+3r-8)
=_____v(\'—8) st Ans.

(v=BX2v+3) 2v+3

46 (I2018:02.09)

{a) On Monday, Ravi goes on a 20 km run,

{i} His average speed for the first 12 km is
x km.
Write down an expression, in terms of x, for
the time taken for the first 12 k.
Give your answer in minutes. (1]
(ii) His average speed for the final 8 km of the run
is L5 km/h slower than for the first 12 km,
Write an expression, in terms of x, for the time
taken for the final 8 km of the run,

Give your answer in minutes. [
(iii} Ravi takes 110 minutes 1o complete the full 20
km.

Form an equation in x and show that it
simplifies to 22° - 273 +216=0.  [4]
(iv) Solve the equation 22x* =273x+216=0. .

Show your working and give eachanswer correct
to 2 decimal places. (3]
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(b) On Friday, Ravi ran the whole 20 km at the
same average speed that he ran the final 8 km
on Monday.

Calculate the time Ravi took to run 20 km on
Friday.

Give your answer in hours and minutes, correct
to the nearest minute. [K]]

Thinking Process
distance

(a) (i} # Apply, time==C ccd
+ _ distance
() Apply, time-————t_'pma ™ Note that this time
average speed is 1.5 km/h slower than x.
{ii) To form an equatiocn & add up the two times
and equate to 110.
(iv) Apply quadratic formuta and solve for x.
(b) Substitute the value of x into your answer to parl
(a) (i) and Calculate the time.

Solution

() (i) Time taken =%_2— hours

12

720

% 60 = —— minutes Ans.
x

X

(i)} Time taken = 3 hours

X—1.

——— minutes Ans.

(i) Total time 1o complete the run=1 10 minutes
E_Q+ 480

= =110

x x-15
_ J20(x- 1.5)+480x _ |10

x(x-15)

= 720(x-1.5)+480x = 110x(x—1.5)
= 720x 1080+ 480x = i 10x* —165x
= [10x?-1365x+1080=0 (divide by 5)
= 22x%=273x+216=0 Shown,

22¢* =273x+216=0
Using quadratic formula,

o ~(-273) % (2273 - 422)(216)

(iv)

N23)
2734 +/55521
Ty P
273+ 235.63 _ 273-235.63
xRS 4 Of LS
=11.56 =085

s x=1156 or 0.85 Ans.

(b) Average speed = x—1.3
=11.56-1.5=10.00 km/h

i 20
aken =
Time taken 10.06

=1.99 hours
=1 hour 59 minutes Ans.




‘Q' Mathematics (Topical}

Topic 6 Co-ordinaie Geomewry © Page 1'

1 2eerpriony

ay Given that 2y = 3", find x wheny = 40k, 1
(2) 3 (1

(b) The points, A(0, 3) and B(2, 43), lic on the curve
as shown in the diagram.

54

i1

3=1

(i) Calculate the gradient of the straight line 48.
n

(i) Using the diagram, estimate the value of x at
which the gradient of the curve is equal to the
gradient of the straight line 48, mn

Thinking Process

{a) # Substitule the given value of y and solve the
equation.

Gradient = Y2~ %1 |

X3 =X,
(i} Draw a tangent to the curve, parallel to line
AB and look for the required value of x.

(b} (i

Solution
(8} 2y=3"
substituting y= 40%.\\'0 have
1 ¥ Bl}_ ar
2 —-|= —l=
-(40 2) 3 2( 5 ) 3
= 34 '3.1'

x=4 Ans.

() (i} Wehave A %) and B(L 4%)

(S T=]
j—

1|

gradient of 8=

LR
t
(=]

(D% ]
|

{ii)

By drawing a tangent parallel to line AB, we see that
the gradient of the curve is equal 1o the gradient of line
AB when x = 1.2 Ans.

2 w20l

(@) Pis the point (2, 9) and Q is the point (4, 6).

Find
(i) the length of PQ, 2]
{ii) the equation of the line PQ, [2]

Thinking Process
(a) () # Length or distance between two poinis:

J(X1 - -\'z)z +(n- Y2)2
(i} # Equation of a straight line: y=mx+C
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Solution

(8} () LengthofPQ= ,/(4 —2F +(6-9)

= (2 + (=37
=J4+9

=+13=3.61 units Ans

X . 6-9 3
(ii} Gradient PO = = e
equation of line through P and Q is
y= -ix +c
2
a P2, 9

9=—%(2)+c = c=12

. y=—%x+|2 Ans

(J2008/P1/Q17)

A straight line passes through the points P (1, 2} and
g (5, -14).

Find

(n) the coordinates of the midpoint of PQ, m
(b) the gradient of PQ, M
(c) the equation of PQ. 121

Thinking Process

{a) Midpoint =[."1;_Xz ¥ ; }’g)l

(b) Gradient =¥1=Y2
Xy— X3

{c) Equation; y=mx+c.

Solution

(b} Gradient of PQ=_.W=:‘.=_4 Ans.
{c) Equationof PQ: y=mx+c
= y=-d4x+c
for ¢, put P(1, 2)
= 2=-d{l)+c
c=2+4=6

y=—-dx+6 Ans.

4

J2009:P2:¢1c)

{c) The points # and @ are (4, 7) and (8, -3) respec-

tively.

Find

(i) the midpoint of P, m
(ii) the lenpgth of PQ. 21

Thinking Process

(c) () # Mid-point formula, M.-(ﬁ%,y’;yz]

(i) # Distance formula: f{x,- x2]2+(y1 vf
Solution

© () midpoint of PQ=(4_"2“.§, %)

/2R
—(2. 2)-(6,2) Ans.,

(i) length of PO = J(4-8) +(7-(-3))’

= ,f(—:l)‘ +(10)°
J116

|
=10.77 = 10.8 units (3s) Ans.

(N20G9:P L)

(8) Find the coordinates of the point where the linc
2y =3x+15 crosses the y-axis, in

{(b) The coordinates of the points P and  are (-1, 10)
and (3, 4) respectively.

Find
(i) the gradient of PQ, U

(ii) the midpoint of PQ. 0

Thinking Process
(a) Note that the line crosses y-axis, when x = .

(b) () & Apply formula, Gradient = i 2201,
2" M

(i) F Midpoint, M=[f.!¥?-, 2 ; J’z]_

Solution
() 2p=3x+15
The line meets y-axis when x =0,
2y =3(0)+15=15

coordinates are: (0, 7—%) Ans.
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(b) (i) Gradient of P = _._34_‘(1(:).

==6

4

ho| s

=-1L5 Ans.

(ii) MidpointofPQ:( *3,'0—;1)

=1
2
=(|, 7) Ans,

L2000°P1,014)

A straight linc passes through the points P (-8, 10) and
LA CAN)

Find
(a) the coordinates of the midpoint of PQ, ]
(b) the equation of PQ. [2]

Thinking Process
(8) & Mid-point —[’L"zﬁ h Yz)

{b) To find equation # use y = mx + ¢, where m Is
the gradient and ¢ is the y-intercept,

Solution
(3} Midpoint ofPQ:(—8;4 . I02+ ')
=(-2‘5.5) Ans.
| 0-1 9 3
(b} Gradient of Pg=——— == __3
¥ 9 -8-4 -2 4
Equation of PQ is:
sk
R
using Q(4, 1)

I=—%(4)+c = c=4

y= —-§~.r+ 4 Ans.
4

4201 1/P1:024)

P is the point (-2, 1) and Q is the point (3, 7).
(@) M is the midpoint of PO
Find the coordinates of M. [
{b) Find the gradient of the line PQ. [1]
(¢} The line with equation 2p+ 3x+ k=0 passes
through the point P,
(i) Find £ 2]
(i) Find the pradient of this line. [1]

Thinking Process

(a) & Midpoint =[L;i' ylZJ’zJ‘

: Yo ¥
{b) # Gradient = e =y

(c) () Substitute point P into the equation 1o solve
for k.
(i) # Rearrange the equation in the form

y=mx+c.

Solution

(@ Mid-point. A =("2+3. 1—})

(b) Gradient of PQ = 3—2%

=11
_[5

Ans,

o

() (i} 2y+3x+4=0
the line passes through point P(-2, 1)
= 2ADN+3H-2+k=0

2-6+k=0
k=4 Ans,
() 2y+3x+k=0
r==3x-k
ye-3sk

2

gradient, m=-=  Ans.

ot

(N20}1:P2:06)

The point 4 is (0, 7), and the point B is (6, 9.

(a) Express AB s a column vector. ]

(b) Find the gradicnt of AB. [11

(c} The cquation of the line A8 is X+ Pr+0=0.
Find P and Q. [2]

(d) The point C is (12, 2).

(i} Given that C is the midpoint of B, find the
coordinates of M. [1]

(i) Calculate AC. (1]

(iii) The point D lies on the line A8,
The line CD is paraliel to the y-axis.

(a) Find the coordinates of D. 2]
(b) Express ;b in terms of .-?B. [1]

Thinking Process

(8 # AB-0B-0A

(b) Gradient between two points =%!'_i'

27 M

(c) Find the equation of tha line AB Compare it with
the given equation lo identify P and Q.

{d) () To find M # apply the mid-point formula.
(i) Apply length formula: J(x, ~ X2 +(yy - voP

{i) To find O # solve the equations of AB and
CD simullaneously,
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Solution

(@) AB=0B-0A
(6 (0
Slo) 7

(b) Gradientof AB=

LS I =)

] s

=7

(

=4

|

Ans.

o o
W &

(c) EquationofdB: y= %x +

at A0, 7). 7=%(0)+c = c=7

y=%x+7
= 3Jy=x+21
= x-3y+2i=0
comparing it with x+ Py+0=0
P=-3 0=21 Ans.
(d) (i) Letcoordinates of A be(x, y)

[5” 9—+L']= (2. 2)

20 ey 2
64+x _ 9+y _
= == =12, 5 =2
= 6+x=24, 9+y=4
= x=18, y==5

M is (18, =5) Ans.

@ AC=Juz-0f+@2-7°
=J1a4+25
=169
=13 units Ans,

(iii) (a) Equation of AB: y=%x+7

equation of CD: x =12 (. CD|| y-axis)

lines AB and CD meet at D,
- y=%(12)+7=11
coordinates of D: (12, 11) Ans.

(b} AD=0D-04
(12} (0
=nj~\7
(12
=l 4

6 -
=2(2)=2AB

- -
AD=2A8 Ans.

(R2ei2rhQI4)
A is the point (0, 4} and B is the point (-6, 1),
(8) M is the midpoint of the line AB.
Find the coordinates of M. [1]
(b} Find the equation of the linc 48 i21

Thinking Process
’ B Y X UE b Y
{a) & Midpoint-[ Spbns ]

(b) To find equation & use y = mx + C, where m is
the gradient and ¢ Is the y-intercepl.

Solution
(@) M =[ﬂ. ﬂ)=(—3, 2.5) Ans.
2 2
(b GradientofAB:L“-—-_-i-;l
—6-0 —6 2

= equationol ABis: y= -;—.r+c
using point 4(0, 4)
4= %(0) +c = ec=4

|
==x+4 Ans.
)

10 w20i3er09
A line has equation 3y =2-=x.
(8) Find the gradient of the line. m
(b) The line passes through the point (5, k).
Find the value of &. [y

Thinking Process

{a) Rearrange the equation In the form y=mx+¢
(b) To find k # subslitute (5, k) into the equalion
of line.

Solution

Ans.

Uif—

gradient of the fine = -

(b) Iy=2-x
substitute (5, &) into the equation,
3k=2-5
Ik=-3
k=-=1 Ans.

Y - P —
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11 msetswi019)

Pis (-1, 3) and Q is (5, -1).

() Find the coordinates of the midpoint of PO. 1}

(b) Find the gradient of the line PO.

{1

(c) Given that the length of PO =21 units, where

A is an integer, find the value of n.

2]

Thinking Process

(a) Mid-point =(M J’1+Y2)
¥ B

(b} Gradient =¥1=¥z
X: - Xz

{e) Length = y(x, ~ X2 +(y; - yol? .

Solution

(®) Midpoint ofPQ=(Z%. %)
=(2, 1) Ans.

! _=1=3

{b) Gradient of PQ = 52D
=
6

Ans.

Wi

{c) Lengthof PQ= J(—I -5 +(3-(-1))*

2Jn = Ji-6) + (4’
2Vn=V52

taking square of both sides,
dn=752
n=13 Ans.

12 wooririizs

P is (-4, 4) and ¢ is (3, -2).

M is the midpoint of PQ,

(a) Find the coordinates of A

(b} Find the gradient of the line PQ.

() Q is the midpoint of the line POR.
{i) Find the coordinates of R

PM

(ii) Write down the value of R

M
[

2
[

Thinking Process

m»wwmm=fﬁ:g,m+n]
2 ' 2

(b} Gradient = X1=Yz
Xy = Xp

() () Let R be (x, y). Equate the midpaint of PQ

to the midpoint of QR.

(i) Apply length formuta to find the rallio.

Solution

@® M =(i2““§. "—;—2)

.
=( 3 1} Ans.

(b) Gradient of pg:_s-}(-_;i)

=—% Ans,
(€) (i Let the coordinates of R be (x. y)

2
since Q is the midpoint of tine PR,

= (iﬂ' 1¥J=(3, —2)

midpoint of PR = (-——% 4+_y}

2
—4+x_ 4+y
= —2——3 5 ——2 =-2
-4+x=6 5 4+y=-4
x=]0 y==8

Ris(10, —=8) Ans.
(i} Using vector method,
PAl = OM-OP
(Ao
1 4) | -3
MR = OR=-OM
I
2(’°J_['5J
_8 1
2l 1 -
=|2 ]= 3[ 2 =3PM
-9 -3

I, LAl
PM=MR = ro=3 Ans.
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13 vaisr2n

(@) Simplify 251+ e, 2
(b)
%\
104~
g
8. 5
7]
6 J
5- .....
4.
34
2.
| : K
DR L T T e e I R TL R
(i) Find the gradient of line /. [
(i) Write down the cquation of line K. )]
(it) Draw a line, L, through (6, 1) such that
the area enclosed between J, X and L is
6 cm?. [
(iv} Find the equation of line L. 21
(v) The line N is perpendicular to line J at
2, 2).
Find the coordinates of the point where line
N crosses the y-axis. [2)

Thinking Process
{a) Add the two fractions by finding a common

denominator.
vertical change
& (i) horizontal change *

(#} & Note that fine K is parallel to x-axis.

(i} To locate the line L # find the helght of the
triangle enclosed by lines J, K, and L by using
the given area.

{iv} To find the equation & use y = mx+c , where
m Is the gradient and c is the
y-intercept,

{v) Find the equation of line N. Put x=0 into the
line 1o find the y-intercept.

Gradient of a line =

Solution

4x-1, 3x+5

W) T
Ay -1+ H3x+5)
1 6

L Bx—2+9x+13
6
. I’ng- 13 Ans.
(b) (1) Grodient line J =

Ans.

b — Slm

(i) Equationof linek': p=1 Ans

(iii) Arcaot AJKL=6cm’
L

= §X6thﬁ

3h=6
h=2
height of AJKL=2cn.
For line L Refer to figure on the next page.
(iv) Taking two points (4, 3) and (6. 1) on the
line L.

=
66—

W

gradient, m=

=

o2 59
=S2=-l

equation of line L is: y=-x+c
using point (6, 1),
l==6+c = c¢=7

y==x+7 Ans.

(v) Line A is perpendicular to line J
= gradient of N x gradient of J = -1

gradient of N = % =-1
gradient of N =-2
equation of line N is: y=-2x+c¢
using point (2, 2).
2=-2N+c = c=6
equation ist y=-2x+6
line N crosses the y-axis whenx =0
= y==-2{M+6=6
required coordinates are: (0, 6} Ans.

Alternative Method:

Place a set square along line J and draw a
perpendicular. fine at ‘point (2, 2). The
perpendicular line crosses the y-axis

at' (0, 6).
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1 4 N2015/P1(22)

P is the point (1, -3) and Q is the point (7, 2).
{a) Find the coordinates of the midpoint of PQ.
(1]
(b) Find the gradient of the line PO. [1]
(c) The line, £, with equation 2x - 5y = k, passes
through the point Q.

(i) Find the value of . [
(ii) The line x + Ay =13 is paralle! to £.
Find the value of 4. [

Thinking Process

(a) # Mid-point [ﬁ%. .Vt;}’a]

(b) Gradient = J1=Y2
Xy = Xa
{c) (i} Substiute point Q into the equation of line L
and solve for k.

(i) Parallel lines have the same gradient.
Rearrange the equations of both lines in the
form y=mx+ ¢, and equale their gradients to
find A.

Solution

(@) Midpoint of PQ = '_;l ‘3“2)

(53
(

R
%
=
o

1
i 2
(_3)=£ Ans,
7-1 6

4

(b) Grdient of PQ =

1

(€) (i} 2x-5y=+%
the line passes through point Q(7. 2)
= AN-5(2)=k

14-10=k
k=4 Ans.
(i) x+4dy=3
Ay=-x+3
si-rlts
A A
. -1
gradlcnl-j-
LineL: 2x-5p=4
Sy=2x-k
P2k
5 5
. 2
gradlcm—-s-
since the two lines are paralfel,
2 -l
SuirAy

= 2d==5 = A=—§ Ans,

15 av6ri00y

The coordinates of the midpoint of the line 48

are (1, 2).

The length of the line 48 is 10 units.

(a) If the gradient of A8 is 0, find the coordinates of

A and B, (1]
(b) If the pradient of AB is % find the coordinates of
A and B, 12}

Thinking Process
(a) Draw a quick sketch fo find the coordinates of A
and 8. Note that line AB is parallel to x-axis.

(b} Draw the line AB using the given gradient. To find
coordinates of A, point (1, 2) moves 3 units down
end 4 unils to the right. To find coerdinates of B,
point {1, 2) moves 4 units to the right and 3 unils
up.

Solution

(a) The gradient of line AB is 0. therefore line AB
is parallel to x-axis and meets y-axis at y = 2

by drawing a quick sketch, coordinates of

Aand Bare: A(-d, 2), B(6.2) Ans.

5 units

v
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(b) The gradient of line AB = %

by drawing a quick sketch. coordinates of
Aand Bare: A(=3, =1), B(5 5} Ans

A3 - -}
) 44—

16 w2imrigie

A is the point (0, 3), 8 is the point (1, 5) and C is
the point (p, =1).

{(n) Find the equation of the line AB. 2]
(b) The gradicnt of the line BC is —%.

Find the value of p. 2]

Thinking Process

{a) To find equation & use y = mx + ¢, where m is
the gradient and c Is the y-intercept.

(b} Equate gradient of 8C fo -%.

Solution
(a) Gradientof AB =f;3= 2

Equationof ABis: y=2x+c
using A(0, 3}
J=2H0+c = c¢=3
cquationof AB: y=2x+3 Ans

(b)w Gradient of BC = == = &%
p-1. p=l

= -—

W

__6
p=1
3p-3=24

3p=27
p=9 Ans.

17 wzoi7pi:020)

The coordinates of P and M are (-3, 10) and (0, 4).
(n) Find the gradient of the line PM. 11
(b) Find the equation of the line PAM. )]
(¢} M is the midpoint of PQ.

Find the coordinates of 0. [2]

Thinking Process

{b) To find equation & use y = mx + ¢, where m s
the gradient and ¢ is the y-intercept.
{c) Let O be (x, . Equate the midpeint of PQ to

point M.
Solution
@R GrdioT or PAL R e
0-(-3}
="—"=-2 Ans.
3

(b) Equationof PA is: y=-2x+c
substitute M0, ), 4=—-2A0)+¢c = c=4
y==2x+4 Ans.

(c) Let the coordinates of Q be {x. »)

midpoint of PO = point A/
= (-34-.\" E?]:(o_ 4

2
-3+x= ] l{l+_v__4
=3+x=0 10+ y=8
r=34,] p=-1

coordinates of O are (3, =2) Ans.

18 vanisez0i0)

A is the point (~4. —1). B is the point (2. 2} and

ind 4
i< 8)
{#) Find the coordinates of the midpoint of 8.

(1l

(b) Find the gradicnt of 48. (1§
(¢} Show that BC is perpendicular to 4B 121
(1) ABCD is a rectangle.

Find the coordinates of point D. 2]

(c) Calculate the perimeter of rectangle 48CD.  [4]

Thinking Process

(a) Mid-point=(ﬁ+_xz Ytﬂ’a]
2= 2
{b} Gradient Y15 )s
Xy = Xa

(c) 7 Find gradient of BC. Show thal {gradient of
AB) x (gradient of BC)=-1.

(d) Note that AD=BC. Find OD using veclor
subtraction.
(e} Perimeter of a rectangle =2 (length + width).

il

el
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Solution Solution
(8} Midpoint of A8 = (‘4—2*% iz*'_’-) (@ Midpointof PO, M = (‘3;5. “—;'-)
=({-1 %) Ans. =(L %) Ans.
{b) Gradientof A8 = ;:g:‘:; (b) Gradient of PQ = E%)'
=%=% Ans. =—% Ans,
© BC =[_g) = gradient of BC =_Ts =-2 © Length of OR = Jm
=J36=6

: : !
f ABx Gradient of BC = L x - 2 3
Ciadent of A8 x Gradient of BC S5 %2 Length of OP = {/(~3-0) + (4 - 0)’

BCi dicular to 4B S=h_l A
IS pt:rpcn 1cular to 0wn. J_
=J25=5

() ABCD isa rectongle point Piscloserto @ Ans,
= A-;.) = B-&‘
= OD-0d=BC
= O-.D B (3:4 + B?C
-(@)+(4)-(5)
coordinates of D are (0, -9}  Ans.

() Lengthof AB=\J(2+4) +(2+1)°
=36+9 =35
Length of 8C = f(4)* +(=8)?
= J16+64 = 80

Perimeter of ABCD = 2(+/45 + 30}
=31.30 Ans.

1 9 (N2018:91 020)

P is the point (=3, 4), @ is the point (5, 1).
{(n) M is the midpoint of FQ.
Find the coordinates of M. [1]
(b) Find the gradient of PQ. [
{c) R is the point (-6, 0), O is the point (0, 0).
Which of the points, R or P, is closer to 07
Show your working. [2]

Thinking Process

. Xi+X2 Y+ y
Mid-point = | A1222 1°42
(a) poin [ 2 5 )

(b} Gradient = Y1=Y2
Xy = X3
{c) To check which point is closer to O F f(ind the
lengths of OR and OP,
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Topic 7
| Graphs of Functions and Graphical |
| Solutions .
1 wanorr2om
Answer the whole of this question on o shect of
graph paper.
Adam stood on a slope, 15 m {rom the boitom. He
rolled 2 heavy ball directly up the slope.
After 1 seconds the ball was y metres from the bottom
of the slope.
The table below gives some values of ¢ and the corre-
sponding values of y.
rlol 1| 2]25]3([35]|4[45]35 (55
yl1522[2525|24122|19| 15|10} 4

(a) Using & scale of 2 cm lo represent 1 unit, draw a

horizontal f-axis for 0<r<6.
Using a scale of 2 cm to represent 5 units, draw

a vertical y-axis for 0<y=30.
On your axes, plot the points given in the table
and join them with a smooth curve. [3]
(b} Extend the curve to find the valuc of ¢ when the
ball reached the bottom of the slope. [1
(c) (i) By drawing a tangent, find the gradient of the
curve when 1 = 3.5, [2]
(i) State briefly what this gradicnt represents.
[
(d) Immediately aficr he rolled the ball, Adam ran down
the slope at a constant speed of 1.5 mys.
(i) Write down the distance of Adam from the
bottom of the slope when
@r=0,
(b)r=4. 21

(i) On the same axes, draw the graph that
represents the distance of Adam (rom the
bottom of the slope for 0<r <6, 12]

(iii) Hence find the distance of Adam [rom the
bottom of the slope when the ball passed
him. [n

Thinking Process
{c) (i} y represents the distance and ! represenis
time. Therefore gradient is the rate of change
of distance l.e. speed.
(d} (i) (a) Note that when t= 0, adam is 15 m from
the bottom.
(i) Using the information from part (d) (i), draw a
straight line on the sama graph.
(i) Note the distance where the two graphs meet,

W e
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Solution (b) The table §hows some values of x and the
@ corresponding values of y,
J’uE SN nupuy Emn Rl _a.._T: .;.u:r_ = - : ey BE s X 0 2 4 6 8 10
10 [ ﬁ? Brijsctsanibie %3 R yl 24 )40 | 48 | 48 | a0 | 24
R s R RS Tt ke
S E;ELT Hatasass 4 SR Nl F |43t () Using a scale of | cm to represent |
TS 114 \,5' ET"- t S e metre, draw a horizontal x-axis for
25 BT : H :I‘_;_g_ ‘ = m_ =dhasa, = 0=sx<Id,
T R 'QL‘A HpH Al p Using a scale of 2 cm 10 represent 10
T — e ETi EEr= e metres, draw a vertical y-axis for
20 FEEEE \ R R R 05 y<50.
:;j—r : T FH Bt On your axes, plot the points from the
- sy AR Eawan table and join them with a smooth curve.
yits AT T (3]
3= 197 (i) Use your answer 1o part (a) to complete
A i the graph which represents the flight of
it [ nn R the stone, [1]
e e [ Ao e )
10 |- EaaRerey (i) Find the height of the stone above the sea
e Eard pamas when its horizontal distance from the cliff
7 T 58 was 7m. m
34 g o i fope |
5 oh ST (iv) Use your graph to find how far the stone
fman vl G travelled horizontally while it was 6m or
e N more above the top of the clifT, 12|
+if ] - 4{\% =1 (©) It is given that 24+105-x* = p=(x=5)"
e ! 2 3 . 3 § ' () Find the valuc of p. [
{b) From graph we sec that the ball reaches the bottom (ii) Hence find
of the slope when time t = 5.8 sec.  Ans (a) the greatest height of the stone above
(c) (i) g_zrzxdienl=-14'L?'—-‘r e sea., . [_[l
5-=25 (b) the hotizontal distance from the cliff
,_[;?_-55= Y5 Ans ;)vet;c:t the stone was at its grcale?:]
- g -
(i} The gradient represents the speed of the ball
at 3.5 sec, .
(d) () (@ When r=0, Adamis 15m from qukmg Pro‘.:ess
B bottom {b) (i) Par {a) gives the values of x when y = 0.
Li3 . * Therefore extend your curve to meet x-axis
distance from bottom=15m  Ans at & point you have calculated in part (a).
: o I 2 {iv) From graph, find the two values of x when the
(b) distance = speed x time = 1.5x 4= 6 m stone was 6 m or more abave the top of clii.
Adam is 6m below from its starting point. Note that the height of the cliff is 24 metres.
J 1 Therefore the stone Is 24 + 6 = 30 m above the
o distance from bottom =15-6=9m Ans sea leveal,
(i) refer 1o graph {c) (i) Soclve the equation for p.
(it} required distance=7 m  Ans Solution
(a) 0=24+10x~x°
(N2007/P2,08)

Answer the whole of this question on a sheet of
graph paper.

A stone was thrown from the top of a vertical cliff,
lis position during the Right is represeated by the

equation y =24+ 10x~x*, where y metres is the
height of the stone above the sea and x metres is
the horizontal distance from the cliff,

(2) Solve the equation 0 =24+ |0x-+°,

2]

¥ =10x-24=0
o+ 2x=12x-24=0
xx+2)=12(x+2)=0
(¥4 2Hx=12)=0
{(x+2)=0 (x=12)=0
x==2 or x=I[2

=

or

x==2.0r [2 Ans
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(W) (i} & (ii) Refer to graph

hif
R R P
- mrmfa b
50 T T
45T AT
40 /e
Lt it
17 T
30 s IESRERESE
/__ ' :1:': JL
- s P
S0 JH Tt T3 W e RS R A N
i ‘ s 7..1_.
s ) W RERSHRERN
RRA CT Flt b
mma T i B o
10 ' —
A A b w R e T e e e
o +H Fedd i : b _f\(b)(li)ﬂ$ -
++ rid W3 | i =it - T
o M : i e R N
A :::!0:6::_* A A b h o4 L P EN IR o

0 N2 T3NS sbspiAG T 170 8

{iif) From graph, the height of stone when
horizontal distance was 7m is 45 m  Ans,

(iv) The height of the cliff is 24 m. When the
stone was 6 m above the top of the clifll
then the total height above the sea level is
244+6=30m

-, from graph. the distance travelled by the
stone when it was 30m above the sea level
or 6m abave the top of the clifT is:
94-06=88m Ans,

© () 24+10x-x*=p-(x=5F
24+ 10x —x* = p=(x* = 10x + 25)
24+105—x° = p—x* +10x-25
p=24+25
p=49 Ans

(i) () Greatest height reached =49 m Ans

{b) Req. horizontal distance =5 m Ans

Lo [H T 280, 1300 4

(S2008:P2:(38)

Answer the whole of this question on a sheet of
graph paper.

The table below shows some values of x and the
corresponding values of y, correct 1o one decimal place,
for

L\*:%:Z‘.

X -2 |-1 |0 l 2125] 3 |35] 4

» p|04{08[16]32]45([64709.1 12.8

{a)} Calculate p. i1]
(b) Using a scale of 2em to represent | unit, draw a
horizontal x-axis for =25 xs4.
Using a scale of 2cm 1o represent 2 units, draw a

vertical p-axis for 0= y=<14.

On your axes, plot the points given in the table

and join them with 8 smooth curve, [3]
(c) As x decreases, what value does y approach?

(d) By drawing a tangent, find the gradient of the curve
at the point (3, 6.4). [2]

(¢) (i) On the axes used in part (b), draw the graph
ofy=8-2x, [2]
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(ii} Write down the coordinates of the point {e) (i) Refer to graph
where the line intersecis the curve. n {ii) (2.2, 3.6) Ans.

(i) The x coordinate of thispoint of intersection 4
satisfies the equation 27 = Ax + B, (i) Eq.of curve: y=gx2h

Find the value of 4 and the value of 8. 2]

Eq.ofline:y=8-2y

Thinking Process %x 2" =g8-2x
{c) # Observe the shape of the curve and make a 5
conclusion. 2= -5(8— 2x)

{d) Draw tangent at x = 3. Take two points on the

tangent and find the gradient. oF 5
(e) (i} Substitute eq. of line into eq. of curve. Rear- < '0_5-“
th uation in the form 2* = Ax+B.
range the eq n 2 X+ A 2,_:_21“0
Solution 2
g R A comparing it with 2° = dx+ B. we have
@ y=gx2=gxor=02, p
A==2=-25 and B=10 Ans.
L p=02 Ans, 2
(b)
J)
14
12-
o (4. 1)
Tay
10 5
£,
y
4,
#
: /
6
4
’F
2 it
2, 1.8
o ( ) Ly = 8- 2L
y=4x 2 HHTn
At ‘ - ah
=2 —i 0 ] 2 3 4Hx
4 £ H H i i -

(c) From graph, we sce that as x decreases, the y
values of the curve approaches to 0.  Ans.
(d) Gradientat x=3 is

11-18
1-2

= % =4.6 Ans.
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The curve y=x" -5 is shown on the axes y
below. 5 " ST g g AN
(a) Use the praph 1o find an approxi- T 36 L I
matc value of ¥s. (M PR eIy - ‘_:_ ; '
{b} (i) On the axes nbove. draw the 13 A anarans
graph of p=15-5x [ T A i - - el
(i) Write down the coordinates of FHH A AR T AT AaRRHE
the point where the graphs %
cross. (1 HH A :
(iii) The x coordinate of the point ] -
where the graphs cross is o =2 ST T2 d Z
solution of the equation ] < gl
e T j " L
3 = qa+by, Find the value of @ [IEHH : : wan
and the value of . M H IO =t - Shx
1 Ll T "
T 12 :
Thinking Process 2
(8) Notethatwheny =0, x=95. REalin i_‘ - -
{b) {ii) Substitute equation of curve . T
into equation of line, Rear- 11 Ruf
range the resulting equation Tt “:i.:{
inthe form x? =a+ bx .Find nan 2
the values ol a and b by -
comparison.
Solution
()} y=x'-35
when y=0.
0=x"-5 Y
=5 oIt : .2.': e I
x=5 : T 2
from graph we see that, when - H : H-H e ji
y=0. x=17 _t‘\::.:]:\— 15= Sx____ :j?
approximate value of + {1} et -
I5is 1.7 Ans. ¥ : : - ~qdH
px g
(b} () Refer to graph. L]
(i) (2.1, 4.5) Ans. -3 2HEHH ] 0 HUE 2 13
¥ fade
(ii) Eq. ofcurve:y:x’ -5 ] .
¢q. of line: y=15-5x -10 - .
x*-5=15-5x %]
X} =20-5x e : 2
comparing it with x* =a+bx, -{:I -
we have, _‘: i
a=20 and i e
b=-5 Ans. 1] %: g
]|




‘0’ Mathematics (Topical} Topic 7 Graphs of Functions and Graphical Solutions Page 6
P - = -

5 wo0sr2010

Answer the whole of this question on a sheet of graph paper.

The number of bacteria in a colony doubles every half hour.
The colony starts with 50 bacteria,
The table below shows the number of bacteria in the colony after ¢ hours,

Time (¢ hours) 0 0.5 1 1.5 2 2.5 3 35

Number of bacteria (3) 50 100 ) 200 | 400 | 800 | 1600 | 3200 6400

{8} Using a scale of 4 cm 10 represent 1 hour, draw a horizontal r-axis for ESE4
Using a scale of 2 cm to represent 1000 bacierin, draw a vertical y-axis for 0< p <7000,

On your axes, plot the points given in the table, and Jjoin them with a smooth curve, i3]
(b) Use your graph to find the number of bacteria in the calony when ¢ = 2.75. mn
(¢} () By drawing a tangent, find the gradient of the graph when ¢ = 2.5, [2]
(i) State briefly what this gradient represents, [

(d) The number of bacteria in another colony is given by the equation.
¥ = 6500 - 1000y,

() On the same axes, draw g graph to represent the number of bacteria in this colony, [2]

(i) Find the value of ¢ when the number of bacteria in cach colony is the same, ]
(e) Given that the equation of the first graph is  y = ka', find the value of

@ & [

(ii} a, [

Thinking Process

(a} Plot the points given in the tabla.

{c) (i} x-axis represents time and y-axis represents number of baclera. Therefore the gradient represents rate of
Increass.

(d} (i) # From graph, find the time at the point whera the line meels the curve.

{e) Substitute the first two coordinates from the table into the given equation.

Solution
(@ 7000
J‘;fjt.‘- T 3 h i
I HEE E
4 E3RN ERRE: ol
e Lt HelH; e /
6000 TS
{4 ) y = —
"f‘m_ TN, 6500 - 1000 i /
15 S o ] R . /
5000f————— o g .
— _.._.." W i i . ¥ i /
s 221 ] e R e i $58] st b
= H e B / d
5 e FIJ-‘ i I ety : il \:._. : /
g 000 T R = / 7
z i \/ //F3.4.3600)
£ 0001 Tt ’4:/ =
Z ..".:f4 i1 Tlis ///] N
- o f il - v § 0
bid el et o el PEY I il
22 = e ot //: [
2000 i - ,
H T |
i i i ' B EN] CEEE] '
10004—— L . :
Yy dadfys
{117 J/ = i 5 I
= (2. 500) —= LT
LTI T L N R LY 8 T l 5
04 - : 13.05 -
0 I 2 3 4

Time {r hours)
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(b) When 1=2.75, no. of bacteria, y=2250 Ans.

) 3600500
c) (i Gradient = —————
©LO). e =2

=2214.3=2210 (3s0) Ans.

(i) The gradicnt represents the rate at which the
number of bagteria is increasing.

(dy Réfer ta graph.
(i) From graph, = 3.05 hrs. Ans.
(& @ y=h'
taking (0, 50) from the table
50=ka® = k=50 Ans’
(i) Taking another point (9.5, 100) from the
table and the value of &, we have
100 = 50a"*
a0.5 = 2
squaring both sides
4; bl ]
a2y =21
a=4 Ans.

(J2009:P1.(13)
y 1 ¥

Figure 1 Figure 2
Y .\’1
T N
Figure 3 Figurc 4

Which of the figures shown above could be the
graph of

(@) y=x'+2, {1
(b) y=(x=2)x+1} {i]
(€) y=2-x-x. i

Thinking Process

(a) # Observe that it is a quadratic graph which is
symmetrical about the y-axis.

{b) # Observe that it Is a quadratic graph which cuts
the x-axis at x = 2 and x = -1.

{c) # Observe that #2 Is negative. Therefore W is a
quadratic graph opening downwards.

Solution

(a) J'=.\’2+2 — Figure 3 Ans.
() y=(x=-2x+h) - Figure2  Ans.

© y= 2-x-x — Figurel Ans.

{12009 P2'Q8)

Answer THE WHOLE of this question on a sheet
of graph paper.

S
A ] 1 D
-T- I 10
B i c
R

The diagram represents a reclangular pond, ABCD.
surrounded by a paved region.
The paved region has widths 1 m and 10 m as shown.
The pond and paved region form a rectangle PORS.
The area of the pond is 168 m.
(2) Taking the length of A8 to be x metres, writc down
expressions, in terms of x, for
(i PG,
(i) BC,
(iii) OR. (23
(b) Hence show that the arca, y squarc metres, of the
paved region, is given by
y=22+i1x+ 338, 21
(c) The table below shows some values of x and the
corresponding valucs of y.

B 3 [as | 4] s

6|7

f.Jj 167 |156.5] 150 | 144.2| 144t|47 52| p

Calculate p. 1]
{d) Using a scale of 2 ¢cm to represent 1 metre, draw

2 hotizonta} x-axis for 3Sx=9.
Using a scale of 2 cm to represent 5 square metres,
draw @ vertien! p-axis for 140 £ y =170

On your axes, plot the points given in the table
and join them with a smooth curve. (3]

[vs
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{¢) By drawing 8 tangent, find
the gradient of the curve at Ve T R EEebd er e Eas i BT E
(4, 150). @ el . ==HEE HE [GfEI

() Use your graph to find Tl il
(i) the smallest area of the ——
paved region, n LLR s \
(i) the length of PO when 85T T :
the area of the paved [l e \ 18R R e pyryemy phis ooy
region is smallest. [1] b \ Horpe b s

et

160-—(3 [Z1)} wrn v e e e
Thinking Process Eaed iy \ ed brpn e et . -
(a) () Note that paved region i b '\ o | ey B b [ 45 e 2 RRETY THETE ER T /
is of 1 m width, 155 ————— Y —1—7 =
@ Tofind BC # Apply the SR EE N A L s e e /
formula ST s B Yo e PR Y ey e —— 7
area = length x width . 150 e Ea N e Y e P a1 / SE8
@) # Add 11m to BC. e Ly Lo ] LR N ] e e e PR Y S
{b) Subtract area of ABCD from e e p . ] (/ ;
area ol PQRS. ke iR _.'III b 11 i)
() G From graph, find the e d—*) | '(4‘5 |'~isi\ [ /
value of y thal carre- 435 bril [E e o }:-’____"/
sponds o the ieast value I =
of the curve, RRAL Ee TE] Kang:
(i) From graph, find xwhen )40 ./\, :
¥ is minimum and use it 0
to find PQ.

Solution
@ (i) PO=(x+2)m Ans.
. 2 8 (N2009 12 (3R)
(i) Areaofpond 4BCD =168 m” e
.~ xxBC=168 Answer THE WIHOLE of this question on a sheet
’ of graph paper.
1 68 graph pap
BC==m Ans.
(iii) QR-BC+1I
(I68

(a) The variables x and y are connected by the
equation
+ll) m  Ans. p=4x* - 18x% + 20x.

The table below shows some values of x and the

(&) Area of paved region corresponding values of y.

= area of PORS — area of ABCD

= y=P0Ox0OR-168 X | 0 |05 I 5] 2 |25 3 |35
=(.\'+2)(16T8+II)—168 v lofsle|3]olole]p
=68+ by 4 == 33 +22-168 (i) Calculate the value of p. (1]
(ii) Using a scale of 2 cm 10 represent 1 unit, draw
=224 ]lx+=— 336 Shown, a horizontal x-axis for 0<x=4.

Using a scale of 1 cm to represent 2 units,

(c) p=22+1 |(9)+% draw a vertical y-axis for -4 5 y <24,

=22+99+37.333=158.3 Ans. On your axes, plot the points given in the
table and join them with a smooth curve.
{d) Refer 1o graph. [3]
(¢) Taking two poinis (4.5, 145) & (3. 160) on the (iii} Using your graph, find the values of x when
tangent, y=4. [2]
Gradient = 160-145 _ ~10 Ans. b A rectangu!ar card ‘is 5 cem long and 4 cm wide.
-4.5 As shown in the diagram, a square of side x
() () From graph, Smallest area =143.5m*  Ans, centimetres is cul off from each corner.

(i) The arca of paved region is lcast a1 x = 5.5
PO=x+2
=55+2=75m Ans.
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{ii)
s 1 . 1 i [
R
i : MR SN W NANEN
Il ; H 24 tmme e Pt
£ :_‘E' : T T ; J i
2 ik e FET
120 . = -
HHE P
! - 18 = imm iy =
- 16 frizie
The card is then folded to make an open box of td |
height x centimetres. o4 | }
(i) Write down expressions, in terms of x, for the 1 = 1S }L' i :{}}
length and width of the box. o e FEEE L
(i) Show that the volume, ¥ cubic centimetres, of AR ,'.,____ H
the box is given by the cquatien, G- f '
J" =43’ - [8x" + 20x. 21 aEn ..’ +HH
(iii} Which value of x found in (a)}{iii) cannot be HFZ’F 66 4 ',‘ % et
the height of & box with a volume of 4 cm’? %“h?-' T T I
n EHIEREN ] :
() Using the graph drawn in part ()i, find /R Tk
(a) lhe greatest possible volume of a box S 1 s Lo i': kuxs
made from this card, () I == & e N Tliite
H . H T . ¥ i I‘ [} 4 ! f ! -’-Hm‘i.
{b) i,h;ul::éght of the box with the grcat[els]t _1]:?_'_!.— Loy ::l.§5-_}l &29: e
- - Oy ] T
Thinking Process C
(a) () Substitute x = 3.5 into . SRR
{iy Plot the polnts from the tablae using the given e
scales. L i -
{ii} Draw aline at y = 4, and find the corresponding
valuas of x.
(b) () Subtract 2x from the length and width of the (iii) From the graph. when y =4,
reclangular card. _
(i) Express the volume of the box in terms of x. ¥=03. 135 ond 29 Aps.
{il} Substitute the values of x into length and width (b} (i) Length=(5-2x)cm Ans.
of the box and inspecl. s 10
(iv) (a) & (b) Find the greatest volume from the Width =(4=2s) cm - Ans.
graph and the corresponding value of x. (i} Volume=/xwxh

Solution with = I=(5-2x)(4-2x)x)

@ @) P=493.5 ~183.5) +20(3.5) =20~ [Bs+4x%)
=171.5-220.5+70 =20x - 18%7 + 4x”
=21 Ans. =4x’ = 18x* +20x  Shown,

{iii) x=2.9 cannot be the height.  Ans.

Whenx=29,

Length of the box =5-2(2.9)=-0.8
Width of the box = 4 - 2(2.9) =~ 1.8
Note that both answers are negative.
Therefore 2.9 cm cannot be the height.

(iv) (@) From graph. the greatest volume of
the box =6.6 cm®  Ans,

(b) Heightof' the box. x=074 em  Ans.
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(J2016°P2-06)

Answer TIHE WHOLE of this guestion on a sheet
of graph paper.

The table below shows some values of x and the cor-
responding values of y for

2

y==

T

x-rjo 23] 4]

o

n

L
4 |12

(2) Calculate the values of m and . [2]
(b} Using a scale of 2 ¢m to represent | unit, draw a
horizontal x-axis for —[€y<5.
Using a scale of 2 cm to represent 1 unit, draw a
vertical y-axis for 05 »s8,

On your axes, plot the points given in the table
and join them with a smooth curve, [3]

(e) Use your graph to solve the equations

()
(i) 2"=6

3%
Ttl [[]
(1

Solution

(2)

(b

©

Refer 1o graph below,

M Z=35 o a3

From graph,

when ¥=3, x=36 Ans.
(i) 27=¢
2.6

a
= y=8215

From graph,
wheny=135, x=26 Ans,

(d)

The equation y=zTr can be writ- g

Ew. N

ten in the form y=2"

(i) Find an expression for ¢ in

terms of x. [n

(i) Hence, find the equation of 7

the line that can be drawn

on your graph to evaluate y

=_3
when = T

[} 6

Thinking Process

Ln

{a) To tind m & n # substilute

x=-14& x=5inlo the equation

M

respectively,

]

i
14
-+

(c} (i} # Draw a dotted line at y=3 4

and find the corresponding

x-values,

-

(i} # Draw a dotted I'ne at y=15

and find the corresponding 3

x-values.

(d) () Equate the two given equa-

tions, simplify and make { the

subject. E

(i) Subslitute the value of tinio the i

expression found In {(d)}i) to

find x. Substitule this value of

xinto the equalion of curve and

simplify. 1~

\!

pEat

1
b
it

1

i

T

1

L

nmiry

A
1
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X

(d) () Equating y=2' and y=2_'

4
122
S 4
2=2
2
2! _ 2! x 2--
t=x-2 Ans
(i) when r= —%,
_% =x-2
=3-3.3
*=2-3=%
Substitute this value of x into equation
of curve,
54
YET

3 T )
= p=2ix27 = y=24 Ans

1 0 (N2010 P2:08)

Answer THE WHOLE of this question on a
shect of graph paper.

The variables x and y arc connected by the equation

2 x

Tt
The table below shows some corresponding values
of x and .

PR TP AT TN P R A R o |5 A B
y | o |-04)-02|12]|44]p

(a) Calculate p. [
{b) Using a scale of 2cm to I unit on each axis,

draw a horizontal x-axis for 0sx<5 and a

vertical y-axis for ~1sys7T.
On your axes, plot the points given in the table
and join them with 2 smooth curve. {3

3
{c) Use your graph 1o solve the equation ‘I"—U -2=03

for values of x in the range 0€x<35. [
{(d) (i) Draw the chord joining the two points (0, 0}
and (3, 1.2) and calculate its gradient. 1))
(i) Draw a tangent at the point where the
gradient of the curve is equal to the
gradient of the chord. n
(¢} (i) On the same axes, draw the graph of the
straight line y=—x+46. 2]
(i} Write down the x coordinate of the point
where the line crosses the curve. in
(iii) This value of x is a solution of the equation

¥ +Ax+B=0. Find 4 and B. 12

Thinking Process

(a} Substitute x = 4.5 Into y.
{b) Plot the points given in the table.
{c) Draw a dotted line at y = 0.3 and find the corre-
sponding x-values.
{(d) {i} Draw aline thatjoins the two given points, Use
the given points to find the gradient.
() Draw a tangent fo the curve at a point such
that the tangent is parallel to the line drawn in
{d) .
{(e) (fi) Equate and subsequently simplity the equa-
tions of the curve and the straight line.

Solution

545
® p=57-%
=0.1125-2.25

=6.863=6.9 Ans.

(b) Refer 1o graph nexi page.
3
X i X =03
(c) 10 2-0.3 = y=03
from graph,
wheny=035, x=25 Ans
(d) (i} Refer to graph for the chord.

2-0
3-0

(il Refer 1o graph.

=04 Ans.

Gradient = 1

(e} () Refer 1o graph.
(i) x=35 Ans.

3
(iii)y Equationofcurve: y= -

[ STE

0
Equation of line: y=-x+6

Equating both equations.

3

2 _X__

T x+6

2x° —10x _ _
30 =-x+6

2% —10x = -20x +120
25 +10x-120=0

¥ +5x-60=0

A=5, B=-60 Ans.

Uplgln U
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4 )
7
. 1
s
6 '.' 11 201 1:4°2:09)
] I,
E I The table below shows some of the values of x and the
: f corresponding values of y for
5 ' y=(2x = 3)x + 2).
x| -3f-2{-1] o0 vl 2] 3
4 Wl o | o -3 4 |15
- [ (a) Complete the table, (1]
3 {b) On the axes below, plot the points from the table
" and join them with a smooth curve. 12]
5 (e) Use your graph 1o
2 /i o} )= —x+ 6 ] {iy solve the cquation 2x~3)x+2y=2, [1]
(ii) - find the minimum value of ¥ [
(iiiy find the gradient of the curve at 2.4.
[2]
! HEE (d) (i) Show that the x-coordinates of the points
Zuk where y=(2x-3)x+2) and p=1 -2y
0.3 H L 552 would intersect arc the salutions of the
0 ‘J:" : S equation
Foaaity HE e 3 . 5 Fin 2@+ 3x-T=0, n
ez (i) Solve algebraically he equation
ias 2x'+3x-7=0, giving cach answer comect to
-1 i 2 decimal places, [4]
1 f
YA
16
HH: C
14-
HE
12
(W |
LT
AR
- 10
-
T
8
s
BT
|
6
el
11 L]
[
4
I
1
T
2-
mi
! N
-3 ) -1 0 I 2 3
-2 &
ot
-
H
~6 3
HH
-8
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Thinking Process
{a) To complete the table # Substitute x = 0 and
x = —1 into the given equation.
{c) (i} Draw the line y= 2 and find the corresonding
values of x.
(i} From graph, find the least value of y.
(i) Draw a tangent to the curve at x = 2 and
find the gradient of the tangent.
(d) {) Solve y={2x-3)(x+2) and y=1-2x
simultaneously.
(i) Solve the equation using quadratic formula.

Solution
@ When x=-1, y=(-2-3}-1+2)=-5

(d) (i) y={2x-3}x+2) R | § |

y=1-2% i (2)
substitute (2) into (1).
1=2x=(2x—3}x+2)
= 1-2x=2v"+x-6
= 2x*+3x-7=0
which is as per the given
equation. Shown.

(i) 2x*+3x-7=0

by quadratic formula.

=343 -4(2K-T)

=l o i 12)
when x=0, y=(0-3){0+2)=-6
_ =3 /5+36
(b) Pl
¥ _-3+65
. ‘I‘H‘T' f :lf, +H o 4
iyiaciaseatiad i Y I
- T4 = 3 or 1
J S £
: 35 me Ay = x=127 or =277 Ans.
HHT R 1429, 12)
L 10 R¥ FARS
T Li jl,
8- £
\Y LE MR
I
3 f
- : it
:‘_ I f i ARN
-t
it o |l
1 T.= ﬂ
s i
at e H g s 0 - mus L]
%.1_ wa e £ 252 T LAY 3
=h St .y 4
HH EsisE
L —4 yame (L1.=4
1 y b i
o _I-,f',-_-— e T i
’: iii":j T

© (i} (2x-3(x+2)=2
= y=2

from graph,
x==227 or 1.77 Anms.

(i) From graph, minimum value of y = —6.1 Ans.

(i) Taking two points (1.1. ~4}and (2.9. 12) on the

tangent,
(-
grdient S5 o 1.1
=16 _gg9 Ans.

1.8
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1 2 {N2011°P2.0K)

Two companies, A and B. were started 10 years ago.
Initial investments of $25 or multiples of $25 could be
made when Company A started business.

(2) The table shows the value of an initial investment
of $25 at the end of cach of the next 10 years,

Numberofyears(x) {0 | 1 [2 (3|4 |5]6{7{8]9 10

Valve in dollars () | 25|28 (31(35(39 |44 49|55 62|69] 78

Y
80

(i) Calculate the value of an initial investment of
$500 afier 8 years. 1]
(i) On the grid, plot the points given in the table
and join them with a smooth curve, [2]

70

60

50

40

30

i
2] 4 [ 8 10°

(ii)) Using your graph, find x when the value of
an initial investment of $100 hed increased
to S168. [1
(b) An initia] investment of $25 was made when
company B staried business,
The value, y dollars, after x years, is given by the
equation y=3.75x+25,

(i) Calculate the value of an initial investment of

$500 afier 8 years. f1]
{i) On the grid, draw the graph of
y=375x+25, i2]

{c) Using your graphs, find the value of x when an
initial investment of $25 had increased to the same
value in each company. m

(d) (i) By drawing a tangent to the graph represent-
ing an investment in company A, find (he rate

of increase of this investment when x=7.
12]
(i} State the rate of increase of an investment in
company B, 1]
(i) By drawing another tangent 1o the graph
representing an investment in company A,
find the value of x when the rates of
increase of investments in cach company
were the same, I}

Thinking Process

(a} (i} From lable, $25 increase to 362 after 8 years.
Using ralio concepts, find the increased value
of $500.

(i) $100 is increased to $168. Using ratio, find the
increased value of $25. Use graph to find the
corresponding x-value,

Using equation, find the increased value of $25

after 8 years, Then use the ratio concept to

find the increased value of $500.

(¢) Find the xvalue where the two graphs mest.

{d) (i) ODraw a tangent to the curve at x = 7 and find
its gradient,

(i) Identify the gradient of equation for company

B

{b) (1)

{ii} To find a valve of x # draw a tangent on
company A curve such that it Is parallel to the
graph of company B.

R e e
EAGHER!S'C

[ o
aF

Solution with

(2) (i) From twble,
value of $25 after 8 vears = $62

<~ value of $500 afler § years = '(2% x 500

=3[240 Ans,
{i}} Refer to graph on next page.
(i) $100 — $168
825 SIODx_S-H_
from graph,
when y =42, x=4.6 years Ans.
(b) () y=375x+25

when x =8 years
y=375(8)+25=%55
525 ane increased to $55 after 8 years.
525 $55

$500 —— s%g-xsoo:m 100

. $500 are increased 1o $1100 after §

years  Ans,

{ii) Refer to graph on next page.
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(&) From graph, x=15 ycars. Ans.

(dy (i) Takingtwo points (5.6, 40) and (8.8, 66)
on the tangent,

66— 46

8.8-5.6

20

—3—2—625

gradient =

rate of increase = $6.25 per year  Ans.

(i) rateofincrease=3.75 Ans.

[For,company B, ,-.rE : ;
y = 37525 Sl
gradlent (or mte ofjincrease} = 3.75

(it)) Fromgraph, x=2.6 Ans.

Eor rates oﬁ mbrcase (or gmd:cnt) forboth
compnmes to I:ié ame,, mw.a tangent to the
Icurvc of compnny -at a pomt 5uch thatsit)
ls- paraliel 13 lhe lme oFcompany.B Write
down the 'c-\rult# ot' the pomt - where this:
taﬂgent'I meets the curve.
¥
80
1
’I
70 s
AR
BN AR
60 (d) (i)
50
A
(5.6, 46
{a) ()
ao-pEEHEE
Ty = 3.75x + 25
1 1
T
30
20
10
) Gii) () !
0 T - ‘;:‘
0 2 4 6 8 10

13 w2002r2012

[The volume of asphere= %xr" |

/

A solid consists of a spherc on top of a square-

based cuboid.

The diameter of the spherc is x cm.

The base of the cuboid has sides of length x cm.

The sum of the height of the cuboid and onc of the

sides of the base is & cm.

(a) By considering the height of the cuboid, explain
why it is not possible for this sphere to have a
radius of 5 om. [

{b) By taking the value of Bs 3, show that the

approximate volume, y cm’, of the solid is given
by

X ——

3
r= Byt -2
y=28x 5 {2}

{c} The table below shows some values of x and
the correspending values of y for

3
2 X
y=8x 5

X { 2 3 4 5 6 7

il 7.5 | 28 96 |137.5] 180 |220.5
(i) Complete the table. !
(ii) On the grid next page, plot the graph of
3
Vr=8.\'2—x— for 1sxs7. (33

(i) Use your graph 1o find the height of the
cuboid whcn the volume of the solid is
120 cm’ [2]
(d) A cylinder has radius 3 cm and length x cm.
By drawing a suitable graph on the grid. estimate
the value of x when the solid and the cylinder have
the same volume.
Take the value of 7 as 3. [31
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210
el Ak ] i
Thinking Process e I i :
{a) # Note that sum of 200 :
height and one side of RERs Eo R Ee : EHE ;
cuboid is B8 cm. ol i fod] | T i
{b} Volume of solid i ! e 4
= volume of sphere 16042t S i i |
+ volume of cuboid. 123 ied SRARTE # i ; i
{c) () To complete the 1404 R r{ hall EoR !
table # substitute i3 T L
X=3 Into the equa- podi=if ! YR DL L
tion, -1 B i B ind B
(i) From graph, find x oo it r : ; 3
when volume is 120 ) E A iy e e el ) I Bid 1.E2
cm? and use the g0l : } I
given information to el iyl g i 1
find height of 60 e, 4 il
cuboid, e[t = + +
(d) Compute volume of the e ! 7
cylinder using the infor- 40 A
mation. Draw a straight e e RN IR R Eea ) A v a
line on the same graph. L : EES Eavan r=e
. 0 »
Solution 0 i 2 3 4 5 6 7%

(@) Let/r be the cuboid height. It is giventhat, /1+x=8cm,
When diameter of sphere, x = 10 cm, then. 4+10=8 = jh=-2cm,
The height of the cuboid cannot be ~ 2 cm. therefore the sphere cannot have a radius of 5 cm. .

(®)  Let / be the cuboid height,
h+x=8 = h={8-x)cm

Volume of solid,
»=vol. of cuboid + vol. of sphere
_ _ 4 a0 X3
={xHx)B-x)+ 3 (3)(2)

¥
2404

3
=8~y y 4(%)
220

3

=8 -2 4 l.,~

H 200 -
=8x"~L (Shown). T

2 180 it d

f g
(c) (i) When x=3, 3 - v
A
};:8(3)3_;’2_ ]40 1 ] JRY ! h //_1“'-27\'

=585 Ans.

._\

g
(i) Refer to graph. B /7': X
(i) From graph, 100 T T St S :
wheny=120, x=4.6 %0 - ! : // il
. height of cuboid. - i // | :
h=8-4.6 60 2 - i
f
=34 cm. Ans. . i be Iy

L)

d) Vol. of eylinder = zr¥ Aol |41 )1 P!
 Yohofelider sar's . [HIHELA I RRT (&
= =33y =27x - il AT . I

refer to graph for the line, 0¥ I >

X

From graph, cylinder and ‘ ! ? ! ! 5 o !

solid have same volume at x = 4.85 Ans.
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14 wvzo12r208

The

variables x and y are connected by the equation
y=l+ 20’ =

@ 1+ -3’ =2

= y=2

from graph. Ans,

xy=1 and 1.6

The table below shows some values of x, and the cor- (d) Taking two points { - (1.2, 0.8 and (- L 2.9)on

responding values of y, correct to 1 decimal place where the tangent.

appropriate.

.. S radicnt = 23298

“x -1 |-05] 0 fos|1 R R fomimdley

e =1 2.1

x| 4 [16 4l 221 gp =3

() Calculate p. ==2.63 Ans.

Give your answer correct (o 1 decimal place. vl
n (€) 1+2x —-x =x

(b} On the pgraph paper, using 2 scale of 2 ¢m to =0 VRS
represent 1 unit on both axes, from graph. x=1.75 Ans.
draw n horizontal x-axis for —2<x<3, and draw
a vertical y-oxis for —3S ¥ 5. M 1+2¢° - =k
On your axes, plot the points given in the table gt 4
and join them with a smooth curve. i3] : —ly

{c) Use your praph to find all the solutions of from graph. = & has 3 solutions in the
1428 - =2 2] rnge: 1<k <217 Ans.

(d) By drawing a tangent, find the gradient of the
curve ot the point where x=-0.5. [2]

(¢) By drawing an appropriatc : =] g o T
straight line on the grid, solve the ] T it Fl-H
equation 1+2x° —x’ =x. 73 » v o T

(21 H =

() Find the range of values of & REEA ARREE
such that 1+2x* x* & has 3 . 1 & i
solutions. [21 “'% ol : ReRasl ﬂi; ‘3%
L nu ] |

Thinking Process VK 2 Tl

(a) Substilute x=2.5 into y. (-1. 2941 - ; any el t

{b) Plot the points from the table using A ; '
the given scale. ! =y i

(c) Draw y=2. Find intarsection W A TN g+
points where line meets the i A T g n
curve. y duy e gEnS T

{d) Draw a tangent at x=-05. Take 2 i T : Ty H
points on the tangent and calculate N e i e 3
the gradient. 1 T _]‘l_i_. -T : ; T R

{e) Draw y = x. Find Intersection rri-0.2.0 814 i Rt i i KRS
points where line meets the b T : st | mae ERETL S -
curve. i Enand hn ol E: i=ah +H ;

() Find the greatest and least values 4 . A - A ~i\-H* f e as $
of y at which the line y= k intersects | =112 T A 1 3 2500 3Oty
the curve at three poinis. unRs I -

. waE m h £ R R

Solution ! i =2\ :

. -1 - 1
. 4 - 1 n n
with "}’? : Ay Baans

@ p=1+202.5° -5 i : | nnd Raa

=1+412.5-15.625 IREN kit i o -
=-2.125 H £325xEdRann:
T T T T
=-2.13 Ans. : t 1 i
R mata s K
{b) Refer to graph. -3 T :
‘ g5 : : TR




‘0" Mathematics (Topical) Topie T Graphs of Functions and Graphical Solwions & Page 18

15 wavisp2 001 Solution
(a) The table shows some values of x and the corme- ® () Whenx=-15
sponding values of y for p =2y~ 3x2+35. P=2-150 ~3-15P +5
=-6.75-6.75+5
X |=15)=11-05 0 05| 1 |1.5] 2 Z5g 518\ )
Y O]4 5 ]45[4]5]" (i) Reler to graph on next page.
() Complete the table. (1 (iii) Taking two points (0.8, 2} and (1.85. 6.5) on
(i} Using a scale of 4cm 10 represent |1 unit, the tangent,
draw a horizontal x-axis for -=1.5<x< 2,
Using a scale of 2 em fo represent 5 units, gradient =

draw a vertical y-axis for -10 syslo,
Draw the graph of =

y=20'-3x' %5 for —15<xs2. [3]

6.5-2
1.85-0.8
45
1.05
=4.2857%4.29 (3sf) Ans.

(iii) Use your graph 10 estimate the gradient of the (iv) 2¥'=3x+4=0

curve when x= 1.5, [2] : 7
(iv) By drawing a suitable line on your graph, T Aginsdals
find the solution of the equation = A’-3x*+5=1
2’ -3¢ +4=0 121 = y=1
(b) S from graph, at v=1. x=-092 Anps.
ri
® @ y=£

substitute (3, 0.4) into equation,
0.4:% = p=12 Ans.

substitute (g, 2.4) and the value of p into
the equation.

24 = 12
i
o0 L.
q=—=05 Ans,
The graph shows a sketch of the curve _1-=£. 24
x
. e
]rwo p.mnls on the curve are (3, 0.4) and (g, 2.4). () Gradient = 24-04
(i) Find p and q. [2] g=3
(i) Calculate the gradient of the straight line SR o
joining the points (3, 04) and (q, 2.4). [2] 0.5-3
e =——=-0.8 Ans.
Thinking Process =25 "

(a) {} Subslitule x=~1.5 into ¥
(i) Draw a tangent at x=1.5. Take two points on
the tangent and find the gradient,
{iv} Draw a line y=1 and find the Intersection point
where y=1 meets the curve.
(b) (i} To find p # substitute (3, 0.4) into the
equation,

To find g # subsiitute p & (q, 2.4) inlo the
equation,

(i) Gradient=¥2—Y1
X3 =X
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A

¥ i
|
10
gra
» f-‘.’ifzs, 65)
T s ST ' o
-( 3.2) T3
A = ? y=171F
A = ZE SEEE :
-3 /-1 -0.5 0 0,5 1R LS 2
__._/ L L
A= ~3r+3 =5
~10

16 w20i3r209

The variables x and y are connected by the cquation
I

y=rhoh

The table below shows some vatues of x and the

corresponding values of »

The values af y are correct to 2 decimal places

where appropriate.

‘xijo2s| 05 fors] 1 12515 1175] 2
fyl425) 25 208 2 [2.05]2.17]232] 2.5

{a) On the graph paper, Using a scale of 4 ¢cm 1o
represent 1 unit, draw a horizontal x-axis for

-25xs2,

Using a scale of 2 cm to represcnt | unit, draw
a vertical y-axis for =55 ys5.

On your axes, plot the points given in the table

and join them with a smooth curve. 2]
(b} By drawing a tangent, estimate the gradicnt of the
curve when x=0.75. [2]

=xel
(c) Let f(.r)—.r«!-x.

() Given that f(a)=b, find f(-a) in terms
of b (il

(iiy Hence, or otherwise, complete the table

below for y=x+ l\—

x| -2 |-1.75|-1.5|-1.25] -1 |-0.75[-0.5|-0.25

g =2

(m

(iii} On the same axes, draw the graph of
y=x+dfor ~25x5-025. (1]
(iv) Write down an estimate for the gradient of
the curve when x=-0.75. m
(dy (i) On the same axcs, draw the graph of the
straight line y=4-x. n

(iiy Write down the x-coordinate of each of the
points where the graphs of y=4-x and
y=.\‘+lr intersect. [t

(iif) Find the equation for which these x values
are the solutions. Give your equation in the

form Ax* + By +C=0. [2}

= i

P —
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Thinking Process © @ flay=a+’ = beavy
(b} Draw tangent at x = 3, Take two points on the f(-a)= —a—-!-
fangent and find the gradient. a
{c) () Eguate f(a) to b and form an exprassion of b |
in terms of a. Use this expression to find = ‘(‘”‘5): i
f{-a) in terms of b. .
(iv) To find an estimate for the gradient # use the S f(=ay==b Ans,
answer of part (b). (i)
- 1
Substitut =4 = xint = -,
(@) @ Substiuto y et x| =2 |-17s{ 15125 <1 [Fo.75]-0.5 |-0.25
Solution 3125 1-2.32-2.17)-2.05 -2 |-2.08|-2.5|~1.25
@ . (i) Refer 10 graph.
1 BeEa] BUAT) FREN EEEA) PR 8200 BA TN { oy Mt EESed N U LES PN T EERETE (iv) The tangent at x=-0.75
' T e . ekl would be parallel to the
mag gt g pewhd Huh 'y y=4_;ﬁ gad o o e B H tangent drawn in pan (b).
Tz odEet R INE Sead Eneet | B paa b ot | G LG o ERRes Fand fepad b= <. gradient = -0.786 Ans.
e BT R RS ] @) () Refer to graph,
L 1} {2t NN EEIR |
*T_It‘_ T B L ||3 i :.:i. _ i (i) x=12%9and 1.71 Ans.
T R 2t o O 1 N B b .
I (R el '2 | 3' Eal ¥ .I\
. ISRST i I~ t T |
! : I i P B i 1‘ i .y \\ i !
aa b | i (15.1.5) 71
! : 1 A ]
i 1 ] T
- jiref1idd ' !
=8k i f I ' A
i 7 1T a7 : ]
pbd el R g i) RN T 0,290 171 ‘
2 ][R Y FEER] FYE) Y P e s ey i
| tT 1B | i |
51 BRATY pans B !
i1 ST E |
T
A i N e e
| } t [ i
i AEEpespupad Aradd REIE,
_Ij =3
: 7 _Ii.l i L.f - i o I
Ra B ! T 3
i N _
| et :I.H I | 1
i | i +
—_— — I_s i 1
‘ (if}) Equation of curve : _1':.r+~{—
(b) Taking two points (1.5, 1.5) and (0.1. 2.6) on the . . &
' 2.6-15 Equation of line: y=d-x
tangent, gradient :_—_-0.1—1.5 . 1 Sl
11 -
= =-0.786 Ans. 2
14 ‘ - X :I:d—r

= =gyt
2x'—4x+1=0 Ans.

U
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17

{2084 12.Q10)

Adil wants to fence off some land as an enclosure for
his chickens.
The enclosure will be a rectangle with an area of

50 m?,
| 50m? |
x

_

(2) The enclosure is xm long.
Show that the total length of fencing, L m,
required for the enclosure is given by

L=2x+ 192 121
X

(b) The tabie below shows some values of x and
the corresponding valuces of L, correct o one
decimal place where appropriate, for

L=2x+m-g.
X

2|4l 6| 8 |l0j12]14]16 18]20

| 54133128.7(285] 30 32.3]35.1(383

Complete the table. 12]
(€) On the grid opposite draw a

horizontal x-axis for 0Sx520

using a scale of | cm to represent

2 m and a vertical

L-axis for 0< L <60 using a LA

(¢) Find the corresponding values of xwhen L =40 m.
{e) () From graph, read the minimum value of
curve.

(i) To find width & find the value of x when the
curve is at its minimum value, Substitute it into
the equation of L to find length.

() To find a suitable length and width 7 observe the

answers to part (e) (ii)-

Solution  wih &
{8} Let w be the width of the rectangle

Area of the rectangle = x=w

= 50=xw
50

= Wes—
X

Total length of fencing.
L=2x+2w

= L=2x+ 2(-‘-52)
X

= L=2x+ @- Shown.
X

(b) When x=18 L=2(|3)+_l_i08_0

=41.36 Ans.

When x =20 L=2020)+ 100
20
=45 Ans.

{c) Refer to graph.

scale of 2 ¢m to represent 10m.

On the grid, plot the points given

in the table and join them with a

smooth curve. 31

(d) Adil only has 40 m of fencing. 60

Use your graph to find the

=411
i .

range of values of x that he

can choose. 12}

EEN

{¢) (i) Find the minimum lengthof 50 {

fencing Adil could use

for the enclosure. m

(i) Find the length and width of

the enclosure using this 40

minimum length of fencing.

Give your answers correct

NENBNEEENY

to the nearcst metre.  [1]

(f) Suggest a suitable length and 30

width for an enclosure of area

100 m?, that uses the minimum

possible length of fencing. 1 )
= L 1

Thinking Process

(a} Apply the formula area = Ixw

IR R O e

and express the width in terms 10

of x. Then use the formula,

4

perimeter = 2{i+w) to find L

(b) Substitute the values of xinto the

H1d
1
rodt
o
Fapein§

equation 1o find the missing val-

ues of L. 0 2

o
=}
.
ad
_—
e
o~
o=
(=]
(=]
-
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(d} From graph, when £ =40 m, (N Length=10m
295 x<171 Ans, Width=10m Ans.

{¢) () From graph, Note that the minimum perimeter for a given
mitimum leogth =282 m,  Ans, ,area occurs when the rectangle is a square,

Therefore the length and width of the enclosure

(i) From graph, when £ =28.2 m would be the square root of the given area of

length, x=7m Ans. 100 m2.
width, w= 0
x
_ 50

=—=714=7Tm Ans,
7

18 wvavsup2:010

Solution
The twble below is for y=x?~4x—], (@) When x=-2. P=(=2Y =4(=2)=1=11 Ans.
xig=2 =t o 1| 23745 s When x=6, y=(6°~4(6)-1=11 Ans.
y -t fa{-5]-~4|-1] 4 (b) Refer to graph below.
(a) Complete the table, [ (c} Taking two points (1.2. - 7.5) and (5.3. 0.5) on
(b) Using ascaleof 2cm o | unit, draw a horizontal the tangent. gradient =_0‘55;(—I7é5)
x-axis for =2< ¥ <6, i
. . _05+75
Using a scale of 2 cm 10 § units, draw a =33°13
vertical y-axis for ~10<gy=135. _8 _
i ) ==—==195 Ans
Plot the points from the table and join them 4.1
with a smooth curve, {3] i .
d - ==5 Ans.
{c) By drawing a tangent, estimate the gradient of (@ O Leastvaluc of y=—5 Ans
the curve at x= 3, [21 () Fromgrph, y<4 for —i<x<5
(d) (i) Find the least value of ». n a==l b=5 Ans.

(i) »<4 foragxyzs, .
Find the least possible value of o and the (€ ¥ _:l'r+2=0
preatest possible value of b, [21 X —dy =22
(¢} Use your graph o solve the cquation X edy-1=-2-4

¥ —dx+2=0, = ==

Show your working to explain how you used Z from graph, when y=-3,
your graph. [3] x=0.6 or3.4 Ans,

Thinking Process — 15

(c) Draw a fangent at x= 3,
Take two painis on the § .! i e y,
fangent ang find the gra- \ 1o

dient,

{d) (i) From graph, find the 1
value of y that corre- b \
sponds to the least valua - { -
of the curve, \ ; ! /
(i} From graph, or from -
table, find the values gl EaN /
of x when y=4, N - oA <%

(e) Re-write the equation In -3 ' - ; ! 5

DI

&
7
k\

thefom y = x*-4x—1. [T —— SN - e
Draw a straighl lne on g e RS [~ VIR
the graph and find the
values of x where the line j h !
intersects the curve. i TR e ~T7(1.2,

:_\!

I
e |
h
—

=10 - I
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19 2005 r2:07 1)

() Complete the table of values for p=6+x-x.
Using a scale of 2¢m to 1 unit, draw a horizontal x-axis for -3sxs4d

Using a scale of 1cm to 1 unit, draw a vertical y-axis for <7<y =< 7

Hence draw the graph of y=6+x-x". 131
B [ 2|-1foli2]3]4
Ly |60 6| 6 0 | -6
(i) Use your graph to estimate the maximum value of 64+ X=X [1]
(iii) By drawing the line x+y=4. find the approximate solutions to the equation 2+ 2x-x" =0 2}

(iv} The cquation x—x" =k has a solution x=3.5.
By drawing a suitable line on the grid, find the other solution, Label your line with the letter L121

Thinking Process
(i) Substitute x=-1 and x=2 into y. Using the given scale, plot the points given in table

{(in From graph, read the maximum value of y.
(il} From graph, find the valses of x where the given line intersecls the curve.

{iv) To draw line L # re-write the equation in the form Brx-x2=y.

Solution
Gy When x=-1, y=6+(—|}—(—l)z=4 Ans.
When x=2, y=6+(2)-(2)’ =4 Ans. .

1 B

Enl
o

fRpemans
L H

3% ) i

P

ot - T T

'

il R

I
[
.
|
L]
I
L
;
.

!_kA
[

34
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(i) Maximum value=6.25 Ans. (iv) x=-x"=k
(i) 242v-x=0 g gl
= y=k+6

2 —-—x" = - . . N e .
= 2+Ly-x mxtdmer+d which is a straight line paralle] to x-axis,

6+x-x"=—x+4

= the graph of the line L is a straight fine
= nlEar parallel to x-axis and passing through
= y+x=4

the curve where x =3.5
from graph, the line and the curve

intersect at,
x==073 or 2.75 Ans.

from graph. the other solution is:
x==-25 Ans.

2 0 (N2015:P2.09)

The distance, & metres, of a moving object from an observer after ¢ minutes is given by

d=12+%—-20.

(8) Some values of 1 and 4 are given in the table,
The values of d are given to the nearest whole number where apprepriate.

el v Jus ] a JasT a3 [as 4 Jas] s 16 3
id | 29| 14| 8 5 5 6 8 | 1|15 | 24

Complete the table. [11
{b) On the grid, plot the points given in the table and join them with & smooth curve,
F 1
40
30
Distance
( metresy
20
10
0 -
1 2 3 4 5 6 7 [2]
Time (r minutes)
(€) () By drawing a tangent, calculate the gradient of the curve when ¢= 4, i2]
(i) Explain what this gradient represents. [17
(d) For how long is the object less than 10 metres from the observer? (2]

(e) (i) Using your graph, write down the two values of ¢ when the object is 12 metres from the observer,
For each value of 4 state whether the abject is moving towards or away from the observer.

When 1= ... »w the object is moving ..., the observer,

When ¢ = ..., the Object iS MOVING ..oovvvvreerer e, the observer, 2]
(i) Write down the cquation that gives the values of { when the object is 12 metres from the observer. [1]
(iii) This equation is cquivalent to 2+ 41 +48=0. Find A, [n
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Thinking Process

(e} () Draw a tangent at x = 4. Take two points on the tangent and find the gradient.
(i) Gradient is the rate of change of distance i.e. speed.
(d) To find duration af time # find the values of t when d=10.
{e) () Substitule d =12 Into the equation of curve and simplity.
(i) Rearrange the equation of par (8) to form a cubic equation. Compare with the given equation to find A.

Solution
@ When =7, d=(7)=+47—3n20
=35.86=36 Ans.

)
40
LiF.
30
Distance \
(d metres)
20 i
R ERy 16, 18)
10
¥ ol
En 0
(3.3)
0 : ‘ -
1 pi 3 4 5 6 7
Time (f minutes)
() () Taking two points (3, 3) and (6. 18) on the tangent. gradient = '68_‘33
5%
=3 5 Ans

(ii) The gradient represents the speed of the object at 4 minutes.

(d) When d =10 meters, =18 and 4.4 minules.

duration of time=4.4-1.8
= 2.6 minutes. Ans,

(e} (i) Whent= .. 1.63 . the object is moving oodowards the observer.

When ¢ = ...3:65 . the object is moving w...2¥........... the observer.

whend =12 m,
4,3-20 = #+8 320 Ans

t

12=1*+

(iii) :=+":—8-32=0
= P+48-3U=0 = r-32+48=0

comparing it with £ + A7 +48=0
A=-32 Ans,
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2 1 (2016 P2.08)

oo .,

The table betow shows some values of x and the

corresponding values of y for y= -‘ITx 2%

sl ol [ 2]3[4]5s]
o L
w4 I T 8J

(n} Complete the table. [1]
(b) On the grid below, draw the graph of

) e
IEgx2n 2]

T :!:.' ' . i | e I

SRR RSN R A i i
- i 1
i

7 oy g : :
+ |: N B - I [} ]
e =HH i
A R '
6 —1 : '
I. I - i . --. -..-:. ] T E.I.I -
| S 1S ERead RakEy Basey B
s b s A R T
& H FrE T T
i . | I.i..
1 ‘ an

t2

U [ 2 3 4
{c} By drawing a suitable line, find the gradient
of your praph where x=4. [2]

(d) (i} Show that the line 2x+ Y =06, together
with the graph of y= %x 2", can be used

10 solve the equation 2 +8x-24 =0, ]
(it) Hence solve 27 +8x-24=0, 2]

(e) The points P and @ are (2,3) and (5, 9
respectively.
(i) Find the gradient of PQ . m
{ii) On the grid, draw the line / pargllel to
PQ, that touches the curve y=%x 2 m

(iii} Write down the equation of /, 2]

Thinking Process

(a) Substitute x=1 into y.

{c) Draw a tangent at x=4. Take two points on

the tangent and find the gradient.

(d) (i) Substitule equation of the line into the equation
of curve and rearrange the equation in the
required form.

(i} Draw the ling 2x+ y=6 on the graph and find
the values of x where the line inlersects the
curve,

(e) (H) Draw a line with the same gradient as PQ at
a point on the curve such that the line is tangent
to the curve.

(i) To find equation # use y = mx + ¢, whers
m is the gradient and c is the y-intercept.

Solution

(@) When x=1,
| [

Frpip | e
_V—4:2 ~ Ans,

(b} Refer 10 graph on the next page.
(c) Taking two points (3.3, 2) and (4.6. 5.7)on

the tangent,
-2
gradient = 5.7-2
4.6-3.3
s 2.85 (3sf) Ans.
1.3
(d) ()  Equation of curve: _v=4lx 2°

Equation of line: 2x+y=6
substitute ¢q. of line into eq. of curve,
x4+ (lx2")=6
4
|

—x2"=6-2;
H x

27 =24 -8y
2°+8x=24=0 Shown,

(i) The solution of 27 +8x-24=0 is the
y-coordinate of the point where the line
meets the curve,

From graph. x=235 Ans,



‘0’ Mathematics (Topical) Topic 7 Graphs of Funciions and Graphical Soluians © Page 27

= YA
© () Gradientof PQ=;'—_1=% Ans. g
N
(ii} Refer to graph. F
(iii) Line / is paratlel lolPQ. - EEERaN ._,l:_
g gmdientol‘f:; ‘I';
g
from graph, y-intercept of /=0.17 fl -
1 6 y
- equationof 1 y==x+0.17 Ans, 3 i
! Y73 11.6.57)
5
I.
x+y=06 l;"
4
-
h
3
/1
2 AT(3.3.2)
| T
T i
L= line (L
] 1T TJ Tt L
-~ [ 11 1T 1
] H- HEHR s
0 | 2 3 4 5

22 (v201602.03)
= (i) Draw the graph of line L on the grid.  [V]

(i) Hence solve ihe equation ¥ +10x-80=0
for 0sx<5. 1

() Complete the table of values for yr—z'%(:r"' -10).

YA

7| Y l 2 3 4 5
“y {0 |-04s)-06|-0.15| 12 BEaq Saty] faand NEEE:
(1 b=

{b) Using a scale of 2cm to | unit on both i
axes, draw the graph of faqBRsE

_v=—-2'%(.\’2—10) for 0Sx<5. 121 s

(c) By drawing a tangent, estimate the gradient _ i s
of the curve at the point where x=2.5. g o il e

(2] e oy sy e

(d) Use your graph to solve the equation L L e b

] T ol PR ik
Z0° ~10)=0 for 0<% <5, 12] CT R R

(¢} The graph of y=i".'6(.r’—I0). together __._'f Gpaa g e T

¥

with the graph of a straight line L, can g T
be used to solve the equation : _
X +10x—-80=0 for 0sxs5. Tl T

(i) Find the equation of line L. 2]
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Thinking Process

(a) Substitute x = 5into the equation 1o find the

missing value of .

(c) Draw a tangent at x=2.5. Take two points on the

tangent and find the gradient.

(d} find the value of x where the curve intersects the

x-axis.

{e) (i) To find the equafion of line L # re-arrange
x?+10x~80=0 to form the equation of

the curve.
(if) Find the value of x where the curve
intersects the line L.

Solution
() When x=35
5 b
=52~ 10
¥ 20( )

= %(IS) =375 Ans,

(b)
¥
3
e 1
3 Emt .l. i
H o)
SN L, [
aRN REaS AT i
S s Er Ny,
B Kanad iaais KRERE AR I
':i? btea faeaq kgl
Sl T :
LM et ool B B
ieeel FR R ! //
AT ~
A e 7
N FEw ek e i
odiihi ﬁj_.:, jEsangaen] KAT)ES /.{, n
i k] a2 : =
HI ) 34,-0.1)
A T —
Rl T
Y ISR RACS£ifs 25

(1.5,-09)
(e)  Taking two points (1.5, —0.9)
and (3.4, —0.1) on the tangent,
=0.1-(-0.9)
34-15

J08_
=190 =0421 Ans.

gradient =

X o
(d) E(.\’ —IU)—O
= y=0

from graph, at y=0. x=3.17 Ans.

© ) x*+10x-80=0

x' =80-10x
5 =10x=80-10x~10x
x(x* =10) = B0 - 20x
x(x? =10} = 20(4 - x)
5’% F-10)=4-x
= y=d4-x

equation of line L is:

v=d-x Ans
(i) Refer to graph.
(i) From graph, x=3.55 Ans.

2 3 {12017:02.9)

A random number, x, is generated, where x is

any real number,

{n} Manuel adds 2 to x. He subiracts x
from 10.
Manuel then multiplies these two results
to give his number, y.

Show that y=20+8x-3% [2]
{b) On the grid next page, draw the graph of

y=20+8x=x" for 0sx<10,

Four points have been plotted for you,
4]
{c} On the same grid, draw a suitable line
to find the value of Manuel’s number, y,
when it is the same as the random
number, x, [2]

(@) Jolene multiplies the random number, x,
by 5 and then adds 2 1o give her
number, z.

Calculate the possible values of x
when Manuel's number, y, and Jolene’s
number, z, are the same. [4]
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4
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Thinking Process

(a)
(b)

(c)
{d)

Use the glven information to form the number y.
Draw a table using values of x from x=1to
x=10. Find the coresponding values of y. Plot
the points from the table and draw the graph.
Draw y = x. Find the point of intersection of
the line and the curve.

Form Jolene's equation. Equate it to

Manuel's equation.

Solution

()

()

(c)

y=(x+2)x{(10-x)
=10x-x"+20-2x

=20+8x—x" Shown..
x|12|3j415]6|7|8([9]10
y 127(32135(36135|32|27 2001010

Refer to graph.

When Manuel's number, p is same as x.
= y=x

s from graph, y=92 Ans.

() Jolene's number: z=35x+2

given that Manuel's number. v, and Jolene's
number, =, are same
20+8x—x=5x+2
184+ 3x~x"=0
X -3x-18=0

X +3x-6x-18=0
3x+I-6{x+3)=0 = (x+3)x-06)=0

=

x==3, or 0 Ans.
pY
40
/! N
30

101~ - — \
9.2 ///'\(
3 . 1 =\
0/ | -
0 Y T T ST s T R I o0
2 4 (N2017 12 Q7)

(a) The variables x and y are connected by the

-

. X
equation y=3+x- 5

Some corresponding values of x and y are given
in the table below.

x (=3]-=2|-1] 0 1 2 3 4 5
¥ -1 {15 350 3 [1.5) -1
(iy Complete the table. [

(i Using a scale of 2 cm to | unit. draw a
horizontal x-axis for =3 x <35,
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Using o scale of I cm to 1 unit, draw @ verticat
y-axis for =55 y <5,
On the grid next page, draw the graph of

y:3+.\'—£2: for -3<x<3, (3]
(i) By drawing a tangent, estimate the gradient
of the curve at (3, 1.5). [2]

{iv) The points of interscction of the graph of

-

y:3+.\'-% and the line y= £ are the

solutions of the equation 10+ 2x—x* =0,

{a) Find the value of £ [

(b) By drawing the line y=# on your graph,
find the solutions of the equation

1042x-x"=0. (2]
(b} This is a sketch of the graph of y=pa”,
where a>0.
The graph passes through the points (0, 4)
and (2, 36).
Y4
(2,36)
(0,4)
o) -
(i) Write down the value of D. [n
(i) Find the value of a. [1]
(iii) The graph passes through the point (4, g).
Find the value of g, i1

Thinking Process

(a) (i) Plot the points from the table using the given
scale
(i) Draw a tangent at x= 3, Take 2 polnts on the
tangent and calcufate the gradient.
{iv) (a) To find the value of & & re-arrange

1042x-x2=0 In the form of the
equation of the curve.
{b) Draw the line and find the values of x
where the ling meets the curve.
(b) (i) Substitute (0, 4) into ¥.
(il Substitute (2, 36) and the value of p found in
{i) into y
(i) To find q h substilute tha values of p, a and
(4, q) into y.

Solution

(8} (i} When x=-3, .‘,=3+(_3)_(-3)'

=~4.5 Ans,

When x =35, _;':3.;.(5)..%}'_

=8~125=-4.5 Ans,
(i) Refer to graph on next page,
(i) Taking two points (1.5, 4.4) and (4.5, - 1.4)

on the tangent.

Gradient = ﬂ = =0 =-193 Ans.

4.5-1.3
{iv) (@) 10+2x-x*=0

= dy=x"=-10

".2
= Nx~-=)=-10
(x 2)

= 3+x- %- ==-5+3
= y==21
k=-2 Ans.
(b) From graph, at y=-2,
x=-232 or 4.32 Ans.
®) () y=pa*
substitute (0, ) into the equation,

4=pd® = pP=4 Ans.

(i) y=pa”
substitute (2. 36) and the value of p.
36=4a”
= a°=9 = g=t 3
giventhat >0, . a=3 Ans.

(i) The equation now becomes. y = d(3)"
Substitute (4, q) into the equation,

g=43" = q=324 Ans.
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{(a) Complete the table for y='—"i-——3x+ 2.

-1 0 1 2 3 4 5 6 7
¥ 2 |-05]-2 {-25| -2 |-05

[ ¥]

[

(b} Draw the graph of y=%-—3x+2 for ~1sxs7.

Jr
1]

L.k

paaes

thid

pEius EAR!

e
)
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{¢} By drawing a iangent, estimate the gradient of the curve at x=1.5,
(d) Complete these inequalities to describe the range of values of x where y 20,

B 3 vasavees X2

...............................

{(¢) (i) On the same prid, draw the line dy+3xr=12,
(ii) The x-coordinates of the points of intersection of this line and the curve are the solutions
of the cquation 2x° + Ax+ B=0. Find the value of A and the value of B, (2]

(2]

Thinking Process

(a) Substitute x = =1 and x = 7 into the equation to abtain the missing values raspectively,

(c) Draw a tangent at x = 1.5, Take 2 points on the tangent and calculate the gradient,

(d) To describe the fange & find the intersection points where the curve meets the x-axis.

(e) (i) Substitute the equation of curve into equation of line. Rearrange the resulting equation in

the form 2x? + Ax+ 8 = 0. Find the values of 4 ard 8 by comparison.

Solution
(@ When x=-] When x=7
(=1 (7
= _3(=1)+2 o 3(7) 42
¥ 3 (=1) v 3 Hn
=-!—+5-=5.5 Ans, =i?~—2l+2=5.5 Ans.
2 2
(&) ,
[1] 1
E B
L 1 |-'- : j:__ £
n C i ..i _\'=-"-‘—-—3.\+2“£ o
X 4 T 7 . 2
N - ! e
K
;\ C ~ ;4J’+]3.\'=I qu‘ i
N 3 N s R 7‘_L
E a
(0.3, 1.6 T NNSSaN 5!
i
_...l_ H N ‘L ’ 4 II
s.\:\ L H : | .
-1 0.1 S 23] 3 T 57 - 6 AT 5
" ESEIRSSSY : ,
e
o N
Y . o M 1
_2 ~ 1 1
FEEEN N ol 1 ] [
e ‘
D R H
[N I T (NEN RN I
_4 [ 1 | N el | L
(c} Taking two points (- 0.5, 1.6) and (3. —3.6)on (i) Equation of curve : y= 1_)-- -3x+2
the tangent. Equation of line: 4y +3y=12
aradient = :3_6_'L£ Substitute curve into line,
3-(-0.5) .
-5.2 423042430212
=—==-149 (3s[) Ans. 2
35 .
= W - 12x+8+3x=12

(d) x<0.78 x2532 Ans,

= 27 -9y-4=0p
(© () Referto graph,

A==9, B=-4 Ans
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(N2OIRIP200)

Zara fences off a piece of land next to a wall to make

a vcgetable parden.
Wall

Vegetable garden 1x

The garden is 2 rectangle with the wall as one side of

the rectangle.
The arca of the garden is 18 squarc metres.
The width of the garden is x metres.

(a) The total Jength of fencing required for the garden

Toplc 7 Graphs of Functions and Graphical Solutions © Page 33

Thinking Process

(a) Apply the formula area=/xw and express the
length In terms of x. Then add up all three
sides
Find the two corresponding values of x when
y=14m
{d) (i) From graph, read the value of x when ¥ is
minimum. Substitute itinto the equation of y 10
find length of fencing. Multiply by $20 to find
the cost.
(i) One metre cosls %$20. Find how many
meires costs $380.

Solution

(c)

is y metres.
) a " garden = length » wid
Show that _1*=2x+l—. ] (@) Arcaof garden = length = width
by 18
18 18=lengthxx = length = 3 m.
b) (i) Completc the table fi =2x+—. ;
(b) (i) Compleic the tble for ) X Fencing is required on thre sides of the garden,
S BB PO | A A 9 total length ol fencing is.
¥ 12 112.5|13.6] 15 | 16.6 18.3 y=x+x+’—§ = y=2.\'+% Shown.
x ;
ii i & 18
(i) On the gnd.sdraw the graph of (b) (i) When x =1 ¥ =2{1)+_l-= 20
_v=2.r+-l— for 1<xs9. 18
, b3 When x=2. p=2(2)+—=13
Ya 2
25 18
When x=9. »= 2(9}+-3 =20
(i) Refer to graph on next page.
= (€} From graph, when y=14 m.
widih x=165m or x=53m Ans
B (d) (i) From graph, least valuc of y=12m
So. minimum length required for
fencing=12 m
Cost to build the fence =12x 520
o =5240 Ans.
(i) $20 — Im
5 $350 —I—x350= 17.5m
20
17.5 metres of fencing costs 3350
From graph, when y =17.3.
0 =i s
i s 3 Mk TR F R RO R0 )

0 1 2 3
(3}
{¢) Use your graph to find the two possible widths of
the garden if 14 metres of fencing is used. (2]

(d) The fencing costs $20 per metre.
(i) Find the minimum amount it will cost Zara to
build the fence. [2]
(i) Zara wanis to spend no more than $350 on

the fence.

Find the greatest possible width of the garden
Zara can make. 21

greatest possible width=7.5m Ans.
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1 waoorpr022

The diagram is the speed-time graph of a eyclist's

journcy.
L i
20 yEmn: i h HHHT L i Hrfh i
siastabaed eI erasgpanasshashpninainas fastai i
g R SRR =
saeiati: et s ;
15 R T T e ke
P [T N AN -
TR | R [ i un 1
TTIT T T T T 4
Speed | Ereiaxas o T T
(m's) 10} ol e
£ . }
;' S
T Y
. Al
AL
5 g |
/fs.. !l
1} REESEEN L
L
BRRp i hux
i . H
¢ 10 20 30 40 50 60 70
Time (¢ seconds)
(2} Calculate the time taken to travel the first 300
metres, e 121 Solution
() By drawing a tangent, find the retardation of the L
cyclist when ¢ = 55. 12 (#) Distance travetled in first 30 seconds
LS L I
S ==x30x[2=180 m
Thinking Process 2
(a) By Inspection laok for the time whose area under remaining distance =300- 180 =120 m
graph (distance) is 300 m. let 120 m be covered in ¢ seconds.

(b) Find the gradient of the tangent at {= 55. .
distance = arca under graph

120={r=30)(12)
10=r-30
1 = 40 seconds
s time taken to travel 300 m
=40 seconds  Ans

Note ;}h‘jl._t:'a_r;a.ppgiét graph from 30 seconds to
t seconds is a rectangle.

{b) From graph {(next page)

gradient of the tangent = Bkl
35-70 35

2 o =;
retardation = T miss  Ans
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20 B TH= T A
1 4 Lol
- (35, 15) THEEETL
15 s ; 3
. i TRl i A
] in e Raa ity T
Speed [ - T R T
(mis) 10 : ‘ R3ns (10, 535
A L 4N T"\“-.;I- ]
T N
i L HLELpom e e HEaNE
i ¥ .
5 £ s { FFH
. ¥ ESisunnl Buanddhwan
e ] - i -
] HEE R F R RGN
0 10 20 30 40 50 60 0
Time (r seconds)
2 2008 PEQI3)
(b) Tata! distance
The dingram is the speed-time graph of the first 20 i I 1
seconds of 8 motorcyclist’s journey. = ('2" x8x |5) + (5 %15+ 30)) + (5 *8x 30)
. = (4 15) +2(45) + (4% 30)
=60+904120
30
=270m Ans,
25
g Note that total distance = area of A from 7 =01t0/=38
5220 + area of trapezium from r=8 10 /=12
LE +areaof Afrom't =12 1o 1= 20
wl E '5 - o i . - A .
E /
o= lo vt SH—— -S|
3 vaoooragn
’ (2)
0 | i
0 2 4 6 B 10 12 14 t6 18 20 8

Time (scconds)

(a) Calculate the motorcyclist’s retardation during the

final 8 seconds. m
(b) Calculate the distance travelled in the 20 seconds,
[2] :
) 200
Thinking Process Time {r seconds)
(a) To find relardation # find the gradient of the line Ali was on a training run.
during the last 8 seconds, The diagram is the specd-time graph of pan of his
{b} Tofind the distance # find the area under the graph un.
from =0 to =20 seconds. At 1=0, his spced was 8 mys,
. ; : His speed decreased at a constant rate until it was
Solution with [ 4 m/s at =200,
(@) Retardation =308_ 0375 m/s®  Ans. (i) Calculate
(a) his retardation during the 200 s, [1
Since retardation ofithe motoreyelist is constant (b) the distance he ran during the 200 s,
; i = . ichange in speed 2]
e iaken for the relardation to acour {c) his specd at ¢ = 150, iy
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(i} Ben ran at a constant speed in the same direc-
tion as Ali.
At =0, Ali and Ben were level.
They ran the same distance in the next 150
seconds.
Calculate Ben's speed. [2]
(b) Chris ran 200 m, correct to the nearest 10 metres.
He took 25 s, correct to the nearest sccond.
Find lower bounds for
(i) the distance run, 1}
(i) his average speed. [3]

Thinking Process

(a) () (a) # Retardation = gradient of speed-time
graph.
(b) # Distance travelled = area under the
speed-time curve.
{c) To find speed when t = 150 s F use

change in speed
time taken
{i) Find the distance travelled by All and Ben in
150 seconds. Observe that both travelled same
distance in 150 seconds.
{b) () To find lower bound for the distance F sub-

fract 5(10+2 =5} from the given distance.

{i) To find lower bound for the average speed
# subtract 5m from 200m and add 0.5s to
25s,

Solution

acceleration =

Retardation = 8=% = 0.02 m/s?  Ans.

(0 O @ 500

(b) Distance covered in 200s
= grea of trapezium

=L(200y8+4)=1200m Ans.

(¢) Let x be the speed at 130 seconds,

Retardation = w
time taken

o speed ot 150s=5m/s Ans,
(i) Distance covered by Ali in 150s
=1 as0x5+8) =975 m
Let speed of Ben =v m/s
Distance covered by Ben in 1505 =150y m

since both ran the same distance.
= 150v=975
v=06.35

speed of Ben=6.5 m/s  Ans.

{(b) (i) Lower bound for the distance = 200 - 3
=195 m Ans.
> 4 2005
(i) L.bound for av. speed = 35405
_195
25.5

=7.65 m/s (3s) Ans.

4 (N2009:P2 (1)

T

|
Speed w0l — — /—/I——' Object B
(metres per | p

second a5 [ —{ Object A

Time (¢ scconds)
The diagram shows the speed-time graphs of two ob-
jects, A and B, for the first 10 seconds of their motion.
Object A travelled at a constant speed of 12 m/s
throughout the 10 seconds.

Object B started from rest, and accelerated at a constant
rate, attaining a speed of 20 m/s after 5 seconds. [t then
travelled at a constant speed of 20 m/s.

(a) Calculate
(i) the distance travelled by object B during the

first 5 seconds of its motion, I
(i) the average speed of object B for the first 10
seconds of its motion, [2]
(iii} the value of ¢ when both objects were travelling
at the same speed, [2]
(iv) the value of ¢ when both abjects had travelled
the same distance. 121

(b} The dingram below shows the distance-time graph
for ohiect B.

ds Q
Distance
(d metres)
d, £
2 5 0
Time (r seconds)

In the diagram, OP is a curve and PQ is a straight

line.

(i) State the values of d and d,. [

(i) What does the gradient of the straight line PO
represent? [t
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{iii} Write down the gradient of the tangent to the

curve at £= 25, 1}

{c} After 10 seconds, both objects slowed down at the
same consiant rate,
Object 4 came to rest afier a further 9 seconds,
After How many scconds from the start of jis

motion did object B come to rest? [2]

Thinking Process

(a) i)
(i)
(il

(iv)

)

(i)
{iit)

# Calculate the area under the curva of object
8 for the first 5 seconds.

& Compute the area under the curve of object
8 for the first 10 seconds.

2 Find the intercept of the two speed curves,
The time at which the interception occurs is
the answer to the question.

4 Let x be the time at which both objects have

travelled the same distance and solve X(x = 5)

by equating the distance travelled by objects
A and B.

# d,is the distance travelled in 5 seconds by
object 8. d, Is the total distance covered by
object B in 10 seconds.

& Gradient of PQ is the constant speed of
the object B.

Wrile down the speed of B at t = 25 5,

{c) # Find the deceleration of object A. Use it to
compute the time laken by object 8 to come 1o rest,

Solution
(a} (i} Distance travelled by object B for the first 5

(ii)

(iii)

(iv)

seconds =%(5)(20)=50m Ans.

Distance travelled by object & for the first

10 scconds =%(5)(20)+(5)(20)
=50+100=150m

. average speed of object B for the first

10 seconds =llﬁ= 15m/s Ans.

Let 7 be the time at which object £ is at the
same speed as object A. Using concept of
similar triangles, we have

r_12

520

=12 .
1—20x5—3s

both objects had same speed
at f =3 seconds. Ans.

If ¢ is the time at which objects A and B
have wravelled the same distance, we have,

distance travelled by object A = |2+
distance travelled by object 8
=101+ -5)
=102 ~5)=20r-50

equating the distance travelled by both

abjects,
200-50=12¢
8r=350
{=6255

. both ohjects had covered same
distance at = 6.25 seconds.  Ans.

®) () o=50m Ans.

()

dy=150m Ans,

d,-and d, are tHe distances travclled by B8
in 5 and"10 seconds. In part () (i) & (ii),
these. distances have already been calculated,

(it} Gradient of PQ represents the constant
speed of the object B from 510 10 seconds.
Ans.

(iii) From speed-time praph,
when.f=2.5, speedof B=10 m/s,

gradient of distance-time graph at
=25 scconds, is 10 mfs. Ans.

Deceleration of object A = lz—‘;g = '3—| m/s”

Let object & comes 10 rest at f seconds. As both
objects slowed down at the same constant rale,

deceleration of object 8 = % m/s*

4.20-0
3 =10
41 -10) =60
1=10=15
t=25s,

8 comes to restat ¢ =25 seconds.  Ans.
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5 wawinries)

The diagram is the speed-time graph for the first 20 scconds of a cyclist’s joumey.

Speed
{metres per second)

D 2 4 6 & 10 12 14 16 18 20
Time (t sceonds)
(a)} Caleulate the distance travelled in the first 16 seconds. hl
(b) By drawing a tengent, find the acceleration of the cyclist when = 18. 121

{c) On the grid in the answer space, sketch the distance-time graph for the first 16 scconds of the cyclist's

i
140

T R e T T T R T AU

Time (t seconds)
B

Thinking Process

{a) # Find the area under
(b} Draw & tangent at i =1
{g) To sketch the dislance-time gra

separately.

Solution
Distance covered in the first 16 second

(a)

= areq of trapezium
-%{qmms:-
=108 m. Ans.

the graph over tha time-frame specified.
a,nkammimmmmnnmmrmumdm

ph # consider the distances travelfed in the first 8 seconds and the last B seconds

U




‘0" Mathematics (Topical) Toplc 8 Graphs in Practical Situations and Travel Graphs © Page 6

(b} Acceleration A
= gradient of thetangent. |2 o
_11527 —rd)
= 30-14 '
o
g o R
=0.75 m/s> Ans. & g gl
B 1
. i
é 44 ; . B iy
2.7
0 ————— ——
0 2 4 6 8 10 12 14 16 18 2

Time (1 seconds)

()

Note that
Distance covered in:first' 8 seconds

Cor e et

Distance covered in the last 8 seconds
=8x9=72 m.

8 10 12 14 16
Time (t seconds)

(=2
o
(=1

6 (N2010:11:()25)

- Calculate the value of ¢ when the car has

f travelled 20 metres from the start,  [2]
(b) At =60, the car stows dawn with a constant
deceleration,
L i -— This deceleration is half of the accelcration
] | = =
Speed | ! between = 0 and ¢ = 20,
(m/s) : : During this period of deceleration, calculate
] i the value of ¢ when the car has a speed of
t |
} : f—} metres per second. [2]
0 " y } y —
0 20 40 60 80 100
Time (¢ scconds) Thinking Process
The diagram is the speed-time graph of part of the (a) Find distance D in terms of u by taking
journey of a car. area under the graph for the first 20
From /=0 to r= 20 the car moves with a constant seconds. Find the second distance 2D for
acceleration, the first ¢ seconds. Equate both distances
From £=20 to 1= 60 the car moves with constant o
speed of # metres per second. {b) Use deceleration = SaNgeinspeed 4

time taken

(@) When =20 the car has travelled D metres from solva for t according 1o the given information.

the start.
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Solution {2} Calculate the train’s retardation during the last 10
secconds of the journey. 1
(8) Distance travelled in the first 20 seconds, (b) Calculate the distance travetled in the 100
I seconds. 21
=5(20)(u) =10u 15 I =
D= (1) m -eeeeeer ) Thinking Process

“The car has travelled 2D metres at time ¢
seconds from the start.

Distance travelled in the first 1 seconds
= area of trapezium

2D= %(u)(l +¢—20}

2D = (s -10)

(a) Retardation =

{(a) To find retardation # divide the decrease in speed
by the lime taken.

{b) Distance lravelled In 100 seconds = area of tra-
pezium 4+ area of triangle.

Solution

50
100-90

substituting value of D from equation (1), = ?g— =5mis® Ans.
2(10u) = (11){¢ — 10)
20=1-10 (b) Distance travelled = 5(90X20+50) + 1 10x50)
=30 seconds Ans, ) -
] . m . ={45)(70) +—2—(500]
{(b) Acceleration during 0 to 20 seconds :-2-3 mfs” ~3150+ 250’

Given that at time ¢ seconds, the speed of the
car decreases from » m/s lo -‘_—;— m/s.

i 8 warrrz09

given that this deceleration is half of acceleration.

T waoiveto2n

deceleration at £ seconds =

r)

=3400m Ans.

\
m/s”

The distance-time graph (on next page) shows Ravi's
cycle journey.

1{u) u-4 He scts out from home and cycles to a park.
—(—' Ty Afler a short stop al the park, he then continues his
2\20) 1-60 . :
journcy to a shopping centre.
Ll He stops for lunch at the shopping centre before cycling
40 4{r-60) home.
4u{t - 60) = 3u{40) (®) At what time docs Ravi arrive ot the park? (1]
1-60=30 (b) How many minutes does Ravi spend at the shop-
=90 seconds Ans, ping centre? 11

(¢} How far is the park from the shopping centre?

(d) At what speed does Ravi cycle home?
Give your answer in kilometres per hour. [

(¢} Between which two places did Ravi cycle

401

Speed 30
(m/s)

2094

101~

10 20 30 40 30 60 70 80 90 100
Time (scconds)

The diagram is the specd-time graph of the last 100
seconds of a train’s journey.

M

slowest? ]

Salim, Ravi’s brother, sets out from home at
1115,

He cycles directly to the shapping centre ot
a constant speed of 15 km/h.

Who arrives at the shopping centre first?
How many minutes later does his brother
arrive? [2]
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A
20
15
Distance
from home 10
(km})
i1
5
A
0 =
ton 1130 1200 1230 1380 1330 1400
Time of day
o I €) From graph. distance between park and the
Thinking Process ( o A pce e m18—10=8 kp \
{a} Read the time from the graph. OPRINE SSniT= SoRm AR,
{b) Read from the graph, the values of ime where the (d) Time to travel from shopping centre 1o home
ling is horizontal, = 45 mi ~075h
(c) Use graph to find the required distance. = 45 minutes = .75 hours.
(d) Speed = distance divided by time. ) distance
(e) Ravi Is slowest where the gradient of graph is . Speed ==
least, i.e. between 1145 1o 1235. 18
{f) On the graph, draw a straight line, starting at =075 24 km/lh  Ans.
1115, to show salim's journsy from home to g
shopping centre, {¢) Ravi was slowest between Park and
Solution Shopping centre. Ans.
Fron h, the time when Ravi arvives at the Note that.the graph. has least, gradient between park
@ _1gmp the time when Ravi arives at the and shopping centre., Therefore the. speed is - slowest
park =1130  Ans, between these two poinls.
(b) From graph. the time spent at the shopping {f) From graph. Salim arrives shapping centre at 1227
centre=1315-1236 Ravi arrives shopping centre at 1236
=1275-1236 Salim arrives first and his brother arrives
=39 min  Ans. i 9 minutes later.  Ans.
20 NN RS RN AR
Shopping centre
AP \\uny
Z A
s an e
pr A\
Distance
fromhome 10 Park | o
{km) /i
_E L
L Ravi Salim
3 T J, T
0 -
1100 1130 1200 1230 1300 1330 1400

Time of day
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g

4204 2:£2:Q23)

Simon walks from his house to Juan’s house.
He stays there for a short while before they walk together to the cinema.
The graph represents the joumey from Simon's house to the cinema.

f
cinema —4- . i it ey e
AT T T R T
7:asssiBesRaa RTLaNac] CEREE .
ETITII Y ‘
: tndpaudl: il
il
Distance : L
hm) o fels
i
YR §
; e A TH
ETRES EXHETER: B |
SEfagndtEunad REsRRRAaEt SN ASaRRNY
samra. H o TR R PR )
AN, I amaswamanenassnexsdsnatRRRERN PRiqeaunapnn e RunuERsNRadRn
Simon’s house — 04 -
1600 1700 1800 1900 2000 2100 2200
Time of day

(a) For how many minutes does Simon stay at Juan's house?

(b) At what speed does Simon walk to Juan's house?

(c) Simon has a 15% discount voucher for his cinema ticket but Juan pays the full price.
Simon pays $4.42 for his ticket. How much does Juan pay?

(d) They stay at the cinema for 2 hours before they each walk home at 3 km/h.
Complete the graph to show this information.

{e) At what time do they arrive at Juan's house?

[
[

12

(2]
[

Thinking Process

(a) # Read from graph.

(b) # Find the gradient of tha line (d) Refer to graph.
from 1600 to 1630,

(c} 85% represent $4.42, Find 100%.

(d) To complele the graph 7
consider the distance travelled

{(¢) From graph,
they arrive at Juan's house at 2030  Ans,

in one hour. i
{e) # Read from graph. cincma—d e Ll :
. Tprbt , F3qJ It ETEEENS A
Solutlon “ :. " + .i+l._gi.:i- -Jj_..jji.la -
: +H1 12/ ' i‘?-r'l-;':-t"—-'\- T+t
(a) 36 minutes. |33 dnncun shanby idas ! -:;::::.:.:*&:::i':': £
. FEFEFE T/ e T RN 3
(b) Distance travelled 3 {: = / i§ Eheretee T8 LEEE ,\;L T
HE T RHITRLE CREESs
=25k - Ay e e ; \33iEbrn
=2.5km Juan's housel/ 112 FLEECERETHA s 2 bobt e pukiaiyn
time taken TLT TN TTOr T T TR TR AT L T
Distance ebi =4 - b Gl d i & I M A
» ; [ MR S T WRITE O I e A I3 FEF
=30 minutes = 0.5 hour (km} 5 et Eepads: SaRNALRAEAREY: -*-!- padiies
Lis R B SRR RSN J'E [ i EJJJ{I 1ailed 1]
R e T P e T N e
specd = 23 R H TR e EN R
0.5 Hp T e T N e
=5km/h  Ans. "IH T e ERERRTRASSaRREEE Hg;f{g[{rl-{‘*
| : 1yl ] s JI J_,d":al,‘:l_] 1 _ .;IJ..L ‘L ekt -..:P:-
(© 85%— §4.42 Jerthre ] b e
4.42 i R R N e
100%—§ 100 Lt e S T e
: 85 LLEL : Q3T T e pr g s e
— $5.20 Simon’s house — e oot irTedts =t PSS st i s i i Snind o Soikal Yol s AP
1600 1700 1800 1900 2000 2100 2200

-~ Juan pays $5.20 Ans. Time of day

-

-
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10 201025

The diagram is the speed-time graph of a cyclist.
The cyclist accelerates uniformly from a speed of »

metres per second o a speed of 3u metres per
second in a time of 10 seconds.

Speed
{ metres per
second }

y

\

o e

=

Time (t seconds }

() Find an expression, in terms of u, for the
acceleration, [1

(b} The distance travelled by the cyclist from
t=010 /=10 is 40 m.
() Find the value of . 2]
(i} On the grid below, sketch the distance-time
graph of the cyclist.

4
40- ...... : o

Distance 30 £
{ metres) )
204

Time (¢ seconds ) [2]

Thinking Process

.. _ change in speed
(a) # accelerallon-m.

(b) () # Distance under a spesd-time graph is the
area under the graph,
(il) From {=0 to t=10, the speed is increasing,
hence it is represented by a curve with
increasing gradient.

Solution
(a) Acceleration = =y
0

-
&

m/s®  Ans,

w|

{b} (i) Distance travelled = area of frapezium

40:-2[-(10)(u+3u)

40= 20y
n=2 Ans.
(i)
f
40- PSS,
Distance 304
{metres)
204
104
% 0

Time (1 scconds )

11 201301 g25)

The diagram is the speed-time graph of a car’s
journey,

)

e |
Speed ;’ E
(m/s) i i

O 15 k =

Time {s seconds)
{(a) Find the speed when =12, [1}
(b) Find the distance travelled by the car from ¢ =0
1o 1= 15. [1}

{¢) The distance travelled by the car from =0 to
t=kis 750 m.
Find & (2]
{d) The retardation of the car is 2 m/s?,
Find the number of seconds it 1akes to slow
down and stop. (1

Thinking Process

{a) To find the speed when t=12 # find acceleration
for the 1st 15 seconds,

(b) Find the area under graph over the Interval
from t=0 1o t=15.

{c) Find the area under the graph from =0 to t=15
and equate it to 750 m,

(d) Use retardation = Shange inspeed
time taken
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Solution

(2) Acceleration from 0 to 15 seconds =

o

(TN -Iw
o

== s

let x be the speed at 12 seconds,
. change in speed
acceleration =

{¢) Distance travelled = area of trapezium
750 = 2200k - 15+ 4)
750=10(2% - 15}

75=2 =15
2k =90
k=43 Ans.

ime tak
LA S () Lot the cor takes ¢ seconds to slow down and stop

4 _x
371 retardation = = _'___Impgc i SM
- ix 12 time taken
3 5= 20
x=|6 ms Ans, !
20

!

(b) Distance travelled = area of triangle

2
=%(l5}(20)=150m Ans. { =10 seconds.  Ans.

12 {42013 1:022)

Varun leaves home at 13 00 and cycles 12 km to college.
The distance-time graph below shows Verun's journey.
His sister Kiran leaves college at 13 10 and cycles home on the same road al & constant speed of 16 km/h.

{(2) On the same grid, draw the distance-time graph for Kiran's journcy.

College 121

l 0 g

81— ST
Distance |
from home ] |
(km) "
44 bt i
24— 1 1 i :
i il 8 Eads g el i i
Home 0 ' — ; L L ! . I =
1300 1310 1320 1330 1340 1350 1400 2]
Time of day
(b} How far was Kiran from home when she passed Varun? tn
(¢) Tind Varun's speed for
the first 20 minutes of )
his journey. 257 _
Give your answer in " : Tl !
kilometres per hour. 207 ’
(1 | 3
Speed 13
(d) On the grid, draw the (km/h)
speed-time graph for 18
Varun's journey. 2]
5.
0 ' ' ' —— o
1300 1310 1320 1330 1340 1350 1400

Time of day
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Thinking Process
(a} Draw a straight line starting at 1310 trom college 1o home. Nole that Kiran travels 16 kilomelres in one hour

(b) # Read the value from the graph whera the two lines meet.

{c} Apply speed=

distance-time graph.

distance
lime °
(d} From 1300 to 1320, use answer from

part {c). From 1320 {o 1325, and from 1325 fo 1343 use gradient of

' 4
Solution College 12
{(2) Refer 1o graph. T
{b) From graph, distance 107 -
of Kiran from home
=7.1 km. Ans, 8 ,
20 1 Distance : |
(c) 20 min =%p =3 hours  from home 6] . _ [
(km) '] —’ ' -
Varun's speed ) prmai T l
6 dild i ;
=-l— 2 I |
: |
P 11 — . — —-
=6x 7 ke e Bwm nw nw nw
= |8 km‘/h  Ans, Time of day
{d)
4
25- -. e — e -

.:T‘-‘L'I"f' Ky 4'._ I h " From: [300 to 320,
W TR speed = 18 knvh,
SEEIT , S eI o iR From 1320 o 1325,

S'pccd : : i : i i | Varun has not covered any
(km/h) . Y e i ] i‘ - [ distance. So speed = 0 km/h.
ner e e ‘ 1t 1 | !
ESSER 2l i s From 1325 to 1343,
St Hia e T T T AR A B2 time = 18 min = 0.3h

4 {A.r LJ.. - .j.....! b e J.J:.. . . i ! - 6
0 ! | ll ! o | o speed = —==20 km/h.
1300 1310 1320 1330 1340 1350 1400 0.3

Time of day

13 (42614 11 20)

The diagram shows the speced-time graph for 100
seconds of a car’s journey.
The car aceelerates uniformly from a speed of vm/s to
a speed of 3vm/s in 50 seconds.

[t then continues at a constant speed,

Speed
(mfs)

5

- B e

Time (f scconds)

Safe == e -

@)
(b
(c)

Find, in terms of v, the acceleration of the car

in the first 50 seconds, n
The car travels 2500 metres during the 100
seconds. Find v,

Find the speed of the car, in kilometres per
hour, when 1= 75.

(2l

(1

Thinking Process

(a)
(b}
(c)

Acceleration = gradient of speed-time graph.
Calculate gradient of fine from t=0 to {= 50,
Tolat distance fravelled in a speed-time graph
= area under speed-time graph,

To find the speed In kmm # first find the
speed In m/s. Note that 1 km=1000 m, and

1 hour = 3600 seconds.
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Solution Solution
(a)  Acceleration in first 50 seconds = 5 5 = (@) Retardation = G_OI:,SO
=& 12 190w Ans
50 10 g =
== n/s"  Ans. 2
25 (b) Acceleration from 0 to 30 seconds = 3—6
(b) Distance travelled during 100 second T
= area of trapezium + area of rectangle =5 m s
= 2500= l(Sf)}(v +3v)+(50x%3v) when =9, speed= %-
2500 = 100v + 150v B _36ms Ans.
2500 = 250v 3
vr=10ms Ans. (c) Distance travelled = area of trapezium
() When ¢ =75 seconds, = %(I 2)(20+ 60)
speed of the car = 3v mfs = 6(80)
=3(10) mis =480 m  Ans.
=30 m/s
= (30x IOOO) km/h
=108 km/h  Ans.
14 w214 r1.02)

The dizgram shows the spccd-tlme graph of a
cyclist's journey.

[
12f====e-3--—=-~
1 ]
1 ]
Specd A |
(m/s) ] 1
1 1
1 1
1 i
] )
1 ]
] ]
] 1
0 ] ] R
0 30 50 60
Time {¢ seconds)
(2} Find the retardation. m
(b} Find the speed when =9, [n
(c) Find the distance travelled by the cyclist from
t=0 1o t=460. [2]

Thinking Process

(a) To find retardation # calculate the gradient of the
line from t=50 to t=60.

{b) To calculate the speed when t=9 & calculate the
gradlent of the graph for the 1st 30 seconds.

{c) To find the distance # find the area under the
graph from t1=0 to {=60.
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15 0150202

The diagram is a speed-time graph of a train’s journey between two stations,

304553

Speed (m/s) 15

0 100 200 300 400 500 600

0

Time {seconds)

(2} What was the maximum speed of the train? 1]
(b) Circle the statement that describes the train’s motion 350 scconds after it left the first station,

Accelerating Decelerating Constant speed Stopped at a station [1]
{c) Calculate the acceleration of the train during the first 150 seconds of its Jjourney. m
(d) What was the speed of the train 20 seconds before it completed it Journey? i1
(e) How far did the train travel during the first 200 seconds? [2]
(N Calculate the average speed of the train in kilometres per hour during the first 200 seconds. 12]

Thinking Process

(b) Note Ir!al from 300 to 420 seconds, the speed of {d) From graph, the time 20 seconds before the train
the train is constant. completes its journey, is 560 seconds.

(c) Acceleration = Shange in speed . at 560 scconds. speed of train is 3.5 m's Ans.

time taken
{d) Read the required speed from graph, (¢) Distance travelleqd during first 200 second
(e) Distance travelled in a speed-lime graph R .
= area under the speed-time graph, = arca of trapezium
{f Distance travellad during the first 200 seconds ——!-([2){200 +50)
divided by 200 seconds gives the average speed. 2
Solution =1500m Ans.
(@) Maximum speed =27 m/s  Ans, (D Average speed = 1012l dl'i‘::;ﬂ]tc:k'cr::w”cd
{b) Constant speed _l 2500&) s
. hange in speed
{©)  Acceleration =c—-.—-—.——— _ 15003600,
|2tnm. taken = (WXTT]O_O) knv'h
=155 =008 m/s®  Ans. =27km/h  Ans,
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16 vaors i 23y

204

1§ -======5 card
Speed
{mfs) 104

54

0

—

=
gy

0
Time (7 scconds)

The diagram shows the speed-time graph of car A.
{2) Find the acceleration of car A when ¢=7. [1]
(b) Find an expression, in terms of &, for the
distance moved by car A between (=0 and ¢
= f, where k> 10,
Give your answer in its simplest form. 2}
(c) Car B travels at a constant specd of 12 m/'s in the
same direction as car A.
(i) On the diagram, sketch the speed-time
graph of car B. 1]
(i) When 7= 0, car B passes car A.
When { =k, car 4 overiokes car 8.
Find the value of & [1}]

Thinking Process
(a) To find acceleration F calculate the gradient of the
line from t=0to t=10.
{b) To find the distance # fdind the area under the
graph from =0 1o i=k
(c} (i) WNote that when car A overakes car B, then
both cars have travelled the samae distance
from t=01o t=k.

Solution

() Whent=7.

15
10

=1.5m/s Ans,

Acceleration =

[The acceleration is constant from =0 to = IOJ

{b) Distance travelled = arca of trapezium

=Lusik +£-10)

=-;-(15)(2k-10)

=(I5)}k—35)
={15k-75)m Ans.

17 a6 ei oty

€ O

20+

5 ======= car A ]
Speed £ car B g

{mfs) 104

&=

0
0 10 X

Time (¢ seconds)

(i) Distance travelled by car 8 during 0 to &
seconds = 124 m
When car 4 overtahes car B. bath cars have
travelled same distance from (=0 tof = k.

12k =15k =175 1
3k=T3
k=25 Ans

The diagram is the speed-time graph for part of a car’s
journey.

I'y

v

Specd
(m/s)

0 8 12
Time ( seconds)

The retardation of the car between (=8 and =12 is
4 m/s.

() Find v. 141
(b) Find the total distance travelled by the car in
the 12 seconds. [2]

Thinking Process

(a) # Apply retarda!ion=.‘c.r-“"—ngg-lﬂ“3—“"9--eﬂ

time interval
{b) Total distance travelled = area under speed-time
graph.
Solution
{2) Retardation = change in speed
time taken
4= bl 0
12-8
.l
S 4

v=160 /s Ans.
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(b) Total distance travelled = area of trapeziumn

—l r
_2(\)(8+12)

=1
= 2(16)(20)
=160 m Ans,

18 w2016 1027

4
304

Speed
(mfs} a4

Time (¢ seconds)

The diagram shows the speed-time graph of a car which
slows down from 30 m/s to 12 m/s in 20 seconds, and

then continues at a speed of 12 m/s.

{a) Find the retardation when = 10. [

(b) Find the distance travelled by the car between

=0 and ¢=20. [2]

{©) The distance travelled by the car between
=20 and r=% is 60 m.

Find the value of £, (2]

Thinking Process

(a) To find retardation # calculate the gradient of the

line from 1=0 to =20,

{b) # Find the area under the graph from {=0 to

t=20.

{c) To find the value of k & consider the area under

the graph from =20 to t= k seconds.
Solution
(@3 When ¢ =10.

30-12
20

retardation =

o

=—==09mi* Ans.

]
(=}

(b} Distance travelled = area of trapezium
. %(20)(|2+ 30)
= (10)(42)
=420 m  Ans.
(¢} Distance travelled = area of rectangle
60=12x (k- 20)
3=k-20
k=25 Ans.

19 w2007 24 018)

The diagram is the speed-time graph for 25 seconds of
a car's journey.

tht===-----~

0 |
Time (¢ seconds)

The car slows down uniformly from a speed of
vis to a speed of 12 m/s in 15 seconds. 1t then
travels at constant speed for a further 10 seconds.
(a) The retardation of the car is 0.4 m/s.

Calculate the value of v. 2]
{b) Calculate the distance travelled by the car from
=0 1o ¢=125, [2)

Thinking Process

_ change in speed
(a) Use deceleration = m— 0

{b} # Distance travelled = area under tha speed-
time graph.

Solution

change in speed
time taken
v=12
15
6=v-12

r=18 m/s Ans.

(a) Retardation =

0d=

(b) Distance travelled
= area of triangle + area of rectangle
= %([5)(6) +(12x 235)
=45+300=345m Ans.
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20 w2ei7.r1024 21 201np1p25)
The diagram is the speed-time graph of part of a The diagram is the speed-time graph for 60 seconds ol
train’s journey. a train’s journey.
* At the beginning of this part of the journcy the train
is travelling at u m/s.
30+ ,
: 'l
u
Speed : Speed i
(m/s) ' (m/s) '
127 ] ] 3 :
] [ i ]
' | ; '
] [} ] [}
¢ T T - 0 : —
0 10 40 60 0 0 60
Time (f ds
jmel/seeenss) ‘Time (¢ seconds)
(@) Caleulaic the specd w!n:n =5 [ Giving cach answer in its simplest form, find expressions
(b) Calculate the acceleration. i in terms of u, for
(¢) Calculate the distance travelied from {n) the deceleration for the last 10 scconds. {n
1=40tor=60. [2] (b} the speed when =355, 1]
; — (c) the disiance travelled during (hese 60 seconds.
Thinking Process (21
(a) To find the speed when t=5 # find deceleration ;
for the 1s! 10 seconds. Thinking Process
{b) Find the acceleration from f=40 lo /=60 seconds. (a) To find deceleration # calculate the gradient of
(c) Find the area under the graph from =40 to =60 the fing from !=50 lo ¢=60.
saconds. (b} To find speed # use the lime ditference
: between 505 to 55s.
Solution {c) To find the distance & find the area under the
(8) Deceleration from 0 1o 10 seconds =£I?)£ graph from t=0 1o t=50.
o ':% s Solution
let v be the speed at 1 =5 seconds, (@) Deceleration = i
! ; change in speed 6050
deceleration = —; it s
time taken =2 /st Ans.
18_30-v 10
10 5 (b) Time. r=355-50=3 seconds.
9=30-v
i
v=2lm's Ans. < speed :Exs
ange i =051 m/s Ans.
(b) Acceleration = change in 5 f““’—cd
30"":; tnken () Distance travelled = area of trapezium
= 60— 40 =L 50+ 60)
S18i9] m/s®  Ans. =351 m Ans,
20 10

(¢) Distance travelled = area of trapezium
= —‘1;(6(]— 40y (12 30)

= %(20)(42} =420m Ans.
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22 wamar 024)

A train travels between two stations, starting and finishing at rest.

For this journey it

*  accelerates uniformly, from rest, for the first 30 seconds until it reaches a speed of 20 /s
*  lravels at 2 constant speed of 20 m/s for the next 60 seconds

*  slows down uniformly for the last 20 seconds until it stops,

() On the grid, draw the speed—time graph for this journey.

}
204 =t * : - .
(m/s) i : '
10. ...-—-._.._.._.-—T-..._...-?--1._...?---- : Y
I R
S i N Ay SIS SR b maae !
0 . £ _EiCom; | vt} e
0 10 20 30 40 50 60 70 # 90 100 1i0 120 12]
Time (scconds)
(k) Caleulatc the distance between the stations, 12)

Thinking Process

{a) Draw the graph as per given information.
(b) To find the distance # find the area under the graph from =0 to 1= 110.

Solution
(@) A
Spccd ; /"'"":""""‘é"'"'"" = ’ """" Bt = ' '
(m/s) iR P
Io. -"“"--;. o _.E. a i - — . .;
, | Sl et S NG
o .

0 10 20 30 40 30 @ 70 80 90 100 110 120
Time (scconds)

(b) Distance travelled = area of trapezium

. -;-(20)(604‘ 110}

=(10)(170)
=1700 m Ans.
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In the diagram, BCDE is a trapezium, and the sides CD
and BE arc produced to meet at A.

CH = 12cm, DE = 9cm and the perpendicular distance
from D to CB is 4em.

A
9 E
C . ——— 12 ___________ - B
Calculate
{a) the arca of BCDE, i

{b) the perpendicular distance from /A to cB. (2]

Thinking Process

{a) & Apply the area of a trapezium.

(b} # Consider two similar tiangles ADE and ACB
and apply rule of similarity, i.e. ratio of
corresponding lengths is equal.

Solution
{(a) As BCDE is a trapezium.

area of BC‘DE:-%x4(9+I2)
=22h=42 cm®  Ans.

(b) Let d be the perpendicular distance from 4 to
CB. Thercfore

height of AACB = ¢, and A
height of AdDE = -4

DE_d-4
Ch d
9.d-d
12 d
:_3____:!—4
q4 d
3d=4d -4
I =4d - 16
3 —ided =—16 [ ms——— T T —— ')
d=16

req. perp. distance = 16 cm Ans.

2 (N2607 12 Q3h)

(b) Inasurveying excreise to find the distance between
two points, ¥ and Z. on oppositc banks of a river,
angles and lengths were measured.

ivxZ and VXY are straight lines.

Y = 250 =90.
(i) Show that triangles VX and YZX are similar.
121
iy VW =25m, VX =40m and XY = 160m.
Calculate the distance YZ. 2

Thinking Process

{b) {)} # Look for the two equal angles in both
triangles.
() & Apply rule of similarity, Le. ratio of corre-
sponding lengths Is equal.

* Solution

() () ZIXW = ZYAZ {(vert. opp angles)

ZIVIX = £ZZ¥X =90° (given)
. AI'PY and AYZY are similac - Ans

o JZ-_ L\
@ =Ty .
¥Z 160

0
_160
Yz 10 » 25
YZ=100m Ans
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Similar buckets are available in two sizes.

The large bucket has height 30 cm and base diameter
16 cm.

The small bucket has base diameter 8 cm.

@ 3
8

——

16
(a) Find the height of the small bucket. [f]

(b) Given that the small bucket has volume 850 cm?,
find the volume of the large bucket. [2]

Thinking Process

(a} .# Apply rule of similarity, i.e. ratio of corresponding
lengths Is equal.

{b) To find volume 4 compute the cuba of the ratio
of their linear dimensions,

Solution
(a)  As the two buckets are similar

ht. of small bucket 8

ht. of farge bucket 16
ht. of small bucket _ §
30 16

Int. of small bucket = %x 30=15cm Ans.

(b) vol, of larpe bucket _(Lg_ ¥
vol. of small bucker | 8

vol. of large bucket 4
850 a

vol. of large bucket = § x 850
= 6800 cn®  Ans,

4 {12009 P1.019)

A

In the disgram, LAIQ = QNN = MNP = PYL.

(a) Show that triangles LMQ and LNP are congruent.
131

(b) Show that MAN = MON, ]

(¢) The straight lines MQ and NP intersect mt R

State the name of the special quadrilateral LPRO.
t

Thinking Process
{a) Observe that ALMNIs an Isosceles triangle. Prove

LM = LN, Prove <MLN is a common angle. Prova
one more equal angle to salisfy ASA property.
(b} Prove that both angles are adjacent to wo equal
angles of the congruent friangles.
{c) Note that LP = LQ and AP = RO,

Solution
(a) LMQ=PNL  (given)
OMN = MNP (given)

= LMN = LNM
ALMN is an isosceles triangle.
now, i
LM@=LVP (given)
.-\!£Q= NLP  (common angle)
LM = LN (LAN is an isosceles A)
ALMQ = ALVP (ASA) {Shown).
(b)  As triangles LAQ and LNP gre congruent,
LOM = LPN
now, N
MON =180°- LOM  (Zsona straight line)
MPN =180° - LPN (s an a straight line)
=180°-~LOM (since LAN = LOM)
= MON
MPN = MON.  Shawn,

Alternatively,
In APMR and AQNR
PXIR = ONR  (given)
PRM = ORN (vert. app. 2s)
o MPR=NOR
or  MPN = MON. Shown,

€} LP=1Lpo
RP=RO
LPRQ isaKite. Ans.

{since ALMQ = ALNP)
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P B

A.. | \\Q
S\ | 1l

D R C

ABCD is a rectangle.

Points P.Q, Rand Slicon AB, BC, €D and DA respectively
such that AP=CR and QC = §d.

(2) Giving reasons, show that

() PB=RD, [
(i) triangle PBQ is congruent lo triangle RDS,
3]
(iii) RPQ= PRS. &)
(b} State the special name of the quadrilateral PORS.

(1

Thinking Process

{a) (i) ABCD Is a reclangle with AP = CA.
(i) Prove that BQ = 5D. Observe that triangles
are congruent by SAS property.

(il)y P8 Is paraflel to DR, £BPR= £DRARP, and
£BPQ = £DRS.
(b) Note that PQ is paraliel 1o SR,
Solution
(@ () Giventhat AB=DC and AP=RC
PB=AB=-AP
= DC=-RC
=RD Shown.
(i) Giventhat, BC=4D and OC= AS
= BQ=BC-0C
=AD-AS
=DS
BOQ=DS§
from part (a} (i): PB= RD
also PBQ = RDS =90°
APBO w ARDS (SAS) Shown.
(i) ABCD is a rectangle, therefore PB is
paraliel to DR,
— BPR=DRP (alternalc £s)
and BPQ=DRS (4PBQ= ARDS)
now,
BPQ+ RPQ = BPR
RPQ = BPR-BPQ
= DRP - DRS
= PRS
RPO=PRS Shown.

6 wiorrom

(®) From o) (iii). RPQ = PRS
= PQisparallelto SR
PORS is o parallelogram.  Ans.

®) .

M

In the diagram, triangle KLAS is similar to triangle

LNM.
KL=15cm, LM =18 cm and LN = 10 cm.

(i) TFind KM. [2}

(i) Find KN. {2}

(iii) P is the point on LM such that PN is paralic]
to LK.

the area of triangle NPAS
the area of tmpezium ALPN
Give your answer a5 a fraction in its simplest
form. 121

Find

Thinking Process

(b} () To find KM # use properiles o! similar
triangles, i.e. ralio of corresponding lengths is

equal.
(i} Apply rule of similarity to find MN. Subtract MN

from KM 1o find KN.
{i) Apply concepl of area of simitar triangles.

ﬁ=(h)2.
A\
Solution
(b) (i) AKLM issimilarto ALNM
KM _ KL
S LATRILN
Kar_ 13
1810
af =13
NM = T x18
=27 cm.  Ans.

(i) AKLAM is similarto ALNY
KL _ LA
LN  NM
15_ 18
10 NM
NAf =18 :_‘Sl

=12 em.
KN = KM - NM
=27-12
=[5cm Ans.

g e

Pmm
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{iif)
r
K M
. 27 N 12 )
ANPM is similar to AKLAM
— arcaof ANPA _( NA/Y
arca of AKLAS  \ KM
=(11) _l6
27 ]
areaof ANPAS _ 16
arcaof KLPN ~ 8i-16
_ls
=55 Ans,
7 (1201108210
A B
These two cylinders are similar.
The ratio of their volumes is 8 : 27
The height of cylinder 4 is 12 ¢m,
Find the height of cylinder 8. [2]

Thinking Process

Apply rule of similarity, i.e. rafio of valumas of two objects
is equal lo the cube of the ratio of their linear lengths.

Solution

volume of A _( height of 4Y'
volume of B | height of B

8 2 Y
27\ heightof B

() (s
3 height of £
2! 12

3 heightof B

3
2

w

height of B=12x

=18 cm. Ans,

8 (N2 L 1L Q20)

X
The triangles ABC and XYZ are similar and
ABC = XizZ.

BAC =x°, 12Y = 3" where x = y.

AB=3cm XY =d ecmand }Z =5 cm.

() Express ABC in terms of x and y. [1]
(b) Find BC, [

. aren of triangle ABC
(c) Write down the value of arca of triangle X17

f1

Thinking Process
{a} Recall, corresponding angles in similar friangles are

equal, .. ZBCA=y*®

{b} Apply rule of similar figures: ratio of corresponding
lengths is equal.

(c) Apply, j—:zl=(§;-)2

Solution

(@ BCA=YZy= ¥ (since As ore similar)
consider A4 BC,
ABC + XP+)°=180" (£ sumofA)
=  ABC=180°-x°— ¥* Ans.

BC _ AB
by 2= -2
®) YZ XY
8C_3
5 4
BC=%:<5
=15_.3
=3 _34 cm  Ans.
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area of triangle ABC __(AB):
arca of tnangle YYZ ~ \.YY

A
=35 Ans
(N2011:P239)
A P D
Dingram I (8]
B C

In Diagram [, ABCD is a square.
P and Q are the midpoints of AD and AB respectively.

(s) Show that triangles APB and BQC are congruent.

3]
(b) A P D
Diagram II or M
B c
In Diagram I, OC and P8 interscct at M.
Show that BMC =90°.
State your reasons clearly. 2]
()
A P D
N
Diagram III O M
B c
In Diagram III, the circle centre @ has diameter
AB.
The circle intersects 8P at N,
() State the reason why ANB=90°. 0

(iiy Triangle BMQ is mapped onto triangle BNA by
an enlargement,
Write down the centre and scale factor of the
enlargement. i

(iii) Given that QA =3 cm.

() find AN, n
(b) show that MN =6 cm. (1]
(c} find MC, 1§l
(d) find the area of triangle APB. [2]

Thinking Process
{a) # Prove by SAS (side-angle-side) rule.

(b) Let B0 = x®, find £MBC and prove.

{c) (i} Notethat ZANB is subtended by diameter AB.

(i) Identify the centre. To find the scale factor
J find the ratio of the lenglhs of two
corresponding sides.

(i) (a) & Apply rule of similarity, i.e. ratio of

comesponding lengths Is equal.

{b) Prove that triangles BMQ and ANF are
congruent. find BM. Note that M is the
mid-point of BN.

{c) To find MC # consider the right
tdangle QBC. Find QB, BC and apply
pythagoras to find QC.

{d) Apply area= —;: xbasa = height .

Solution
(8) 48=BC (ABCD isasquare)
AP=B0Q (. P & Q are the mid-points)
PAB=QBC =90°
s AdPB = BOC (SAS) Shown.
(b} Let BCQ=x°
AAPB is congruent to ABQC
ABP = x°
= M BC=90°-x°
In ABMC
BMC +90°—x°+x°=180° (£ sumofaA)
— BMC =180°-90°=90° Shown.
{c) (i) Thediameter 48 subtends an angle ANB at
the circumference of the circle.
ANB=90°

Recalk:
Angle subtended by the diameter at the
circumference is always 90°.

(ii) Centre: B, Scale factor: 2
(iii) (a) ABMQ is similar to ABNA
BO _OM
BA AN
Jhg
2 AN

AN =6cm Ans.

a4

[ g PR ) }
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(b) 4P= BQ -
BRIQ = ANP = 90° Thinking Process
ME?Q: NP (s in alternate segment) {a} # Note that AAQP and ACPQ share common

height.

ABMQ is congruent to AANP (b} # Apply concept of area of similar As, le,

= BM=AN=6cm

2
ince Af is id-point of BV aren of ACPQ _ (length of CO]
nge M B s Mic-poink o area of ACBA ~ | length of GA

MN=6cm Shown.

(¢) In right triangle BMQ

(c} Area ol AABP = arga of AABC - area of ACPQ

e, - area of AAQP
QM =3cm, BM=6cm. BAQ=90° Soluti
3 0 oiulion
BO =3y +(6) =35
since ABCD is a square, @ AreaolAdgp Tx AQxh
BC =48 Area of ACPQ ™ LxCox 1
=280=2/45 Arcaof AIQP 2
In right triangle 0BC 6 4
a 3 2 =2
oC= ’(BQ)'+(BC)' AI’EEICI(MQP—EXG
i (JE): +(2J4_5): =3cm”  Ans.
=/45+180 (b) QP) B
=225 =15¢cm . AdBC is similar 10 AQPC
MC = QOC - Ot _ Arenof MBC _( 4CY
=15-3=12cem Ans. Area of AQPC ~ | OC
) AP=BQ=\1. 4B=2J35 A_mo_gw,=(g):
_1
Area of A4PB = 3(A5)(2/45) ArcnofAABC=-3—x6
=45cm® Ans. R
= g =[3.5em* Ans.
10 var2p101 {c) Areaof A4BP
In the diagram, the points P and @ lic on the sides HC = area of AABC — area of ACPQ - area of A1QP
and AC of triangle ABC, =[3.5-6-13
AB is parallel 10 OF =4.5¢cm*  Ans.
AQ@=2cm and OC=4cm,
The area of triangle CPQ is 6 cmt.
y 11 wz0r2p2 04 8
7 (b) 4, B, D and E are points on a circle.
¢
4
B
D
B P &
Find the area of £
(g} triangle AQP, [1]
(b) triangle A8C, [1]
(c) triangle ABP, (1 4

AD and BE intersect at C.

() Show that triangles 4A8C and EDC are
similar.
Give your reasons. {2]
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(i)

Given that AC =5 cm, BC=5.5 ¢cm and
CE =2 cm, find the length of the chord
AD. (2]

Thinking Process
(b} () Apply rule of simiiar figures: the corresponding
angles of two triangle are equal.
(i} Apply rule of similarity: The ratlo of correspond-
ing lengths is equal.

Solution
() () ABC=EDC (<sin the same segment)
BAC = DEC {5 in the same segment)
ACB= ECD {verl. opposite £5)
AARC is similar to AEDC  Ans.
. DC_ EC
@ Fc=ic
be_2 =2 |
55°3 = DC= 5x5.5—2.2 cm
AD=AC+CD

=5+22=72 Ans.

12 w2013 #1026

In the diagram, A8 is parallel to DC and

ADB = BCD.
A 4 8
4.2
6
D > [
() Explain why triangles ABD and BDC are similar.
(2]
(b} AB=4cm.BD=6cm and AD=42cm.
(i) Calculate 5C 21
(i) Write down the value of
area of triangle ABD 0

area of triangle BDC”

Thinking Process

{a) Prove that two angles of one triangle are equal to
two angles of another triangle.
(b} {i) Apply rule of similarity: ratio of carresponding
lengths is equal.

Arga, | Lengih ¥
Areap

® Length,

Solution

(a} ADB = BCD {given)
ABD=BDC (alt £s. AB[|DC)
since two corresponding angles are equal.
AABD is simitar to ABDC.
BC _BD
AD AB
_BD
B B bite

:%w.z

=63cm Ans.

(k)

Gy Area of triangle ABD _ (‘-l )
aren of trangh BDC

1 3 (N2013 P2{4)
(a)

C
B =

&

A

AB and BC are chords of a circle centre O.
D is the midpoint of A8 and E is the midpoint
of BC.

ABC=108"
Tind DOE giving your reasons. i2]
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A circle centre P and a circle centre @ intersect
at R and S.

(i) Show that triangle PRQ is congruent (o
triangle PSQ. (3]

(i)

R
N

)

RS and PQ intersect at T
(8) State the name of the special quadrilat-
eral PROS. (1

(b) Find PTR in

Thinking Process

(@) Tofind DOE # nolice that OE8 and ODB are
right angles.
(b) (i} Observe that the triangles are congruent by
888 property.
() (a) PROS is a kite.

Solution
(®) Since D and £ are midpoints of 48 and BC
= OQEB=0DB=90°

line from circle center
bisects the chord at 90°

DBE+ DOE = 180°
108° + DOE = 180°
DOE = 180° - [08°
=72° Ans.

) @) PR=PS (radii of circle)
OR=08 (radii af circle)
£ is common to both triangles

APRQ = APSQ  (SSS) Shown.
(iiy (8) PROS is a Kite. Ans.
{b) PTR=90° Ans.

Note that diagonals of a kite intersect
at right’ angles.

14 p201s 02 0119

(8) The diagram shows two circles with equal radii,
A, £ and C arc points on the circle, centre A,
B, E, D and F are points on the circle, centre C.
ABCD is a straight line.

E

(i) Show that triangles AEC and FBE are

congruent. 3]
(i) State another triangle that is congruent o

triangle AEC. I
(iii) Explain why EB is parallcl to DF. 2]
(iv) Work out .IBE. 1)

Thinking Process

(a) (i} Note that both right angled triangles are con-
gruent by RHS property.

(i) Observe that ~EBF+ . DFB=180°. The

lines are parallel as their Interior angles arg
supplementary,

{iv) Note thal tangle £BC is an equilateral

friangle.
with mm&ﬂ
AC = FE (diameter of circles)
EC=BE (radii of two circles)
AEC = FBE=90° (n. £ in semi-circle)
AAEC = AFBE (RHS). Shown.

Solution
(@

'Right-angled-}{ypolenuse Side Rule (RHS): |
If the hypotenuse and one other side of the first
right-angled triangle are equal 1o the hypotenuse
and corresponding side of the second tight-angled
triangle, then the two triangles are congruent,

—
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(i) ABFD Ans

(iii) EF and DB are diameters of the circle.
EBF = DFB=9° [(fiiZ in semi-circle)|
also, EBF+DFB=180°

which is the property of supplementaty
angles. Thus £8 and DF are parallel.

(iv) EB=BC=EC |{radii of circles}

= AEBC is an equilateral triangle.

ABE = 180° - 60°
=120° Ans.

15 va00001.08

Two bottles are geometrically similar.

The ratio of the areas of their bases is 1 : 4.

Write down the ratios of their

(2) heights, ]
(b) volumes. m

Thinking Process

Area, { height )
Apply rule of similarity; ——% ;
(a) # Apply rule of similarty: oo [helghtz]

(b) To find ratio of their volumes # compute the cube

of the ratio of their heighis.
Solution

Arcay _
Aren,

height,
EIghlo
1gh|,
height,
eight, _

1
height, 2

1
4

ratio of heights=1:2  Ans.

®) volume, _ (l)]
volume, \2

ratio of their volumes=1:8 Ans.

1 6 (N2014:01°3)

In the diagram, BE =5cm, CD=Tem and AE =3cm.
BE is parallel to CD.

() Express €D as a percentage of BE. m
(b) Find ED. [2]

Thinking Process
{a) # Multiply by 100.

(b) Apply rule of similarity to find AD. Subtract AE
trom AD to find ED.

Solution

(8) %x 100 =140% Ans.

(b} BEIICD
AABE is similar to AACD
AD_CD
= JAE BE
4D _17
3 35
_1.322
AD—5:3— :
ED=dAD-AE
=2l
S
_2i=15
5
= 6.5
=3 1.2cm  Ans

17 2085 00 01ty

These two triangles are congruent,
The lengths are in centimetres, correct 1o the necarest
0.1 em.

[

P
62°

5.6

Find p and ¢. 2]

Thinking Process

Understand that when iwo triangles are congruent, they
will have exaclly the same three sides and gxactly the
same three angles.

Solution
p=38cm Ans.

q°+62°+4|°=|80° (£ sum ol’ A)
g° = 180° —62°— 41°
=77° Ans.
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18 w5 pioiy

40.9

20
78°

These two quadrilaterals are congruent. The lengths are
in millimetres.
Find the values of x, p and z. [3]

Thinking Process

F Look for the equal corresponding angles in both
quadrilaterals.

Solution
x=45 mm, Ans.

y=20mm. Ans.
2"+ 77° 4 787+ 90° = 360°

2%+ 245% = 360°
=115 Ans.
19 200601 019
A
» 0

20 2018 1108y

0 e c
OYC is a triangle.
A'is a point on QY and B is a point on CY.
AB is parallel to OC. AC and OB intersect at X,

Prove that triangle ABY is similar 1o triangle COX,
Give a reason for each statement you make. 3]

Thinking Process

Prove that two angles of one triangle are equal to two
angles of another triangle.

Solution

ABX =COX  (aht £s. AB)OC)

J:
A8 is a diameter of the circle, centre 0.
P4 and OB are tangents (o the circle at 4 and B
respectively.
Prove that triangle P40 is congruent to triangle OBO.
Give a reason for each statement you make. [3]

Thinking Process

Observe that triangles are congruent by ASA
propetrty.

Solution

OA=08 (radii of circle)
LOAP=20BQ=90° (radius L tangent)
ZAOP = ZBOQ (ver. opposile £5)

. PAOQ a QBO (ASA) Proved.

Angle-Side-Angle Rule (ASA):
Two triangles are congruent ifiany two angles and
their included side are equal'in both triangles.

¢ BAY=0CX (ahss. 4B DC)
since two corresponding angles are equal,
AABN is similar to ACOX. Proved.
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Topic 10

l Mensuration i

T —— A p— e

1

(F2008 1 (T

The diagram shows a solid cuboid with base 10em
by 6cm.
The height of the cuboid is x centimetres.

; j

1

(a) Find en expression, in terms of x, for the total
surface area of the cuboid. [1

(b) The total surface area of the cuboid is 376 cm’.
Form an equation in x and solve it to find the height
of the cuboid. [2]

Thinking Process

{a) Total surface area = 2(Lx8) + 2{LxH)} + 2(BxH)
{b) To find height # use the answer to part (a} to form
an equation and solve for x.

Solution

(a) Total surface area=2{10x6)+ H10xx}+ (6% x)
=2(60) + 20x + 12x

=(120+32x) cm®  Ans.

(b) Total surface area = 376
= 120+32x=376

32x=376-120
_ 256 _
x= V) =8

Height of the cuboid =8 em  Ans,

(2008 12 07)

A, B. C. D and E are five different shaped blocks o
ice stored in a refrigerated room.

{(2) At 11 p.m. on Monday the cooling sysiem failed,
and the blocks started to mell.
At the end of each 24 hour period, the volume of
cach block was 12% less than its volume at the start
of that period.

i) Block A had a volumc of 7500 cm’at 11 pm.

on Monday.

Calculate its volume at 11 p.m. on Wednes-

day. (2]
(i} Block B had a volume of 6490 cm'at 11 p.m.

on Tuesday.

Calculaie its volume at 11 p.m. on the previous

day. 12}

(i) Showing your working clearly, find on
which day the volume of Block C was hall its
volume at 11 p.m. on Monday. 12]

(b} [The volumeof asphereis ;—n'r“‘.l
[ The surfuce nrea of asphereis dnril]

A1 11 p.m. on Monday Block D was a hemisphere
with radius 18 cm.

Calculnte
(i) its volume, 121
(ii) its total surface area. [2]

{c) As Block E melted, its shape was always
geometrically similar to its original shape.
It had a volume of 5000 cm® when its height was
12 cm.
Colculate its height when its volume was
1080c¢im™. 12]

Thinking Process

(8} {i) The voluma decreased by 12% from Monday
to Tuesday and then again 12% from Tuesday
lo Wednesday. Therefore solve accordingly.

i) # The given volume of block B is 12% less.
Find the actual volume.

(i} The volume of Block C was 100% on Monday.
On Tuesday it was B8% (12% less). On
Wadnesday it was further 12% less and so on.
Keep on reducing the volume by 12% each day
until the value of the volume is less than half
the original value.

(c) # Rule of similar figures:

ratic of volume of similar figures = ratio of cube of

corresponding sides.

=%
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Solution

(@ () On monday. volume = 7500 cm?

The volume decreases by 12%, hence
the remaining volume is 10012 = 88%.

On wesday. volume = 88% of 7500

=88
100

On wednesday. volume = 88 of 6600

al -I%’:).xﬁooo

= 5808
= 5810 em? (3 sf) Ans.
(i) Let x be the actual volume of block B,
the volume of block B has been reduced 1o
88% of'its actual volume on tuesday.
= 88% of x=64%0

x 7500 = 6600

[—80%.1' = 6490
x=6490x 100 _ 9375

88
Actual volume of block B on monday
=7375 =7380cm® (3sig. fig) Ans.
(i) Let v be the volume of'block C on monday.
=88 .88y
On tuesday, vol, = 100" = 0.88
On wednesday, vol, = %{0.881') =0,774v
On thursday, vol. = 1%%‘0'77"") = 0.681v
On ftiday, vol, = ﬁ%w.os Iv) = 0599y
On saturday, vol. = %(0‘59910 =0.527r

On sunday, vol. = %%(0.527\:) = (dbdv

* Velume reduces 1o haif on Sunday Ans.

(®) ) Volume of hemisphere = -.!-(é’-:rr’ )

Vol. of block D = %(gzrus)-‘)
-=—§-x3.l42x5832

=12216.1
=12200 cm®  Ans,

3 oo P20

(i) Total surfuce area of solid hemisphere D

=-;:(4m'3)+:rr:
=-;~(‘Ier8:)+:rl82

= 2036016+ 1018.008
=3054.024 = 3050 cm® (3s() Ans,

(c) Volume before _ ( height before Y
Volume after height after
5000 )J
1080

.'.

=
=3

ol=
ql{‘h‘
]
——
=[5
""-—-;‘

—
afen
-

]
T ——
N :-",N
b

h
=
il
& =

or h=72

required height = 7.2 em Ans.

{2) The diagram shows a roll of material. The material
is wound onto a metal cylinder whose cross-section
is a circle of radius 10 cm,

The shaded area shows the cross-section of the
material on the roll.

The outer layer of material forms the curved surface
of a cylinder of radius 30 cm,

200
(i) Caleulate, in square centimetres, the area of the
cross-section of the material on the roll {shaded
on the diagram). [2]
(i} The material is 200 ¢m wide on the roll,
Calculate, in cubic metres, the volume of the
material, [2]
(iii) When unwound, the length of the material is
150 m,
Calculate the thickness of the material, giving
your answer in millimetres. [2)
(b) The diagram shows a conical tent.
The diameter of the base is 3.5 m and the slant heigh
is 3 m.
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it is made from a flat piece of canvas that forms
a sector of a circle of radius 3 m. The angle at the

centre is 8 .

)

(i} Show that #=2i0. (3
(i) As shown, the tequired shape is cut from a
rectangular piece of canvas of width w metres.

w

Given that w is a whole number find its least
possible value.
Show all your working.

B

Thinking Process

{a) (i) To find the shaded area # sublract the area
of small circle from the area of large circle.
(i) Volume of the material = volume of complete
cylindar — volume of small metal cylinder,
(i) When unwound, the material would then be a
cubold. The height of the cubold represents the
thickness,
To find ¢, find the arc length, Note that the arg
length is actually the circumference of the base
ol the cone.
To find w # find the horizontal distance from
centre of sector to one of the vertices of the
sector. Add the radius 3 to your answer. Round
your final answer to & whole number.

&)

W

Solution  wirh BT THER'SICO

(@ (i) Shaded area =area of bigger circle - area of
smaller circle

= x(30)° - x(10)*
=800~
=3513.6 = 2510 (3sf) Ans
(i} Vol. of material
= vol. of big cylinder — vol. of small cylinder
= 7(30)3(200) - #(10)*(200)
= 1600007
= 502720 em’
05027 m® [ I = 1000000 cm|
= 0.503m’ (3dp) Ans.

4
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(i) Afer unwinding. the material has the shape
of a cuboid.
-+ Vol of material = x wx /i
0.5027 =150x2xh
h=0.001676 m
=1.676=1.68 mm (3 s

- thickness of material = 1,68 mm Ans.
[TNote that,_Im=1000 mm |

(b) (i} Circumference of base of conical went

=xd =35 m.

=» arc lenpth of sector = 3.57
f
—— (207X =35
360( WrH3) T

—-0—= 335
60

§=210° Shown.

When a sector. is folded to make.a cong, the.arc;of the
sector becomes the base of the cone, and the radius
of the sector. becomes the slant height of the: cone:

{ii) From the figure
AOC = 360°-210°

w
=150° A
. 1
AOB= Eos 75° ]
2 :
consider A4OB B:'
1
cos AOB = o 1
oA c
= cosTi=—
OB=0.776m

as w is a whole number
least value of w=0.776+3
=3776=40m Ans

(12000:P1 (322)

30

Amg— F
13 £
- 5
30 D £
15
B C

ABCDEF represents an L-shaped piece of glass with
AB = AF = 30 cm and CD = 15 cm.
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The glass is cut to fit the window in 2 door and the shaded
triangle DEG is removed,
DG =13 ecmand £G = 5 cm,

(a) Show that DE = 12 ¢m, [f]
(b} For the remaining piece of glass ABCDGF, find
(i) its perimeter, [21
(ii) its area. 2]
(c) State the value of cos DGF, 1}]

Thinking Process

(a) # Apply Pythagoras Theorem.
(b) (i) Add all the sides of the remaining figure.
{i} Note that the figure can be divided into a
rectangle and a trapezium,

{c) cos(180-68) = -cosa

Solution

(® DG*=DE*+EG*
(13y = DE? +(5)*

169 = DE* 4. 25
DE*=169-25
DE? =144

DE=12 cm. Shown.

b) () CD+EG+GF=A8
15+5+GF=30 = GF=10cm.

Perimeter= 4B+ BC + CD+ DG + GF + Fd
=30+18+15+13+10+30

=116cm Ans,
(it) Ag 18
30
15
B 18 rC

Area = area of rectangle ABCH
+ area of trapezium DGFH

= (30x 18)+%(12)(I5+ 10)
= 5404150
=690 cm®. Ans.

Alternative Mefhod :
Area = aren of rectangle ABCH
+area of rectongle DEFH
— area of triangle DEG

= (30x18)+ (12 x 15)-%02}(5)
= 540+ 180 —30= 690 cm*. Ans,

(¢) cos DGF = cos(180 - DCE)
=—(0§ DGE

D
=13 Ans,

1200902 O7)

(a) Whena solid rectangular wooden block of oak floats,
60% of its height is under water.

(i) What fraction of its height is above water?

(1]
(ii} A block of oak has length 60 cm, breadih
50cm and height # centimetres.

15
h
60

50

It floats with 15 c¢m of its height under water
(2} Find the value of A, (1)
(b) Inthediagram. the shaded region represents parl

of the surface area of the block that is in contaci

with the water,

Caleutate the total surface arca of the block

that is in contact with the water, 21

(b
35

A solid cylinder, made from adifferent lypeof wood.
floats in water,

The shaded region represents part of the surface of
the cylinder that is in contact with the water.
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The right hand diagram shows the circular cross-
section of one end.

The centre of the circle is O and the water level
reaches the points 4 and B on the circumference.
Reflex angle AOB = 220° .

The cylinder has radius 9 em and length 35 cm.

Calculate

(i) the area of the curved surface of the cylinder
that is in contact with the waler, 21

(ii) the surface area of onc end of the cylinder that
is in contact with the water, 4]

(iii) the distance between the water level AB and
the top of the cylinder. (2]

Thinking Process

{(a) (i) Express (100 — 80)% in fraction.
@) (a) Observe that 60% now represent 15 cm.
Find 100%.
{b) Galculate area of the shaded reglon.
{b) () Curved surlace area of shaded part of cylinder
= arc length of major sector x height of cyfinder.
(i) Surface area of one end = Area of major sector
AB + area of trangle AOB.
(i) Find the perpendicular distance from O to AB
and subtract it from the radius.

Solution
(8} () 60% of height is under water

. 40% of height is above waler.

fraction of height above water = o
100
=2
= 5 Ans,
(i) (@ 60% ofheight —— 15cm
100% of height —— é_g %100 = 25 cm

. h=25cm  Ans.

(b) Total shaded surface area
= area of four walls + arep of base
=2(50x15)+2(60=15) + (50=60)
= 1500+ 1800 + 3000
=6300 cm®  Ans.

(b) (i) Shaded curved surfuce area
= arc length ACB = height

(20
-(360x2:rx9)x 35

=1209.51=1210 cm® (3s) Ans.

Gi)

(iii)

Shaded anen of one end of cylinder
= area of sector ACB + area of triangle AOB

_220 g, 1 in140°
= S2mO) + > (ON9)sin140
= 155.529+ 26,033 RN
= 181.562 N5 2
= 182 cm® (3sN Ans. “
C

In A4QD
cos 70" = O—QD
0D =9 xcas 707

=3.078

:, required distanc:
=9-3.078
=592 cm {35} Ans,

{NZG0Y I'2 (7)

(a)

(b

A fuel tank is a cylinder of diameter 1.8 m.
() The tank holds 25 D00 litres when full.
Giventhat 1 m® = 1000 litres. calculatethelength

of the cylinder.
Give your answer in metres. 4]

{i))

The diagram shows the cross-section of the
cylinder, centre O, conlaining some fuel.
CD is horizontal and is the level of the fuel
in the cylinder,

AB is u vertical diameter and intersects COD at
E.
Given that £ is the midpoint of OB,

(8) show that £OD=60° 1"
() calculate the area of the segment BCD,
13]

(c) calculate the number of litres of fuel in
the cylinder. 12]

[Volume of n sphere =—§xr"l

A different fuel tank consists of acylinder ol diameter
1.5m and a hemisphere of diameter 1.5 m at one
end.
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ad RS

.

The volume of the cylinder is 10 times the volume
of the hemisphere.
Calculate the length of the cylinder, 2

Thinking Process
(@) (i) # Volume of cylinder = nr2h.

() (a) Find OF and apply cos0=,;'—:pl.

{b) Area of segment BCD = Area of seclor
OCBD - Area of trangle OCD.
(c) Volume of fuel = Area of segment BCD x
Length of cylinder,
{b) Volume of cylinder = 10{volume of hemisphers).

Solution
(@ () Radiusof cylinder, » =!é—8 =0.9m
1000 litres =1 m*
] H .
25000 litres = 1000 x25000=25m

Volume of tank = 25 m?

volume of cylinder = x4
25=7(0.9%h
25
x(0.9)*
= 25
T 2545
length of cylinder =9.82 m (3s0)  Ans.

=

=9.823

(1) (@) Given that £ is the midpoint of 0B,

=1
= OE=508

=1 -
_2(0.9)-0.45 n.
In AEOD,
5p = OF
COSEOD_OD
=045 _
=05 =05

EOD = 60° Shown,
(b) COD=2(60°) = 120°
Area of segment 8CD
= area of sector OCBD — area o AGCD

120 11 )
=30 T=(7){0.9F (0 9)(0.9)sin 120
=0.84834 - 0.35074

=049759= 0498 m® Ans,

(€} Volume of fuel in the cylinder
= area of segment 8CD
= length of cylindey
= 0.49759 % 9.823
= 4.8878 v’

number of litres of fuel in cylinder
=4.8878 x [000
=4887.8 = 4890 litres Ans,

() Volume of cylinder = 10(volume of hemisphere)
(0.5 h = 10x -( (0.75) )

0.56254 = 5(0.5625)
h=35

length of the cylinder=5m  Ans,

T waia v Q18

OAB is the sector of a circle of radius r cm.
A0B = 60,

A
0 @
P
B
Find, in its simplest form, an expression in terms of
rand n {or
(n) the area of the sector, [
(b) the perimeter of the sector. {2]

Thinking Process

{a) Apply formula for ares of secior,
(b} Perimeler = OA + OB + arc length A8

Solution
(a)  Areaofsector = _gﬁx xrt

60 .3
“360 "

= %:rr' Ans,

slength 4B =90 L2 . L
(bY  Are length 48 ﬁox..m 37

Perimeter of the sector = O + 08 + AB

=rer+dar
3
!
=2r+onr
3

JT) Ans.

_ b+
=5 3
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(b) [The volume of a pyramid =é x aren of basc

% height|
Calculate
(i) thc volume of the pyramid, [2}
{ii} the arca of triangle BCD, 131
(iii) the height of the pyramid when the base is
triangle BCD. 3]

(c) An identical triangular pyramid is removed from
cach of the other 7 vertices of the cube to form
the new solid shown in Diagram 111

Diagram I1
The original cubc had 6 faces, 8 vertices and 12
edges.
For the new solid. writc down the number of
(i} faces, m
(ii) vertices, [
(iii) edges. It

Thinking Process

(a) Look for the line that is perpendicular to the trian-
gular base ABD.

{b} (i) ABCD isan equilateral triangle, Use sing rule

to find ils area.
(i) Use the formuia for pyramid's volume to find
the height.
{c) Carehdly count the number of faces, vertices and
edges from diagram Il

Solution

(8} AC is perpendicular to triangle 48D
AC is the height of pyramid.  Ans.

() () Vol of pyramid = %x arca of AABD % AC

x(%(sn:i))x 5

=208 cm® (3s) Ans.

(i) Consider A{BD
By pythagoras theorem.
BD® = (5 +(5)
BD* =50
BD =50

AABD. AACD. and A/IBC are three
identical triangles,
Henee ABCD is an equilateral triangle.

Area of ABCD = % x50 x J30 x 5in 607

-1, 50%0.866

=21.65
=21.7em® (35 Ans.

e

{iii} Using the answers of (b) (i) & (ii),
Vol. of pyramid =-%x base area x ht

20.833 -%x 21.65x ht

20.833x3
21.65
=2.887

=289 cm(3sh Ans,

ht=

(© (i) Number of faces =14 Ans.
(i) Number of vertices =24 Ans.

(i) Number of edges=36  Ans.

12 w2011 01 0oy

A

9 (&5

ABC is a right-angled triangle with AB = 6cm and
BC =9 cm.

A semicircle of diameter 6 cm is joined to the riangle
along AB.

Find an expression, in the form @+ bx. for the

total area of the shape. 21

Thinking Process
F Tolal area = area of triangle + area of semicircle.

Solution
Total area = area of A48C +area of semicircle

e | 1.1
= 2><9><6+2:r{3)

=(27+%:r) cm®  Ans.
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The diagram shows a rectangle with length (2x+3) cm
and width (x= D cm.

2x+3

x=1

(n) The arca of the rectangle is 12 cm®.
Form an equation in x and show that it reduces to

i+ x-15=0, [2j
(b) Solve 2x*+x-15=0, 21
(¢} Find the perimeter of the rectangle, [1]

Thinking Process

(a) # Use area=lengthxwidih.

(b} & Solve by grouping.
{c)} To find the perimeter # substitute the value of x
found in (b} into length and width of the rectangle,

Solution
(a) Area of rectangle =/xw
= 12=(2x+3}x-1)
= 12=2x"+3x-2x-3
= 2x*+x-15=0 Shown.

{b) 2 +x-15=0
2’ +6x=-5x-15=0
2x(x+3)=-5(x+3)=0
(x+302x-5)=0

= x==3 or .\'=-§-

x==3or 25 Ans.

() Using x=2.5 from part (b). we have,
length =2(2.5)+3=8cm
width=25~1=15cm

perimeter = 2(f + w)
=2(8+1.5)
=2(9.5)
=19cm  Ans.

14 v2001 12 02

(a) The formula for the area of a trapezium is
=1
A= 3 hic+d).

(i) Find an expression for ¢ in terms of A h
and d. [2]

(i) -——

LN
I

8 -

The diagram shows a trapezium with
dimensions given in centimetres.

The perpendicular distance between the
parallel lines is 4 ¢cm.

The arca of the trapezium is 22 em?.

Find c. [1]
®

26

32

In the diagram, the shaded area represents a rect-
angular picture frame.

The outer rectangle is 32 cm by 20 cm.

The inner rectangle is 26 cm by 14 cm,

All measurements are given to the nearest
centimetre.

(i) Calculate the lower bound of the perimeter of
the outer rectangle. [2)

(ii) Calculate the upper bound of the arca of the
frame. [3]

Thinking Process

(a} (i} Make c the subject of formula.

(i) To find ¢ # use the formula for the area of
a frapezium.

(b) {I) To find the lower bound of the perimeter £
find the lowest possible fength and width 7
sublract 0.5 cm from each of the length and
width of the ractangle.

(i) To find the greatest area of the frame & add
0.5 cm fo the length and width of the ouler
reclangle, and subtract 0.5 from tength and
widih of the inner rectangle.

Solution

@ 0 4 —.?l!-h(r:—d)
2d=h{c+d)
T=C+d

24

c=—-=¢d Ans.
I
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(i) From (a) (i) c=g’i-d
i

= ¢ =—-—2(22) -8
4

=11-8
=3cm Ans.
(b) (i) For outer rectangle,
least possible length = 32 - 0.5=31.5 em
least possible widith = 20-0.5=19.5 cm

lower bound of the perimeter = 2(31.5+19.5)
=2(51)
=102 cm Ans.
(i) Upper bound of the aren of the outer
rectangle = (32 + 0.5} x (20 + 0.5}
=32.5%20.5 = 666.25 cm”
Lower bound of the area of the inner
rectangle = (26 = 0.5y x (14 - 0.5)
=25.5%13.5=344.25 cm®
Upper bound of the area of the frame
=666.25-344.25=322cm’  Ans.

Note that: ;

Upper bound or. greatest area of the frame

= greatest area of the. outer rectangle — least
aren of the inner rectangle.

15 w2t 02018

|Volume of acone = %m-’lﬂ

The solid nbove consists of a cone with base radius r
centimetres on top of a cylinder of radius r centimetres.
The height of the cylinder is twice the height of the cone,
The total height of the solid is / centimetres,
{a) Find an expression, in terms of x,rand H, for
the volume of the solid.
Give your answer in its simplest form. [3}
(b) It is given that =10 and the height of the cone
is 15 cm.
(i) Show that the slant height of the cone is 18.0
cm, comect to one decimal place. 2]
(i) Find the circumference of the base of the cone,

2]

(iii) The curved surface arca of the cone can be made
into the shape of a scctor of a circle with angle

0°. Show that ¢ is 200, correct to the nearest
intcger.

\\

18

121
(iv) Hence, or otherwise, find the total surlace
area of the solid. 13]

Thinking Process

(a) Volume of the solid = volume of cylinder + voluma
of cone.
(b} () Apply pythagaras theorem.

(i) Circumfersnce = 2ar .

(iiiy Circumterence of the base of cone = arc length
of the seclor.

{Iv) To find the total surface area # lind the areas
of the circular base, the curved surface of
cylinder and the curved suface area of the
cone.

Solution

(a) Let heigt of the cone =/ cm.
== height of cylinder = 2/t cm

s h+y2hi=H = h=;H
3

Volume of solid

=2+ %;rr:h
=27rthe lxr:h
3

= el
3

T, 1]
=—gir =M
3 (3 )
71 3
=—nar-H cm”  Ans.
9

(b) () Applying pythagoras theorem.
sfant height

=,I(10)=+{15)=

=+J325
=18.02 1
= 8.0 cm Shown.

(i) Circumference = 2xr
=2x 3-2— %10
7

=62.8574
=629 cm  Ans.
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(iif) Arc length of sector = circumierence of the
base of cone

3—2%x2:r(18)= 27(10)
)

—_—
10
0=200° Shown.
(iv) Total surface area

=7 + 2arh+ xrl

= r{10)* + 2x(10)30) + x(10)(18)

= 1007 + 6007 + 180x

=880~

=2764.96 = 2765 cm®  Ans.

16 wz0i1 2 03)

(a)

Diagram I

Diagram I shows one large circle and five

identical small circles.

Each of the five radii shown is a langent 1o two

of the small circles.

() Describe the symmetry of the diagram. [1]

{ii) The radius of the large circle is R centimetres
andtheradiusofeach small circle is rcentimetres,
Each small circle is equal in area to the shaded

region,
Find R%: 02, [31
(b)
Dingram II

Diagram I! shows the same large circle and arcs
of the same small circles as in Diagram I.
C is the centre of one of the small circles,

This circle touches the adjacent circles at A and A,

Q is the centre of the large circle.

(i) Show that reflex ACB =252, 2]

(ii) The perimeter of the shaded region is kxr
centimetres, Caleulate the value of £ 12}

Thinking Process

{(a) () Understand the definition of line symmetry and
rotational symmetry.
(i) Find the area of the shaded region. Use the
given condition to find the required ratio,

(b) (i) To find the reflex <ACB & find the interior
angles of the quadrilateral OAGS,

{) To find k # find the perimeter of the shaded

region. Compare it with the given parimeter.

Solution
(@) (i) The figure has | line of symmetry.

(ii) Arca of one small circle = 71°
The large circle is divided into 5 equal
sectors, one of which is shaded.

] .
area of one sector = girR'

area of small circle = area of the shaded
region

L 8
nre = E:rR' -ars

Logo 2’

R=l0? = &_10
r l
R =101 Ans,

360°
5

b) () 4oB= =72°

O:C = OBC = 90°
OA is tangent' ). to:radius 4C through
puaint of contact A,
In quadriteral 0ACH,
OAC + ACB + OBC + 408 = 360°
90°+ ACB+90° + 72° = 360°
ACB =360°-90°— 900 — 720
=108°
reflex ACB = 360° - 108°
= 252" Shown.

-~ -]
(i) Lenpthofarc ACB = 352

x2mr= lm‘
60° 5

Total length of 5 arcs = 5(«}m') =Tar

perimeter of the shaded region = ks
= Tar=kar
= k=7 Ans
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Diagram [

F

A D c

In Diagram I, ABC is an equilateral triangle of side
§cm. D and E are the midpoints of AC and BC

respectively.

BD and AE intersect at F.

(a) (i) Find the area of triangle ABC. (2]
(i) Show that AFB =120 (1
(iii) CalculateAF. [2]

(b} [The volumeof u pyramid = %x base aren x height]

v

B Diagram I1

D

c

The equilateral triangle of side 8 cm in
Disgram 1 forms the base of the trianguiar
pyramid VABC in Diagram IL

The vertex V is vertically above F.

[d=1B=1C=8 cm.
(i) Calculate the surface area of the pyramid.
it]
(i) Calculate the volume of the pyramid.  [3]
(c) A pyramid P is geomelrically similar to VABC and

its volume is 61_4 of the volume of V48C.

(i) Find the length of an edge of P. [21
(i) A pyramid thet is identical to P is removed
from each of the four vertices of VABC.

State the number of faces of the new solid.

0]

Thinking Process

(s} () Apply, area:%absinc '

(i} Note that AE and BD are angle bisectors of

ZBAC and ZABC respectively.
(i) To find AF # apply sine rule.
(b} (i) Surface area = area of 4 equilateral triangles.

vol, (Y
Bl I e X
c) (i) Use Volz-(Lz]

(i) Count the number of faces of the new golid.

Solution with &
(@) () AdBCisan equilateral triangle.
area of A4BC =%(8)(s)sinao°

=277 em®  Ans.

(i) ABF = BAF =30°

In-en equilateral triangle, a median is also a
bisector. So, in A4BC. the two medians A£

and BD are also bisectors of angles A& B.

In A4ABF,
ABF + BAF + AFB=180°
30°430°+ AF B =180°
AFB=180°-60°
=120° Ans.

{iii) In A4BF. applying sine rule,

LAY SR
sin30°  sinl20°

-8
AF = Gn130°
=4.619=4.62 cm  Ans.

x 5in 30°

(b) (i) From{a)(i). areaof A4BC =27.7 em®

given that all four triangles of the pyramid
are equilateral,

surface area of the pyramid
=4(27.7)=1108=111cm* Ans.

(i) Consider A4FI",
applying Pythagoras Theorem. r

l'F:J(Al'f—(AFF .
= J(8) - (4.619)°
= /42,665 '

=6.53 cm e f
volume of pyramid = %(basc area)(height}
= 1(21.1(6.5)

=60.3cm’  Ans,

© 0 Volume of P _ length, P
Volume of 11BC | lengthy. g

1 [ length T

64 | 8

(l 3 (engthy Y

4] - 8
length, =2

length of one edge of P =2 cm  Ans.

(i) Number of faces of new solid=8  Ans.

]
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A circle of dinmeter 6 cm is cut from a square of side
8 cm.

Find an expression, in the form a - bn, for the
shaded arca. 2

Thinking Process
A Area of shaded region =area of square- area of circle.
Solution
Shaded area = aren of square - area of circle
=(8)° = x(3)°
=(64-97) cm® Ans,

20 w2002 02 010y

19 va01201015
A B
; 65
D C

ABCD is a rectangle with AC = +/65 em and
AD=4 cm.
Calculate the area of ABCD. [3]

Thinking Process
To find area # apply Pythagoras theorem to find DC.

Solution
By Pythagoras Theorem,
AC? = 4D* + DC*?
(V65) = (4)* + DC?
DC? =65-16
DC*=49 = DC=7
area of ABCD=4x7=28 cm® Ans.

The dizgram shows a major segment of a circle with
centre O and radius 15 cm,

A and B are two peints on the circumference such that
AOB =60,

() Calculate
(i) the area of the major segment, 4]
{i) the perimeter of the major segment. [2]

(b) Shape I is formed by joining this segment to a
trapezium, 4BCD, along AB.
AB is parallel 10 DC, DC=25cm and the
perpendicular height of the trapezium is # cm.
The area of the trapezium is 248 cm®,

Caiculate [2]
(c) Shape 11 is geometrically similar to Shape I.

The longest side of the trepezium in Shape 1]
is 5 cm.

-—5—0-
Shape 11

() Find the radius, r, of the segment in Shape 1.

(1]
_(i_i) Tind the total arca of Shape 1. 131

Thinking Process

{a) (i) Area of major segment = area of major
secior + area of triangle AOB.
(i) Perimeter = major arc length + AB.
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{b) To find h # Apply formula for area of a
trapazium.
(c} (i) Apply rule of simiiarity, i.e. ratio of correspond-
Ing lengths Is equal.

(i) Find the area of shape |. Then apply nde
of similar figures, i.e. ratio of area of similar
figures = ralio of squares of comesponding
lengths.

Solution

(a) (i) Areaof major segment
= area of major sector + area of A JOB

=300 Ll i 60°
= 360(3.142)(15) +5{15)15)sin 60
=589.125+97.428
= 686,553~ 687 cm®  Anms.
(i) InAAOB. using cosine rulc.
AB =15 +15% - 2(15)X15)cos 60°

=+f450-225

=4225=15cm.

perimeter of the major segment
= major orc length + A8

_300
=360 (23142115 + 15

=78.55+15
=93.55=93.6cm Ans,

(b) Area of trapezium =-%x A8+ DC)
1
2
240
248 = > I

248 ==x {15+ 25)

£ 12 e
h=248x 0 124 em  Ans.

radius of segment inshapell _ 5

© @ radius of segment in shope 1 — 25
L
= B35
T
r=s 5 x15
=3cm  Aps.

(i) Total aren of shape |
= area of major segment
+ aren of trapezium

= 686.55+ 248
=934.55 cm?

25

total area of shape Il _ |

total area of shape Il (i)2
total arca of shape |

934.55 25
total area of shape Il =374 cm®  Ans.

21 waorz2r1 03

The diageam shows an L-shaped picce of card.
The measurements are in centimetres and all the
angles are right-angles.

3

9

{2) Calculate the perimeter of this card, [
{b) Square picces, each of side 2 cm, are cut from this
card.
Find the greatest number of squares that can be
obtained. [l

Thinking Process

{a) # Find the two unknown sides, then add up all
the sides to find perimeter.

{b) Find how many squares can be cul lengthwise
and breadihwise from the card.

Solution

(®) Perimeter =9-+8+3+4+(9-3)+(E-4)
=24+ 6+
=34cm Ans,

{b) Greatest number of squares obtained =10 Ans.

2 2 (N201212:(15)

AD and BC are arcs of circles with centre O.
A is a point on OB, and D is a poini on OC.

O4=20¢cm and AB =25 cm,

AOD =150°,
(2) Calculate the perimeter of the shaded shape
ABCD. 31
(b) Calculate the area of the shaded shape ABCD.
(3]

- — . A
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(c) The shape ABCD is used to make a lampshade by
joining A8 and DC.

Calculate the radius, rcm, of the circular top of
the [ampshade, {2

Thinking Process

{(a) Perimeter of the shaded region = AB + arc length
BC+ CD+arc length AD.

{b) Area cof the shaded region = area of major sector
- area of minor sector,

(c) Tofind r # nole that arc length AD is the circum-
ference of the top of the lampshade.

Solution
{8) Perimeter of the shaded region ABCD
=AB+BC+CD+ DA
150 150
= 25+(360x2x:rx45)+ 25+(360x2x:rx20)

=25+117.825+ 25+ 52.3667
=220,192 =220 cm (3s) Ans.

(b) Area of the shaded region ABCD
= area of sector OBC - area of sector GAD

=430 3y _ 150 :
(360x;rx45 )= (360><)rx20 }

= 2651.063 - 523.667
=2127.396= 2130 cm® (3s0)  Ans.

{c) Circumference of the top of the lampshade
= Arc length AD

150
360
_150
- 360
25

=T 8.33cm  Ans.

= 2ar==(202)H20)

351200

23 20120207

A cylindrical, open container has a diameter of
21 ¢cm and height of 8 cm.

e

!
§
|
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(a) (i) Calculaie the total external surface orea of

this containet., 13]
(ii) A manufacturer receives an order for 30 000
conlainers,

He nceds an extra 150 cm? of maitetial for
cach container 1o cover wastage.

Calculate the area of material needed 10
make these containers.

Give your answer in square metres. 12

[The Surface area of a sphere is 477 |

{The Volume of a sphere is %J’H"J]

(b} A circular top that can hold 4 hemispherical bowls
can be placed on the container.

S G
D G

Container and Top

NO'®
o B

——C =

Cross-section

The top is a circle of dimmeter 21 em with four
circutar holes of diameter 7 cm.

A hemispherical bowl of diameter 7 cm fits into
each hole.

The cross-section shows two of these bowls.

(i) Calculate the inside curved surface area of
one of these hemispherical bowls. [t]

(ii) Caleulate the total surface area of the top
of the container, including the inside curved
surface area of ¢ach bowl. 13)

{iit) With the top and the 4 bowls in place,
calculate the volume of water required to
fill the container. 131
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Thinking Process

{a) () To find total extemal surface area & find the
areas of the circular base and the area of
curved surface.

{i) Add 150 cm? to total external surface area ot
one conlainer. Multiply it by 30000.

{b) (i) The circular top Is a circle with four circular
holes. Therefora total surface area of the lop
= area of top circle + area of 4 hemispheres
—area of 4 circles.

{ij & Sublract the volume of 4 hemispheres from
the total volume of the cylinder.

Solution
(®) (i) Total external surface area
=xr*+2nrh
= mEl? + 27(318)
= r(44L, 168)
11

-

—
W

1}

F:

Ll

113
]

=874.26 =874 cm® (3sD Ans.

x3.142

(iiy Area of materiai needed for one contoiner
=874.26 cm®
material needed to cover wastage = 150 em?
Total area of material required for one
container = 874.26+150 = 1024.26 cm®

Total area of material needed for 30000
containers = 1024.26 x 30000

= 30727800 cm’
=3072.78 m®
=3070 m* (3sf) Ans.

Recall.  1m=100cm
(1L my? =(100 cm)®
1:m* =10000 cm®

(b) (i) Surface area of one hemispherical bowl
= %{4:::-2)
= % xdx 7% (%)2

N %,r

=76.979= 77 em® Ans.

(i) Total surface arca of the top
o 2 132w (e e T\ (T
_:r(z) +4(2x4ﬁ(2) ) 4(5(2) )
=17 +.98x - dor

=837
_4:1'

=500.363 = 500 cm® (35f) Ans.

(i} Volume required to fill the container
= volume of cylinder - volume of 4 bowls
G IC YOS ¥ £ B I
= r @b -4xt{dady )
—8827 -2 1

3
_ 2303,
J

=2412=2410cm”® (3s) Ans.

24 iz proi

A\
A

The diagram shows part of an earring.

[t is in the shape of a sector of a circle of radius 3 cm
and angle 45°, from which a sector of radius 2 cm and
angle 45° has been removed,

{a) Calculate the shaded arca.

Give your answer in the form % where g and

b are integers and as small as possible, 2]

(b) The earring is cut from a sheet of siiver.
The mass of | cm?® of the silver sheet is 1.6 g
By taking the valuc of 7 to be 3, estimate the
mass of the earring. y [1]

Thinking Process

(a) Shaded area = area of bigger sector — area of
smaller seclor.
{b) Use the answer found in (a) to find the mass.
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Solution
{a) Shaded area
= area of bigger sector - area of smaller sector

Z 45 emr 45 o

—360(1){3) 360(1”(2)

_45 2

=360 (9=9)

_5r 2

=3 cm®  Ans.

(b} Arcaofl curring:sT”

33 15 e
=g =g ¢m

mass of 1cm?® of silver= 1.6 g

15

15  » . i
mass of ?cm of silver=1.6x 3

= 3g
mass of the earring =3g  Ans,

25 2013 P2 (4)

ABCDEF is a hexagon with BE s its only line of
symmetry,
AF is parallel to CD and DF intersects BE at G.

BE =16emand DG =GF =6cm,
The area of the hexagon ABCDEF is 138 cm?.

(a) Calculate AF, 2]

(b) The area of the hexagon ABCDEF is four times the
area of the triangle DEF.

(i} Find £G. 12)
(i) Find EG: GB, giving your answer in the form
m:n where m and n are integers, (2]

Thinking Process
(a) Observe that ABEF Is a trapezium. Apply area of

trapezium = %(h)(a + b},

(b) (I} # Form an equation by using the given
information and solve it for EG.
(i) First find GB, then reduce the ralio EG: GB
to s simplest form.

Solution

(8) Area of trapezium ABEF =-;I,—(GF)(AF + BE)

138 |
——=—(OAF +16
3 2( HAF +16)

69 =3.4F +48
J4F =21
AF=Tcem Ans.

(b)Y () Areaof ABCDEF =4 xarea of ADEF
138= 4(%x DF x EG)

]38:4(%3-: 12x £G)

138= 2 EG
EG=575cm  Ans,
(i) GB=BE-EG
=16-575=10.25
EG: GB
5.75 : 10,25
575 : 1025
dividing by 25
= 23 :41 Ans.

>

14
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e S

—3g—

[\’nlumc of asphere = %nr’]

Three spheres, cach of radius 2a ¢m are placed inside
a cylinder of radius 3a cm and height 124 cm.

Waler is pourced into the cylinder 10 Al it completely.

The volume of water is kra® cm’,

Find the value of £ i3]

Thinking Process

& Volume of water = volume of eylinder - volume of
3 spheras,
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Solution

Volume of 3 spheres = 3(% rr(Za)J)

=4x(84°)
=327a" em’
volume of cylinder = 7+°h
= r(3a)’(12a)
= r(9a°)(12a)
= 1087’
volume of water = vol. of cylinder
-vol. of 3 spheres
kxd® = 108xa® - 32z’
kra® = 76xa®
k=76 Ans.

27 w132 01

58
40

4 34 F 38 E 42 D

ABCD is a level feld.

F and E are points on AD such that BF and CE arc
perpendicular to 4D.

BF =40m and CE =58m.

AF=34m, FE=38mand ED =42m,

(a) Calculate the area of the field. [3]
(b) Calculate the length of BC. 2]
(c) Calculate CDE. 21

Thinking Process

(a) Area of the field = area of AABF + area of
trapezium BCEF + area of ACDE.

{b) To find BG # draw a perpendicular from B to
CE. Apply pythagoras theorem.

pe = EE
{c) # Apply tanCDE = £D
Solution
(n) Areaofthe ficld

= area of A4 BF + area of trapezium BCEF
+ area of ACDE

=%(34)(40)+%(38)(40+58)+%(42)(58)

=680+ 1862+1218
=3760 m* Ans.

(b)
d M F 38 E 42 D
IMABCT. BT=38m. TC=58-40=18m
applying pythagoras theorem,
BC =BT+ TC*
=(38)° +(18)°
=1768
BC =42.047 = 42.0 m  Ans.
(c} InACDE.
DE=35
tan C DE - 3
CDE=54.09=54.1° Ans.
28 (N2013 12 O4)

The diagram shows a sector AOB of a circle with

centre 0 and radius 6 cm.

The angle of the sector is 310°,

(2) Calculate the totat perimeter of the sector. 3]

(b} Calculate the area of the sector. 12]

(c) This sector is cut from a rectangular picce of card
of height 12 cm and width w cm.

One edge of the rectangular piece of card passes
through 4 and B.

The other edges are 1angenls to the circle.

(i) Calculate the vatue of w. 31
(i) When the sector is cut out, the triangle
AOB is retained.

The rest of the rectangular picce of card,
shown shaded, is discarded as waste.
Calculate the percentage of the rectanpular
piece of card that is discarded as wasle. 14]
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Thinking Process

(a} Perimeter = OA + OB + arc length AB.
=0

(b) Apply, area of seclor= o xr?.

{¢) () Tofind w & Draw a perpendicular from O to
AB and find its length. Add the radlus 6 1o your
answer.

(i) Calculate the shaded area and express it as
a percentage of the tofal area of rectangle.

Solution

(a) Perimeter of the sector = AB+ 044 + OB

_ 310
360°

= 324673+ 12
=44.467
=445 cm (3s) Ans.

x2r(6)+ 646

310°
360°
=3x

=974 cm® (3s) Ans.

(b) Area of the sector =

x 7(6)°

(¢} (i) From the figure,
AOB = 360°-310°
=50°
AAORB is isosceles
AOD = % =250

consider A4GOD,

cosAaD'--g—g
o))
cos25° = 5

OD =6c0525°=5.44 cm
w=3544+6=11.44 Ans.

(ii) Area of shaded region

= area of rectangle — area of sector
—areaof A4OB

=(12x11.44) - 97.4 - %(6)(6)sin50°

=137.28-97.4-13.789
=26.091 cm?®

percentage of card discarded

_ 26.091 .
=13738 * 100 =§9% Ans.

29 w2011 p1022

Shape ABCDEFG is made from two squares and a
right-angled triangle.
AB=15cm and BC= 12 cm.

B 12 C

Afsediva

« F
(a) Find the length AG. [2]
(b} Find the total area of the shape. 12]

Thinking Process

(a} # Apply Pythagoras theorem to triangle ABE.
(b) # Total area consisls of two squares and ong

triangle.
Solution
{(z) Since BCDE is a square.
BE=BC=12cm.

using pythagoras theorem on A 4E8,
AE = AB* - BE?

=151 -12°

=+225-144

=JBI=9cm

AG = AE

=%cm  Ans.

(b) Total area of the shape
=area 0 AEFG +area of A 4BE + area of BCDE
~97 4 %(9}(|2)+ 122
=81+ 54+ 144

=279 cm*  Ans,
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[ Volumeof acone= %nr’hl

| Curved surface aren of acone=xrl|

The disgram shows a solid cone of beight 15 cm and
base radius 6 cm.
(2) Show ihat the slant height of the cone is

16.2 ¢m, correct 10 one decimal place. 1
(b} Calculate the total surface area of the cone. f3]
(c) Calcuiale the volume of the cone. [2]

(d) The cone is made from wood,
The mass of 1 m® of the wood is 360 kg.
Calculate the mass of the cone in grams, [2]
(¢) Another cone is made of the same material and
is geometrically similar to the first.
The mass of the second cone is double the
mass of the first.
(i) Calculate the height of the second cone.
[2]
{ii) Calculate the total surface area of the
second cone. 2]

Thinking Process

(a} & use Pythagoras' theorem.

(b) Total surface area =curved surlace area + area of
circular base.

{d) To find the mass # Express 1m?info cm?, Convert
560 kg o grams.

(e) () Apply rule of similar figures:

mass A _(length A)’
mass 8 \length B

(i) # Ratio of area of similar figures = ratio of
squares of corresponding lengths.

Solution

(n) Using Pythagoras theorem.

slant height = J6* +15°
=261
=16.155=16.2 cm Shown.
(b) Total surface area = 7r° + xrl
= x(6)° + 7(6)(16.155)
=132.93x
=417.61=4i8cm®  Ans.

{¢) Volume of cone = %Jrr"h
1
=—nr(6)(15
3 (6)°(15)
=180rx
= 565487 = 565 cm® (3} Ans.
565487
d) Vol feone in m* = ——r
(d) Volume ot conein m 1000 000
=5.65487 %10~ m?
I m® — 3560 kg
565487 %10~ m® —— 5.65487 =10 x 560
=0.3167 ke

mass of cone in grams = 0.3167 x 1000
=3167g=317g Ans

Note that, I'm =100 em
1 m? = 1000000 con’

1 kg'=1000 g
© 0 mass of 1st cone _{ height ol 1st cone y
mass of 2nd cone | height of 2nd conce
1 15 y
2 | height of 2nd cone
3l 15
2 beight of 2nd cone
0.7937= —ﬁ-—_
height of 2nd cone
height of 2nd cone = E
0.7937
=18.899=189cm Ans.
(i) area of 2nd cone _ [ height of 2nd cone i
area of Ist cone height of 1st cone

areaof 2nd cone _ ( 18.899 T
41761 L 15

'8'?9] < 417.61

area of 2nd cone = [

= 662,93 =663 ¢’ Ans.
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31 votirzonm

(b) P and @ are points on the circle centre O with radius
4 cm.

POQ =130°

(i) Calculate the area of triangle POD. 2]

(ii) Calculate the area of the major segmen,
shown unshaded in the dingram. [31

Thinking Process

(b)

(i) Find reflex angle POQ. Find area of major sector
and add it to the area of triangle POQ.

Solution

Recall, area of A= %ab sinc.

(® () Arcaof APOQ=%x4x Axsin130°

=6.128=6.13cm? Ans.

(i} Reflex angle POQ = 360° - 130° = 230°

Area of major sector POQ = % x 7z x{4)*

=32.114 em?
Area of major segment
= area of APOQ + aren of major sector POQ
=6.128+32.114

=38.242~382cm* Ans.

32 vt i g1y

A hollow cone hes a base radius 6 cm and slant
height 10 cm.

The curved surface of the cone is cut, and opencd
out into the shape of a sector of a circle, with
angle x° and radius rem.

(a8} Write down the value of 1]
(b} Calculate x. 12]

Thinking Process

(a} # Note that ris the slant height of hollow cone.

{b) To find x # Apply tha formuta for arc length. Note
that the arc length of the sector is actually the
circumference of the base of the hollow cone.

Solution with
{a) r=slant height of cone
=10cm Ans.

(b) Circumference of base of cone
= arc length of sector

= 27(6) = = (2)(ZX10)

360
s
127 = TR
x7=12x18=216° Ans.

When a sector is: folded to make a cone, the arc of
the sectar becomes the base of. the cone, and the
radius of the sector becomes the slant height of the
cone,

33 warsprors

[The volume of a sphere is g-zrr"]

20 spheres, each of radius 3 cm, have a total volume
of kxcm’,

(2) Find the value of & [
{(b) The spheres arc inside an open cylinder. with
radius 6 cm.

The cylinder stands on a horizontal surface and
tontains enough waler 1o cover the spheres.
Calculate the change in depth of the water when
lhe spheres arc taken out of the cylinder.  |2)

Thinking Process

{a) # Find the volume of 20 spheres and equate it
lo the given volume lo find k.

{b) Equate the volume of 20 spheres fo the expression
for volume of cylinder and solve for d.

Solution
4

(8) Volume of 20 spheres = 20(§-zrr3)
= kr= 20(%,7(3)3)
km=20(36x)

&=720 Ans.
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(b} Volume of 20 spheres = kx
=720z em’

let & be the drop in water level.
7207 = m(6)' o
720 =36d

d=120 720 =20

change in del"l in water level =20 cm  Ans.

3 4 (N2 4 P2 5]

1

The diagram shows the perimeter of & 400 m running
track.

(t consists of n rectangle measuring 100 m by 4 metres
and two semicircles of diameter d metres.

The length of each semicircular arc is 100 m.

(2) Calculate d. 2}
(b) Calculate the total area of the region inside the

running track. [3]
{c)

A ="
-
.

§ is the starting point and finishing point for the
400 m race for a runner in the inside lane.

A runner in an outer lane is always 3 m from the
inner perimeter.

The runner in the outer lane starts at A, runs
400 m and finishes at T.

7§=3m.
(i) Calculate the length of the arc 74. (31
{ii} O is the centre of a semi-circular part of the
track.
Calculate AOT. 21

Thinking Process

{a) # Arc Length of hall circle = %:rd.

{b) Total surface area = area of two semi-circle + area
of ractangle.
(c) (i) Tofind TA # subiract the total length of outer
lane from 400 m.

= ==
(i) # Use, arc length = 360 x2xf.

Solution
(a) Length of semicircular arc = %()rd }
= 100=1rd
T

= 63.602 = 63.7m Ans.

I—

(b) Radius of semi-circle. r= 2(d)
1,200, 100
_2( '3 ) x

Total area of the region
= orea of 2 semi circles + area of rectangle

( 8y )+uou}(3%)

L 10000 + 20000
T n
= 30000 _ Ans.
r
IUO

(0 (i} Radiusofouter lane. r=(=—+3}m

peremeter of outer lane = Z(m-) + 1004 100
- zm% +3)4 200
=200+ 6 + 200
={400+ 6x) m
since the runner runs 400 m,

T = (400 + 6) - 400
=6Gr=1885m Ans.

- il _.»IOT
(i) Arclength AT 360.,*2’”‘
- IOT IOO
6r a0 !2)1‘( +3)
AOT
br = 360 (200 +6m)
e 360
"OT‘G“(zuomﬁ)
=18.85 = 1.645
=317 Ans.

PR



‘0" Mathematics (Topical)

35 vamspr

>

44
Thediagram showsa trapezium with lengths in centimetres,
The arca of the trapezium is 120 eml.
Find the value of 5. 2]

Thinking Process
To find b & Apply formula for area of a trapezium.

Solution
Area of trapezium = %x 12(6 + 4b)

120= % %12(56)

120= 304
120 _
b= 30 =4 cm  Ans,

36 25 pLO24)

[Volume of a cone = :;-:rr"h.
curved surface srea of a cone = x|

tVolume of u sphere = %:rr".

surfuce srea of o sphere = 4777

\

The solid is formed from a hemisphere of radius rcm
fixed to a cone of radius rem and height 4 cm.

The volume of the hemisphere is one third of the volume
of the solid.

(a) Find / in terms of r, [2]

{b) Theslant heightoftheconecanbewrittenas rJk cm,
where £ is an integer,
Find the value of £ 2}
(c) Find an expression, in terms of r and x, for
the total surface area, in em?, of the solid. [

Topic 10 Mensuration © Page 24

Thinking Process

{a) Volume of hemisphere = %(voluma of cone +

volume of hemisphere).
{b) Apply pythagoras theorem.

(c) Total surface area = curved surface area of cong
+ surface area of hemisphere.

Solution

@ Vol. of hemisphere = %(vol. of cone + vol, of
hemisphere)

(%:rrzh + %(-g-irrj ))

ar =

5
e
i

Gr=i+2r
h=6r-2r
h=4r Ans,

(b) Using Pythagoras theorem,
(kY = 17 4 7

k=it r?
P+
b=

=

from part (a). fr=dr
k= (4r)'1+ r
E
- 1677 +*
-

77 217 Aus.
3

(¢} Slant height of cone. /= rJ17
Total surface arca = zrf + -2|-(4:rr:)

= Jrr(r\/ﬁ)+2:rr:
=2 17 + 277
=ar (V7 +2)em®  Ans.
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[~

The angle of a scclor of a circle, radius 6 cm,
is 40°,
(i) The area of the sector is Ar cm®.
Find the value of k. 2]
(i) Find an expression, in terms of 7. for the pe-
rimeter of the sector.
Give your answer in the form (a+b7)
centimetres. 2]
(iii) A geometrically similar sector has perimeter
(72407} centimetres.
Find the value of n. i

Thinking Process

() Tofed k # apply area of secwr=3g0,xxr2
(i) Perimeter of a sector = 2r + arc length.

(i) Find the radius of new seclor, then apply nule
of simitarity, L.e. ratio of corresponding lengths
is equal.

Solution

. =l 3
(i) Areaof the sector = —3 F XX

= kx 360"‘ = ()
5 360" 35
=4 Ans
(i) Perimeter of the sector = arc Iength +6+6
360" x2:r(6)+6+6
=xi2r+12
— Ll
=37 12

=(12+ %:r} cm  Ans.

(iii) Perimeter of a sector = 2r + arc length
given perimeter of the sector = 72+ ux
= =72 = r=36

radius of the simifar sector = 36 cm

since both sectors are similar.

2+nr _36
-‘%:r+l2 6

T2 4nr= 6(%11' +12)

NR4+nr=8x+72
nr=8r
n=8 Ans.

38 w05 p202

A is the point (8. 7), 8 is the point (-2, 11 and C is
the point (1, 7).

(a) Calculate the arca of triangle A8C. 4]
(k) Calculate the length of A8, 12
{c) Calculate the perimeter of triangle ABC. 2]
{d) Carlculate BAC. 12]

Thinking Process

{a) Draw tiangle ABC on the grid and use it to find the
area.

(b) Length={x,— xp)° +(y1-ya)°
(c) Add up all sides of the triangle ABC,
{d} Draw a horizontal fine from C o & point vertically

below B. Apply tanf = Ea%?' to the triangle formed.

T U SO S PR
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Solution 39 wavis 2 oy
.
B IThe volume of a sphere is 37T [
(a)
D c 4

A spoon used for measuring in cookery consists
of a hemispherical bow] and a handle.
The internal volume of the hemispherical bowl
is 20 cm’,
The handle is of length 5 cm.
(i) Find the internal radius of the hemispherical
bowl. [2]
(i) The hemispherical bow! of a geometrically
similar spoon has an internal volume of
50 cm’. Find the length of its handle, [2]

(b) |The surface aren of a sphere is 4772 |
{a) Areaof A4BC

=%x7x4

=14 units® Ans.

(b) Lengthof A8

2, I_(—Z—S.——_)’ +(11—7):- An open hemisphere of radius 5.5 cm is used 1o

make a metal Kitchen strainer,

=J100+16 50 holes are cut out of the curved surface.
=J116 Assume that the piece of metal removed to make
. sach hole is a circle of radius 1.5 mm.
=10.77=10.8 units  Ans. Calculate the external surface area that remains.
{c) Applying pythagoras theorem on ABCD 3]
Length of 8C = ,/(3)’ +(4) el
¢ /5 Thinking Process

{a) {i) To find internal radius # subsiitute the value

=3 units of internal volume into the formula and solve.
tength of Cd = 7 units (i} # Rule of similar figures:
) ratio of volume of similar figures = ratio of cube
perimeter of AMBC = AB + BC + CA of correspond|ng sides.
=10.77+5+7 {b) Extemal surface area = surface area of hemisphere
=22.77=228 units  Ans - area of S0 circular holes.
ution
(d) Consider A4BD, Solutio
tan BAD = % {a) (i} Volume of hemisphere = -é—(%zrr’)
BAD=21.8° 20= %n’r’
BAC=218° Ans. y_20x3
o —
2r
¥ =9.5493
r=2.1216

internal radius = 2.1216 = 2.12 em  Ans.
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(i) Volume, _( handle length, 7
Volume, ~ | handle length,

w( s Y

50 | handle length,

< 125
(handle length, )’

(handle length, )’ =125 x%

|t

(handle length, )’ =312.5
handle length, = 6.786

length of handle = 6.79 cm Ans.

(b) External surface area
= surface aren of hemisphere — area of 50 circles

=1 (4x(5.51) - 50(x(0.15)

=60.57-1.1257
=59.375x
=186.532= 187 cm®  Ans.

40 015 p2.08)
() OAB is a sector of a circle, centre O, radius 6 cm.
AOB =25°,
A
[}
O=<_35")
6
B
(i) Calculate the length of the arc A8, 2]

(ii) Calculate the arca of the sector OAB.  [2]

. (b) The sector QA8 from part (a) is the cross-section
of a slice of cheese,
The slice has a height of 5 cm.

(2] 6 A4

259
6 /

(i} Calculaie the volume of this slice of cheese.

(1
(ii} Calculate the total surface area of this slice
of cheese. [31

{iii} Another 25° slice of cheese has 3 times the
height and twice the radius.
Calculaie its volume. [2)
{c) A dairy produces cylindrical cheeses, each with
a volume of 800 cm’,
The height 4 cm and the radius » cm can vary,

]
(i) Express b in terms of r. 1]
(i} What happens to the height if the radius

is doubled? ]

Thinking Process

(a) () Apply, arclength= =2 x2rr

360°
. __ 0
(i} Apply, area of sector =~ = zr?
{b) {i) Volume = cross-sectional area = height of
slice.

(i) Total surface area = area of 2 sectors + area
of 2 sides + area of curved surface.
(€) (i) Volume of eylinder = rr2h . Substitute given
volume into it and make # the subject.
(i) Replace r by 2r and analyse the change in

height.

Solution

; - . 252
(8) (i) Lengtholarc 4B =55 27(6)

=2.618=2.62cm.  Ans.
e . -~ 25° s
(ii) Areaof sector 048 = Tk m(6)
=7.854

= 7.85cm® (3s0)  Ans.

{b) () Volume of slice

= cross-sectional area = hieight of slice
=7.854x5
=39.27=393cm’ Ans.

(i) Total surface area
= 2(area of sector} + 2(area of sides)

4 ¢curved area of slice

=2(7.854)+2(6x5)+ 2.618%3
=15.708+ 60 +13.09
=$8.798 =88.8 cm” Ans.

(iii) New height =3{(5)=15 cm
new radius = 2(6) =12 cm

Volume of slice
= grea ol sector x height of slice

=( 25° m(lzf): 15

360°
=471,239 =47 cm? (351} Ans.

{c} (i) Volume of cylinder = arih
800 = #r’h

hi= §92

e

Ans.
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(i) New radius =2~
800
x(2r)?
_ _800
4’
- 1800, 1
4 (:rr2 Kt
the height is reduced 1o %lh its actual
height if radius is doubled. Ans.

new height =

41 2016 p1.024

N

3r

The diagram shows a sector of a circle with radius
3rcm and angle o® and a circle with radius r cm,
The ratio of the area of the sector to the area of the circle
with radius rcm is 8: 1.

(n) Find the value of a. [31
(b) Find an expression, in terms of 7 and r, for
the perimeter of the sector. [2]

Thinking Process
(2} Divide the area of seclor by the area of circle
and equale it to the given ratio.

{b) Perimeter = 3r+ 3r+ arc length of the sector.
Solution

Area of sector
area of circle

-%uo- x 3y

(a)

=8
i

"t
—jos

xrs

]

hi=

a

3]
=
=
li
oo-

1

3, &?
il

8
°=8xd40=320° Ans,

(b) Perimeter of the sector = length of arc + 3 + 3¢
=320, 2+ 6
=350° m(3r)+6r

= I—6ﬂ'--i-6.r' Ans,

42 201692 1 1)

[ Volumeof a cone =%n rh)

()

,

-----

Solid I

Solid I is a cylinder with a small cylinder removed from

its centre, as shown in the diagram.

The height of each cylinder is 20 cm and the radius of

the small cylinder is r cm.

The radius of the targe cylinder is 3.5 cm grealer than

the radius of the small cylinder,

The volume of Solid [ is 3000 cm',

(i} Calculate r. [4]

(ii) Solid II is a cone with volume of 3000 em’.
The perpendicular height of the cone is twice ils

radius.
Solid Il
Which solid is the taller and by how much?
[4]

(b) The dingram shows = triangular prism of length 24

cm.

N5 cross-section is an equilateral triangle with sides

8 cm.

2"
2

8

Calculate the total surface area of the prism,

[
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Thinking Process

(a) (i) Volume of the salid = volume of big
cylindar — volume of small cylinder.

(i) Find the radius of the cone and use it to
find the height of the cone. Then find the
ditterence between heights of two solids.

{b) Total surface area = area of 2 tdangles + area of

3 rectangles.

Solution

(@ (i) Volume of solid
= vol. of big cylinder — vol. of small cylinder

= 3000 = z(r +3.5)°(20) - 7({r)*(20)
3000 = 207(r* + 7r +12.25) = 2077
3000 = 2072 + 14077 + 2451 = 20mr?

i40rr = 30002457

_3000-245x _
r= —10 R 507 cm  Ans.

(i) Let the radius of the cone = p cm
= height of cone, fi=2pcm
Volume of cone = %zrr:h

= 3000= %n’p:(Zp)

3000 =%zrp]

L 2
P =3000x 3

P =1432.394
p=11273

= height of the cone, f=2(11.273)
=22.55

difTerence in heights = 22.55-20= 2.55
Solid 1 is taller by 2.55 cm Ans.

(b) Total surface area = 2(area of A)+XH24x8)
- 2('5(3)(8)sin 60°) +3(192)

=55,424 + 576
=631.424
=631 cm® (3s0) Ans.

43 waiorr gy

[The volume of a sphere is %nr’l

During a storm, raindrops fall into a cylinder which
stands on horizontal ground.

The cylinder was empty before the storm started.
The cylinder has radius 20 mm.

Each raindrop is a sphere of radius 2 mm.

Afer the storm, the depth of water in the cylinder is
16 mm.

Calculate the number of raindrops that fell into the
cylinder. 31

Thinking Process

To find the number of raindrops # divide the volume
of walter by the volume of raindrop.

Solution
Valume of water in the cylinder = xrh
= 7(20)*(16)
= 64007 mm’
Volume of one raindrop = %xr’
A0y
3 x(2)
32 3
=31 mm
. number of raindrops in the cylinder = %’ s
S
=600 Ans.

44 w16 ri 23

...__--_'--..--U..------_--'.

The diagram shows a square piece of card, [rom which
a triangle and two small squares are removed.
All lengths on the diagram are in centimelres,
(2) Calculate the area of the shaded card, [2]
(b) Calculate the perimeter of the shaded card. 2]

Thinking Process

{a) To find the shaded area # subtract {he tolal area
of 2 small squares and lrangle from the area of
larger square.

(b) To find the perimeler # add up all the sides of
the shaded figure.

Solution

{(n) Areaof the shaded card
= area of larger square — (area of 2 small squanes
+ area of triangle)

=(5K5)—((lxl)+(2X2)+(%x3x4))
=25-(1+4+6)
=25-11=14ecm® Ans

PR T
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Using Pythagoras theorem,

stant height of triangle = V3* + 4°
=25=5¢cm

Perimeter of the shaded card

=5+242+3+4+1+1

=]8cm Ans.

45 waier: o8)

(8) P and Q are paints on the circumference of a circle,
centre O, radivs R cm,

The minor arc PQ=20cm and POQ = 48°.
(i) Show that 8 =23.9, correct lo one decimal
place. 3]
(i) Calculate the area of the minor sector POQ.
2]
(iii) The minor sector POQ is removed from the
circle and the remaining major sector is shaped
to form an open cone of radius r cm.

Calculate r. [2]

(b) [The curved surface arca of a cone is arl,
where [ is the slant height|

Cone A hos radius 7.5 em and height 4 cm,

(i} Calculate the curved surface area of cone A.
13]
(i) Cone B is geometrically similar to cone A.
The ratio
curved surface arca of cone A : curved surface
area of cone B is 64 : 25 .
Find the height ol cone B, [2]

Thinking Process

(a) () Tofind R # Apply, arc length = 360°x2”
= _ 0
(i) Apply, area of seclor= . xzrt

(i) Take nole that the arc length of the major
sector is equal to the circumierence of the
base of the cone.

(b) () To find the curved surface area F find
slant height by using Pythagoras theorem,

(i) # Ratio of area of similar figures = ratio of
squares of comesponding lengths.

Solution

(®) @) Arclength PO = EU‘; x2xR

4
20—']?XR

2 20x13.
R=20x i
=2387=239cm  Shown.

(i1} Arca of minor sector POQ

_ 48
= 360°

=X Tx{R)’
_ 48
=305 X T X (23.87)°
= 238.667
=23%9cm*  Ans.
(iii) Reflex angle POQ = 360° - 48°
=312°
Circumlerence of base of cone
= arc length of major sector POQ

312
drr= 3607 ——=x 2r(23.87)
312°
r= 60"“23 87

r=207cm  Ans,

(b) (i) Using Pythagoras theorem,

slant height = J4° + 7.5
=J—72.? = 85cm
curved surface area of cone = 1/
= x(7.5)(8.5)
= 200,27
=200 cn®  Ans,
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(i) curved surfoce area of cone A [ height ol cone A 3 () Volume of liquid = _6.(1 x 720
curved surface nrea of cone B height of cone B 100
3 =432 em’
fial, £ =
25 | height of cone B Volume of liquid = xbx h
8_ 4 432=15X8Xh
5  heightof cone B h= 432 1.6
. 5 15x8
height of cone B=4x 3 ~ Theight of liquid =3.6 cm  Ans.
=25em Ans.
4 7 2007 P22}
46 2047 P4 (222) O
h
P ! DLy 10
8
15
A container is made out of thin material in the shape B

of a cuboid with an open top. A
The container has length 15 cm and width 8 em. \

The volume of the container is 720 cm®.

(a) Calculate the height, b cm, of the container. (2] ¢
(b) Calculate the surface area of the outside of the OAB is a sector of a circle, centre O,
container. (21 and radivs 10 cm.
{¢) Liquid is poured into the container. AOB =72° and C is ihe point on the are A8 such that
The liquid fills 60% of the container. OC bisects A0B.
Calculate the height of the liquid in the container. (a) Calculate the perimeter of sector OA8. 13]
[t] {b) (i) Calculate the arca of sector OAB. 12]
(ii) Calculate the total shaded arca. 131
Thinking Process (c)

{a) # Apply lormuta, Velume of cuboid =Lx Bx H

(b) Surace area = (Lx8) + 2(ixH) + 2(BxH)

(c} To find the height # find 0% of the volume of
the container.

Solution
(2) Volume of cuboid =/xbxh
720=15x8xh
h= /20 =6Gcm. Ans.
15x8

(b) Surface aren = {/ x w)+ 2(/ x h) + 2(wx n
=(I15x8)+2(15%x6)+2(8x6)
=120+180+96
=3% cm’  Ans.

D is the point on the arc A8 such that

AOD : DOB=1:2.

Gavin says that the shaded area on this diagram is the
same as the shaded area calculated in part (b)ii)

Is he correct? Show your working. [4]
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Thinking Process

(a) Perimater = OA + OB + arc length AB.

{b) (i) To find total shaded area K& subtract the
area of two triangles from the area of
seclor 0AB.

(¢} Calculate the shaded areas of two sectors. Add

them together and compare with the answer to pant
{b} ().

Solution
(8} Perimeter of sector Q4B
=04+ OB +arc length ACB
=10+ 10+ 2 x 27(10)
360
=32.566=32.6 cm  Ans.
(bY ) Areaof sector OAB

=31626><,1r>n<(l())2

=62.832262.8cm®  Ans.

(i) Total shaded area
= area of sector OAB - 2(area of ACAC )

=62.832- 2(%{]0)(10)sin 36)

=62.832-58.779
=4.05 Ans.

(© Giventhat, A40D:DOB=1 :2
= AOD= E:-AF)B
]
=—(72°)=24°
3( )
DOB=72°-24°=48°
Shaded area of sector 40D
= aren of sector ACD —area of A AOD

24 . o
=ﬁ)’(ﬂ-)“0) by 5('0}“0)5]“24

=20.944 - 20.337 = 0.607 ¢m?
Shaded area of sector DOB
=area of seclor DOB - aren of A DOB

48 =11 ,
=—(a)(10)* - = 0)sin48°
36G’(:r)( ) 2(IO}(I )sin 48

=41.888-37.157 = 4.731 cm®
Total shaded area = 0.607 + 4.731
=5.338~5.34 em?

The shaded area is different as compared to
the shaded area found in (b)( i)

Gavin is wrong. Ans.

48 w2017 o1

An open rectangular tray has inside measurements
length I1em  width 6¢cm height 5cm,
{2) Calculate the total surface area of the four sides and

base of the inside of the tray. [2]
(b) Cubes are placed in the tray and a lid is placed
on top.

Each cube has an edge of 2 cm.
Find the maximum number of cubes that can be
placed in the tray. [

Thinking Process

{a} Total surface area = {LxW) + 2(LxH) + 2(WxH)
{b) Consider the length, width and height of the fray
lo find the number of cubes that can fil the tray,

Solution

(®) Total surface area = (11 6)+ 21 1x 5) 4 26« 5)
=06+110+ 60
=236 cm’®  Ans.

{b) Number of cubes that fill the length = 5

Number of cubes that fill the width = 3
Number of cubes that fill the height = 2

" Number of cubes that can be placed
=5x3x2=30 Ans,

4 9 (N2IT- 12 (39)

{(#) The ventilation shafl for a tunnel is in the shape

of a cylinder,
The cylinder has radius 0.4 m and length 15 m.
Calculate the volume of the cylinder. 2]

{(b) The diagram shows the cross-section of the tunnel,

The cross-section of the tnnel is a major segment
of a circle, centre O.

The radius of the circle is 4.5m and AOB=11¢°.
Calculate the area of the cross-section of the
tunnel. (4]
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{c} The length of the tunnel is 1750 m.
A car drives through the tunnel at an average speed
of 45 km/h,
Work out the time the car takes to travel through
the tunnel.
Give your snswer in minutes and seconds. [2]
(d) The diagram shows the position of the tunnel
entrance, 7, and two road junctions, P and (, on
horizontal ground.

North
{L
o
720
T
P 6222750

Q is due north of P and T is on a bearing of
062° from P.

PT =450m and OT =720 m.

Calculate the bearing of T from . L))

Thinking Process

{a) # Volume of cylinder = xr2h.
(b} # Cross-seclion area = area of major sector +
area of triangle OAB.

distance

(c) Apply, speed= T # convert the given
speed o mvs.
{d) To find the bearing # apply sine rule to find angle
POT.
Solution
(@ Volume of the cylinder = mrh
= 7 (0.4)*(15)

=754 m® (3s0) Ans.

(b) Arca of the cross-section of tunnel
= aren of sector + area of AQAB
_ 360°-110° Ll .
= x x{4.5)" + 3 (4.5)(4.5) sin1 107
=44.1786+9.5144 =53.7 m* (3sf) Ans.

(c) Average speed = 45 km/h
45x090 45 5 s
3600
total distance
average speed

o _1.152 = [40 seconds
125

now, Totaltime=

= 2 minutes 20 seconds
the car takes 2 minutes 20 seconds to ravel
through the tunnel.  Ans.

{d) Using sine rule,

sin POT _ sin62°

450 ~ 720
. pAT_ Sin62°
smPQT-—-—nO x 450
=0,55184
= POT =33.5°
bearing of T from Q =180° - 33.5°
=146.5" Ans.
50 vzoinr2 03

(m)

OAB is a sector of a circle, centre O, radius 11 cm.

AOB =134

(i) Calculate the length of the arc 4B. 2]

{ii) Calculate the shortcst distance from O 10 the
line AB. 2]

(b) [Velumeof 4 cone = %;rr"h]

|Curved surface aren of ncone = arli
_____ --1-

A cone has height 9.5 cm and volume 115 cm'.

(i) Show that the radius of the base of the cone is 3.4
cm, correct to 1 decimal place. 121

{ii} Calculate the curved surface area of the cone.

Bl

Thinking Process

(a} () Draw a perpendicular line from O to AB and
find its length.
{b) (i) To find the radius # equate the formula for
volume of cone to 115
{i) To find the curved surface area F find the
slant height by using pythagoras theorem.
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Solution

@ ) Lengthofthe me A5 =130 rxpy

=25.73cm  Ans,
(if)

In AODB, cos67*= %TD

OD=cos67°x11=4.30

Shortest distance from O 10 AR
=430 cm Ans.

(b) (i) Volume of acone = %:rrzh

= llS=%(:r){r3)(9.5)

3
95x

= rP=115x

= r=1156 = r=34cm Shown.

{ii) Using Pythagoras theorem,
slant height, /=34 +9.5°

=JI0181=10.1cm

Curved surface area = xr/
=ax34x10.1
=107.88

=108cm®  Ans.

51 wmmr20s

130

AC and BD sre diameters of the circle, centre O,
AC =12 em and 408 = 130°.

{a) Calculate the area of trinngle AOB. [2])

(b) Calculate the area of the sector AQD. 2]
{c) Calculate the percentage of the area of the circle that
is shaded. [4]

Thinking Process

(a} Apply, area of A:%ab sine

__ 8
{b) Apply, area of sector= 360"”"2

{c) Compute the area of the shaded region and express
it as a percentage of the area of circle.

Solution

{0) Areaol A4OB= %xﬁxbxsinmﬂ’

=13.79 cm®  Ans.
(b) AOD=180°-130° = 50°
_ 50°
Area of the sector 40D = =~
360
=1571ecm*  Ans.

x 7 (6)

() Areaof shaded segment 4D
= area of sector AOD - area of AAGD

2
=15.71-13.79 = 1.92 cm?

:15.7]—(-'—x6x6xsi1150")

Total shaded area
= 2{area of AAOB) + 2(area of shaded segment AD)
= 2(13.79)+ 2(1.92) = 31.42 cm®

Aren of cirele = 7(6)° = 13.1 em®

T

=278% Ans,

required percentage =

52 (N281% P2.0)9)

[Volume of a pyramid = %x base aren x height|

A 6.3 B
The dingram shows a pyramid with a rectangular,
horizontal base.
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Vertex F of the pyramid is vertically above the
centre of the base, £.

AB=62 cmand BC =43 cm.

The length of each sloping edge of the pyramid is

9.5 cm.
(a) Show that the height, £F, of the pyramid is

8.72 cm, correct lo 3 significant figures. 4]
{b) Calculate the volume of the pyramid. [2]
(¢) Calculate anple AFB. [3}
{d) Calculatetheangleofelevationof Ffromthemidpoint
of 48. [21

Thinking Process

(a) To find EF # tind EC # apply Pythagoras
theorem on triangle ABC.

{c) To find angle AFB # apply Cosine rule.

{d) Draw a line from F to the midpoint of AB.

Apply tan&:c;—':ii& to the triangle formed.

Solution
(8) InA4BC, using Pythagoras theorem.

AC= ,/(6.2)’ +(4.3)°
=456.93

=7.545 ¢cm

EC==dC

L e S

(7.545)=3.77 e

Now, in ACEF. using Pythagoras thearem,
EF = J(CFY —(ECY*

=J(9.5)° —GI
=J76.037

=8.72 cm (3sf) Shown.
() Volume of pyramid = %x base area x height

= %x (62x4.3)x8.72
=T7497=77.5¢cm’  Ans.

(€) In AAFB. using casine rule,

(9.57 +(9.5)° - (6.2
2(9.549.5)
90.25+90.25-38.44
r 180.5
14206 4 2870
180.5

AFB=38.1° Ans.

cosdFB=

(d) Let M be the mid-point of AB.

i F
= EM==8C
2
- l(4.3,'! =215 cm
2
In AMEF, 8.72
tanfl = £-F—
EA
8.72 .‘h’ 2.15 E

= tanf=——=4.0558
2.15

= =16.1°
angle of elevation of’ £ from M =76.1° Ans.
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1 vzo0npe: oty

The following list gives the names of six shapes.

Square Rectangle Equilateral triangle

Kite Trapezium Parallelogram

From this list, write down the name of the shape which

always has

() rotational symmetry of order 3, {1

(b) rotational symmetry of order 2 and exactly 2
lines of symmetry, [1

(c} one line of symmetry only. [n

Thinking Process

{a) Understand the definition of rotational symmaelry.
{b) Aemember that line of symmetry is the axis of
reflection,

Solution

(2} Equilateral triangle, Ans.
{b) Rectangle. Ans,
(c} Kite. Ans.

2 (200902 OHa)

(@) In the diagram, the 9-sided polygon has 6 angles
of x° and 3 angles of »°.

(i) For this polygon, state
(n) the number of lines of symmetry, [I]
(b) the order of rotational symmetry.  {I]

(i) (2) Show that the sum of the interior angles
of a 9-sided polygon is 1260°. [1}

(b} Find un expression for y in terms of .

(2]

{c} Given also that y=12+x, find x. 2]

Thinking Process
{a) () (a) & (b} Undersiand the definilion of ling
symmelry and rotational symmetry.
@iy (a) Interior angle sum = (n-2)180
(b) To find the required expression & Add
up all the interior angles of polygon.
(c} Solve the given equation and the equation
found in {b) above simultancously for x,

Solution

Fy

-______..__;}\__......____._

(a} () (a) Number of lines of symmetry = 3
(b) Order of rotational symmetry = 3
(i) (2) Sum ofinterior angles = (s — 2)180
=(9=2)180
=1260° Shown.
(b)  Sum of interior angles of the polygon
=6x+ 3y
given sum of interior angles = 1260°
6%+ 3y=1260
2y + y =420
y=420-2x Ans.
) y=12+x
From (ii) (b). y=420-2x
= [24x=420-2x
3x=408
x=136 Ans.
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3 vwmeion 4  aorzrnos
() On the regular hexagon below, draw all the lines of (2} On the grid belaw, draw a quadrilateral with
symmetry. !
no rotational symmetry

and just 1 line of symmetry.

[ 5
(b} On the grid below, draw a guadrilateral with ;
rotational symmetry of order 2.
i {b) Complete this description.
; A parallclogram has rotational symmetry of
OFAET eesensrrressssserserees B wisivirmiiassnnrcciessi [0CS
T - of symmetry. ]
i e 2
L Thinking Process
Thmkmg Process (a) # Understand the definition of rotational symmeilry
(a) Nota that a regular n-sided polygon has n lines of and line symmetry.
symmetry. {b) Note that a parallelogram has rotational symmetry
{b) # Understand the definition of rotational symmetry. of order 2, but no line symmetry.
Solution Solution
(ﬂ) L ! + (n) R AT
(b) - v ; L .
et s W Sl IE s : (b) A paralielogram has rotational symmetry of order
i i T e 2..and ....0.... lincs of symmetry.

[Note that you can also d
| Rhombus. e

raw. & Parallelogram or a _i




‘0’ Mathematics (Topical)

Topic 11 Symmeny o Page 3

S warrioy

(a) In the diagram, two small triangles are shaded,
Shade one more small triangle, so that the diagram
will then have one line of symmetry.

(1

(b) In the diagram, two small squares are shaded.
Shade two more small squares, so that the diagram
will then have rotational symmetry of order 2.

(1

Thinking Process

{a) Remember that line of symmelry is the axis of
reflection.

Solution
(a}

b

6 e ]

(a} Completc the description of the pattern below.

4P
>
<

The pattern has rofational symmetry of order

............... and ............... lines of symmelry. {1}

(b} Shade in two more small squares in this shape
to make a pattern with exactly 2 lines of
symmetry.

Lo

&
B
e et

(1

Thinking Process

(a} Understand the dafiniion of line symmetry and
rotational symmetry.

(b} # Remember that line of symmelry is the axis
of reflection.

Solution

{a) The pattern has rotational syminctry of order

v and . | T, lines of symmetry,
(b)
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T vao14p1Q1Y) 8 (nosra2pn bed

()

Statc the number of lines of symmetry of the octagon

above. i
{c) The cross-section of a prism is an cquilateral

triangle.

State the number of plancs of symmetry of the prism.

M

The diagram shows a figure made from four identical {d) Name two special quadrilaterals that have exactly 2

hexagons. lines of symmetry and also rotational symmetry of

It has both line and rolational symmetry. order 2. 2]

(o) What is the order of the rotational symmetry? =5 3 = B i
"] Solution

(b) Each marked angle is 60°. {(b) No. of lincs of symmetry = 2

Find the other angles in one of the hexagons.
3] {c) No, of planes of symmetry = 4.

o : 2 (d} Rectangle and Rhombus,

Thinking Process

{b) Use the given information and the symmetry of 9 (N20115 11 QT)
the figure to find the unknown angles. o

(a) In the diagram, seven small triangles are shaded.

Solution Shade two more small triangles, so that the
diegram will then have rotational symmetry of

(8) Order of the rotational symmetry =4 Ans.
order 3.
{(by The figure has rotational symmetry of order 4
c®=90°
b2+ 5%+ 60° =360° (s sum ot a point)
2b° =300°
b =150°
since. d°=0b°
d®=150°

sum of interior angles of

a hexagon = (6 - 2)180°
=710° (1
: (b) In the diagram, ten small hexagons are shaded.
= 60°+a°+[50°+90%+150° + Shade one more small hexagon, so that the

diagram will then have exactly one line of
symmetry.

=720°
= 450°+qa°+e°= 720"
450°+ a®+a°=720° (since a® =¢")
2g°=2707
a® =135*
= ¢°=135°
- other angles are:
135%, 150° 90° 150° 135° Ans,

24,

el e e e T Rl
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Thinking Process
{(a) & Understand the definition of rotational symmetry.

(b} Note that figure with 1 fine of symmetry has only
1 axis of reflection.

Solution

(b)

A}
line of symmelry

10 201601 02

(a) Complete this description,
A rectangle has rotational symmetry of
order ......... and ......... lines of

symmetry. n

(b) Shade 4 more small squares in the shape below to
make a pattern with rotational symmeiry of order
4,

{1

Thinking Process

Understand the definition of line symmelry and rotational
symmetry.

Solution
(1) A rectangle has rotational symmeiry of

(b

N A

%

11 {N2016:P] 03)
(@)

B

i

In the diagram, live small squares are shaded.
Shade one more small square, so that the diagram
has exnctly one line of symmetry. [1]

(b

e

L:E—.- el

In the diagram, three small squares are shaded.
Shade one more small square, so that the diagram
has rotational symmetry of order 4, n

Thinking Process
Understand the dafinition of line symmetry and rotational
symmatry.

Solution
(a) _
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by - (b)
12 2007 p1 02
(a) Shade one more small triangle in the shape
below to make a pattern with one line of 13 wavirrnois
symmetry.

The diagram shows a figure made from five identical

)

. . triangles.
{b) Shade two more small triangles in the shape A
below 1o make a patiern with rotational The ﬂgt_lm has rotational symmetry:
symmetry of ordet 2. (a) Write down the order of rotational symmetry.
(M
{b) Each marked angle is 110°.
Find the angles of one of the triangles. 121

Thinking Process

{a) Understand the concept of rotational symmelry.

(b) To find the angles of ane Irfangle # divide 360°
by 5 to find the angle at the center. Find the angle
adjacent to exterior angle, then use both angles to
find the 3rd angle.

(11 Solution

(8} Order of rotational symmetry =5 Ans.

Thinking Process

(a) Remember that line of symmetry is the axis of (b
reflection.
{b} Understand the definition of rotational symmetry.

Solution
(a)

rt= %— =72° (£ sum at a point)

p°=180°-110° (s on astraight line)
=70°
PP+ =180° (£sumofad)
qn= 180° - po_’.a
=180°-70°-72°=38"

.. angles are, 70° 38°, 727 Ans.

J— -
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14 w2001 0 (b)
{a) Triangle OPQ is part of a figure that has

rotational symmetry of order 2 about the point

0. Complcte the figure.
| o s
b g
assssres ‘. ........ S LT S— oo :.ﬁ .....
I I S 0_ e

i 15 vaorap: U8}

i : _E (2} The diagram shows part of a figure that has
[T S o SO ey SR L rotational symmetry of order 4 about the point
L P 0.
| S [ I Loooide oo Complete the figure,

[1]
(b} Thediagram showsacircle, itscentre, and two chords,
Add one chord, 1o give 2 diagram that has one line

of symmetry.

0
gy
(b) In the diagram, six small squares are shaded.
Shade one more small square to give a diagram that
has exactly one line of symmetry.

1

Thinking Process

# Understand the definition of rotalional symmetry
and line symmatry,

Solution

(1]

(a) e e gmnan Sy s B R TR
i i g Thinking Process

R A 7 (a) Understand the definilion of rotational symmelry.
(b) # Remember that line of symmetry is the axis
P of reflection.

Solution

(a) D

H
W S
i
]
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(b} N

P

S
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Topic 12 53 Thinking Process

(a) (i} Convert the dimensions into cm. Draw the
== = == e - = diagram by using ruter and compass.
' Loci and Geometrical Constructions an :“rz?rsa‘g;:"a angle from your drawing by using

(b) () consider the ralio of sides of the two figures.
(iy Apply pythagoras theocrem.
(iily Apply cosine rule.
{iv) Apply sine rule.

Solution
(a) (i) Givenscale: 1m—2em
= 2m——4cm
1 (N2009 P2 09) 3m—=6cm
(8) The dingram shows the side ABCDE of a building. ==
c 4 m—8cm
2
3 D
= 35
2
-
A 3 E
AB=2m, BC=3m, CD=2m, DE=3.5m and
Ed=4m,
AB and DE are vertical.
AE is horizontal,
(i) Usingascaleof2cmto I m, constructan accurate
scale drawing of ABCDE. [3]
(i) Measure and write down ABC. [
{b) The diagram shows the pentagon PORST.
- 7
105 S
Q 12
7
P 14 T
PO=Tcm, OR=105cm, RS=7cm, ST= 12em
and 7P = 14 cm,
OFT = PTS =90,
(i) Explain why the shapes 4BCDE and PQRST
are not geomelrically similar, [
(i) Show that OS*=221. [21
(iii) Calculate QRS. 3]

(iv) Calculate ROS. 2]
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(iv) Applying sine rule in ARQS.
sinROS _ sinQRS

c RS 0s
4 sinROS _ sinl 14.84°
5 7 V221
oo sinl 14.84°
6 cm SinROS =1 '
=0.42731

ROS =25.297°=25.3° Ans.

B Ji3se
7 em

4 em

o [

fcm

(i) ABC=135° Ans.

(b) () Considering the ratio of corresponding sides
in centimetres, we have,

14 0035, —L=0.035,

400 * 200
105 _oons 12 _
300 - 0.035, 350 0.03429

The two shapes are not similar as their
ratio of sides is not equal. Ans.

(iiy Applying pythagoras
theorem on AQSW,
QS =QW? + WS*
=14* + 5%
=221 Shown.

(iii) Applying cosine rule in AQRS,
RQ* + RS* - 0§?
2(RONRS)

_{10.5) +(7)* - 221
2(10.5X(7)

__6L75
147

ORS=114.84°=115° Ans,

cosQi?S =

O —

Sy
el
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2 wmorng

A map is drawn o a scale of 1 ¢cm to 5 km.
The diagram below shows the positions of two radio masts 4 and B on the map.

North

A B

{a) A third radio masi, C, is north of the line 48,

It is 40 km from 4 and 50 km (rom &,

Using ruler and compasses, construct triangle 4BC. [2]
(b} A house D, inside the triangle, is more than 35 km from 8 and closer to 8 than 1o 4,

Shade the region on your diagram that represents the possible positions of the house D, [3)

Thinking Process

(a) Construct AABC according to the given dimensions.
{b) Locus 1: Draw a circle of radius 7 cm with centre at B.
Locus 2: Construel perpendicular bisecior of line AB.

Solution
For (a) & (b), refer to diagram.

C

Given scale is: 5 km — | ¢m

40km —— 8 cm
50km — 10 ¢m
3I5km — 7cm

North
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2 wz0lop2 06) Solution
Answer this question on a new page. Given scale: 10km=1Icm
140 km =14 cm
2t A 90 km =9 cm

Refer to figure on the next page for parts (a) (i), (i)
(b) and (&) (i).

B (© (i) £5BS,=90" Ans
- ) (iii} ‘The bearing of the ship from B is leas!
ﬁoﬁ:}“do? ;re two coastguard stations with 4 due when it Is a1 Sy
On your new blank page, mark 4 in a position near £ ABS, =24°
the top right hand comer, as shown in the diagram. - bearing of ship S, from B = 3607 - 24°
(a) The distance between 4 and B is 140 km. =336°
Using a scale of | cm to 10 km, — least possible valuc of ¥ =336 Ans
(i) mark the position of and draw the line
A8, mn
(i) construct the locus of the points west of
AB that are
{a) equidistanmt from A and B, i
(b 90 km from B. [

{(b) A ship, S lies to the west of AB and is
1 nearer to 4 than B,
I within 90 km of B.
On your diagram, shade the region in which the

ship is situated. M
(c) W is also known that the bearing of the ship from
A is 204°,
@ On your diagram, mark the two extreme
positions, S, and 5, of the ship. [2]
(ii) Measure the angle §,BS,. 1
(ifi) The bearing of the ship from B is x°.
Find the least possible value of x. m

Thinking Process

(a) (i) Convert 140 km Into cm and draw the line AB.
(i) {(a} Construct perpendicular bisector of AB.
{b) Draw an arc with centre being B,
radius 9 cm, towards west of A8,
{b) Shade the region as defined.
(c} (i} Draw a line 204° clockwise at A and extend
it to locate the position of the ship.
(i) Use protractor to measure the required angle.
(i) Measure the acute angle ABS, and subtract it
from 360°.
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14 em

336°
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4 a1

The diagram below shows the quadrilateral PORS.
(a) On the diagram, construct

(i) the biscctor of SPQ. 01
(ii) the perpendicular bisector of QR. m
(b) On the diagram, shade the region inside the quadrilateral containing the points that are closer to PQ than
to PS and nearer to O than 1o R. ]
5 R
A Q

Thinking Process

(a) (i) Construct angle bisector of sPa.
(i} Consiruct perpendicular biseclor of OR.
{b) Shade the region as per given information.

Solution

@ G G, & ©) 2 R

bt

The diagram on next page shows triangle ABC.

(@) The point D is on the oppasite side of AC o B.
AD=6cmand CDO=8 cm.

5 (w0r1pi026)

Construct triangle ADC. [11
(b) On the diagram, construct the locus of points inside the quadrilateral ABCD that are
(i) 2.5cm from AC, [

(i) equidistant from 48 and BC. 1}
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(c) The points 2 and Q are 2.5 cm from AC and cquidistant from A8 and BC.
Mark and labet P and Q.

Measure PQ. ]

A\/C
B

Thinking Process

(a) Construct AADC according to the given
dimensions,
{b) (i) Construct two parallel fines on both sides of
AC, 2.5 cm away.
() Construct angle biseclor for £ABC

{c} Note that P and Q are the points of intersection
of the angle bisector with the two paraliel lines,
Measure PO,

Solution
For (a), (b} (i), (i) & (c), refer

o/
1o diagram,
PO=55cm  Ans. / /
A
\ P

D

13
wn
a
=

e mrercncamaac

E

X
th
o
3

N
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The scale diagram shows the position of two hotels, I and X, drawn to a scale of 1 cm to 5 km.

North

North

(n) Find, by measurement, the bearing of W from X. (1]
(b) Hotel Y is 40 km from ¥ and 37 km from X.

Given that ¥ is the furthest south, construct the position of Y on the diagram. 2]
(c) The bearing of hotel Z from W is 072° and Z is due North of X

By making an accurate drawing, mark the position of Z on the diagram.

Find the actual distance, in kilometres, between Z and X. 3}

Thinking Process

{a) # Measure the acute angle X and subtract it from 360°.
{b) & Draw arcs with radius B cm and 7.4 cm respectively from centres at Wand X
(c) Draw a fine 729 clockwise at W and axtend it to locale Z. Measure XZ from your drawing.

g

North

Solution
(o) Acule £X=79°
- bearing of W from X’
=360°-79°
=281° Ans.
(b) Refer to drawing.

X

8cm

(c) Measuring from drawing,
AXZ =56 cm
ns lem represent Skm
actual distance, XZ =5.6%x35
=28 km. Ans.
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T wmizr20i1 )
(b)

32°

§ T R

PORS is a parllelogram. QT is the bisectar of POR and POT = 32°,
(i} Giving a reason for your answer, find

(@ Q7R

(b) SPo.

(i) On the diagram, construct the locus of points inside the parallelogram PORS which are
I 4cm from PS,

N 5cm from R,
{iii) The point V is  inside PORS,
less than 4 cm from PS,

less than 5 cm from R,
nearer to R than PQ.

Shade the region containing the passible positions of ¥,

[
[t

2]

1

Thinking Process
(0 ) (a) zPOT=2 QTR (altemate angles).

{b) £5PQ+ 2 POR =180° {interior angles).
e dom

Solution P s
(b} (i) () OFR=32°

reason: because P@T and Qf'R are
alternate angles,

<

(b) POR=32°432°= 64
SPQ=180° - 64°
=116°
reason: because SF’Q and

PéR are interior angles.
Interior angles add up
lo 1807,

(i} & (ii)) See diagram,
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8 vwizrigam

The diagram on the next page shows the lines AB and BC.

(2) Measure ABC. (n
() The point D is above AB.

AD and CD are each equal to 48. On the diagram, construct quadrilateral ABCD. [
{(¢) On the diagram, construct the locus of points, inside the quadrilatecal ABCD, that are

(i) 7cm from C, m

(i) equidistant {rom AB and BC. i1
(d) These two loci meet ot the point P Label the point P on the diagram and measure DF. ]

C
A B

Thinking Process

{a) # Measure the angle with a piolractor,
(b) & Draw two arcs with center A and C and radius equal lo the fength of AB. The two arcs intersect at D
{c} () Draw an arc of radius 7 cm with center at C.

(§} Draw an angle hisector of angle ABC.
{d) Locate the position of P and measure DP.

Solution D
(a) ZABC=127° Ans.

(b) & (c) Referto drawing.
(d) DP =22 cm. Ans
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The diagram below shows triangle ABC.

{a) Construct the perpendicular bisector of 48. [I]

(b} Shade the region inside the trigngle containing
points that are closer to 4 than to B and mere
than 6 em from C, [2]

Thinking Process

(b} Contruct an arc of radius 6 cm with centre at C,
Shade the region as defined.

Solution

(a) & (b) Refer to figure,

10 (2003 02 o3y

The scale diagram shows the positions, A and B, of two

buoys.

& is due South of 4 and A48 = 1500 m.
A
B

(a) Write down the scale of the diagram,

(b) A third buoy is posilioned a1 ¢ which is due

of & and 1800 m from 4.

Mark the position of C on the diagram.

Calculate the actual distance BC.

Give your answer correct 1o the nearest metre,
12]

A boat travels from C 1o 4 gt an average speed

of x m/s,

A second boat travels from # to 4 ot an

average speed | m/s faster than the first boat,

It takes the first boat | minute longer to reach

A than the second boat.

Write down an equation in x and show that it

M
East

£2]
()

@

simplifics 10 x* ~4x-30=0, (3]
(e} Solve x*~4x-30=y, giving each answer

correct lo two decimal places. [3]
() How long did it take the first boat 10 reach A?

Give your answer in seconds. it

Thinking Process

(a) To write the scale & measure the length ABin cm.

{b) Using the scale, converl 1800 m into cm. Draw
an arc with centre at A towards east of B,
Draw a line from 8 lowards east of 8, The two
lines meet at C,
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{c) To calculate BC # apply Pythagoras theorem. (6) FromC o4,
(d) Use, time = QJ:%';-':’TB. Make two expressions for average speed = x m/s 1

distance AC=1800m

the time taken by the two boats.
distance _ 1800

To form &n equation # note that the difference of

the two times taken Is equal lo 60 seconds. - AEALE speed (== ) seconds.
2
{e) Solve by quadratic formula: x = Db _—42C \“236"43"’ From B to .
(f) Substitute the value of x found into the n\.'eragc speed = (x +1} mis ﬁ
expression of time taken by the first boal. distance AB8=1500m
Salution limc:(@f)seconds |
T+

(2) Lengthof ABin the scale drawing = 10 cm - . 4
Actual length of AB = 1500 according to the given information
e AB=
s 4 1800 1500

10 cm — 1500 m —_— 60
x x+l

lem —150m
6 5 3\_
-, required scale is: 1 cm to i50m Ans. 300 R =60

(b) Refer to drawing. 6(x+1)-5x _ 60
N x(x+1) ~300
. 6x+6-5x _1
o W E Y+x 5
~ x £V

* S rex 5 |
3 5x+30=x"+x |
* x -4x=30=0 Shown.

~. (e} x*-4x-30=0
s by quadratic farmula.

o P = =30

g 20
My 424136

2
4+ 136 4136
2

o =——
2
A =7.83 or =-3.83
K - x=783 or -3.83 (2dp) Ans.

) () From {e). average speed of boat is.
R x=17.83m/s.

. - time taken by first boat to

C reach 4 = 1800
7.83
=229 885

() Applying Pythagoras theorem on A4BC, =230 scconds  Ans.

BC = JAC? - AB*
= Jusoo;‘ —(1500)°

= /990000
=994.99
=995 m (3sf) Ans.
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The diagram at the bottom of the page shows triangle
ABC.

(3) Measure 1] 4

(b) On the diagram, construct the locus of
points, inside the triangle 48C. that
are
(i) equidistant from 4 and B, U]
(i) equidistant from 48 and BC m
{c) These two loci meet at the point P

Label the point P on the diagram and
measure CP. in

C

Thinking Process

(a) Measure the angle by using a protracior.
{b} () Construct a perpendicular bisector of AB,
(i} Conslruct angle bisector of angle ABC.

Solution
()

&) () & (i) Refer 10 diagram.
() CP=10cm. Ans.

(b) (i)
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The scale drawing shows three airfields, A, B and C, with B due north of A.

The scale is 1 cm to 20 km,
North
B p
C
[ ]
A
{a) Find the actual distance between A and B. ]
(b) A beacon, D, is to the west of the line AB. It is 100 km from A and 120 km from 8.
Construct the position of D on the scale drawing. [2]
{c) Measure the bearing of C from B. U]
(d) An aircraft is
+ equidistant from 4 and C,
« 90 km from B.
(i) By constructing suitable loci, mark on the diagram the two possible positions, P and O, af the aircraft.
{3]
(ii) Given that the aircraft is east of the line 4B, find, by measuring, its bearing from C. m

Thinking Process
(a) Measure AB. Using the given scale, convert the distances inlo kilometres.
{c) Measure the bearing using protractor.

{d) () Locus of I: Construct 1 bisector of AC.
Locus of Il: Draw a circle with centre at B. & convert 90 km into cm to find the radius of the circle.

Look for the points of intersection where circle from B and perpendicular bisector of AC maet.
(i) To find the bearing JF measure the acute angle and subtract it from 360°.
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Solution

(8) By measurement. A8=7cm
Givenscale is: | cm — 20 km
7Tem— 20x7=140 km
- actual distance between 4 and B = 140 kn, Ans,
{b) Refer to drawing.
{c) Bearing of C from B=103® Ans,
() (i) Refer to drawing.

(i) From drawing, the possible position of
aircraft due east of A8 ism point P.

-. Bearing of P from C
=249° Ans,
North
o w E
hy
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The diagram shows the positions, on a map, of three boats 4, B and C.

The map has a scale of | ¢m to 1 km.

(8) Find the bearing of B from 4.

{b} A fourth boat, D, is
» closer to B than 1o 4, :
» less than 4 km from C. ‘
By drawing appropriate loci find, and shade, the region in which D is situated. 31 f

North

i

Thinking Process

(a) Measure the angle by using & protractor.
(b) Locus 1: Construct a perpendicular bisector of line AB.
Locus 2: Draw a cicle of radius 4 cm with centre at C.

Shade the region as defined.
Solution

(2) Bearing of B from A
=138° Ans.

{b) Refer to diagram.
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1 4 (N2014:P2:06)

ABCD is a ficld in the shape of a trapezium.

ABC =56° BAD=104° and the distance between the parallel sides of the field is 90 m.
(1) Using a scale of 1 cm 1o 20 m, draw a plan of the ficld.

4B has been drawn for you. [4]
A yi
(b) Find the actual distance CD. (2]

Thinking Process

{(a) Draw the given angles using a protracior. Construct a parallel line 4.5 ¢m from AB.
(b) Measure CD on the diagram. Then using the given scale, change CD into meters.

Solution
(a)

D\ \C

4.5 cm

104°
56°

4 B

(b) From drawing CD = 6.1 em
actual distance CD=6.1x 20 =122 m Ans,
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In triangle ABC, AB=5cm and AC = 6 cm.
(2} Construct triangle 48C.
Line AC is drawn for you.

B

{b) Measure BACin your triangle.

in

Thinking Process

(a) Using compass and ruler, draw the triangle according 0 given dimensions.
{b) Using a protractar, Measura angle BAC from the drawing.

Solution B

{a) Refer to drawing.

(b) From the drawing,
BAC=130° Ans.

130°

16 20150208

Two ports, A and B, are 15 km apart and # is due south
of 4.
A boat sails from 4 on a bearing of 1417

North

15
B *
‘a
{a) State the bearing of 4 from the boat. [
(b) Calculate the shortest distance between the boat
and B. 2]

{c} When the boat is due east of B, calculate its distance
from A. 2]

(d) The scale drawing, drawn fo 8 scale of 1cm to 2
km, shows 4, B and a third port, C. (see next page).

(i) When the boal has travelled 24 km, it stops

at the point X,

Mark and label Xon the diagram, 12]
(i) A second boat is located

1 less than 12 km from A

1 nearer to BC than to B4.

Shade the region in which this second boat
must lie. i3]
(iii) The point ¥ is the position of the second boat

when it is as far as possible from X,

Mark and label Y on the diegram and hence
find the maximum possible distance between
the two boats. 2]

ke
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4 North
A
c
L
B
Thinking Process {b) Consider A4BG,
{a) Draw north on the dotted line to find the ZBAG =180°-14|°
bearing. =39°
(b} Shorlest distance is the perpendicular distance
from boat to port B, sin39e = 8G
{c) Draw a horizontal line from boat to B, Use the 15
triangle formed 1o find the distance. B8G =155in39°

(d} {) To mark X & Construct tha locus of boal.

=9.439 = 0 44
Convert 24 km into cm. .
@i} |— An arc of radius 6 cm with centre at A, ~+ shortest distance from the boat (o 5
Il — An angle bisector of angle ABC. =944 km Ans.
Shade the region as defined.
. (€} Consider A1BH.
Solution i
North C0539° = I
t T
c0s39°
=193
o distance of boat from A =193 km Ans.
».G ) B 2km—1cem
15
2km—— x24=12cm
A . see figure for point .Y,
B -

(iiy Refer to figure

. {iii) Refer to figure for point 1.

From figure. length of XY =9 em,
{a) Bearing of A from the boat

=180°+141°
=321" Ans,

Actual distance between the two
boats=9x2=18 kim Ans.
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The diagram shows the positions of three ships 4, 8 and C,
It is drawn 10 a scale of 1 cm to 20 km.
{a) Find, by measurement, the bearing of C from A. m
(b) On the diagram construct the tocus of points,
inside triangle ABC, that are a
(i) equidistant from B and C, [1]
(ii} equidistant from AB and BC. m

(c) AshipDis North

* cquidistant from B and C, A
and

* equidistant from AB
and BC.

Label the position of

D on the diagram and

find the actual distance

of D from A. mn

Scale: 1 cm to 20 km

o
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Thinking Process

(a) Use protractor to measure the required bearing.
{b) (i) Construct perpendicular bisector of 8C.
(i) Construct angle bisector for angle ABC.
(c) Measure DA from the drawing in cm. Convert
it into km according to the given scale.

Solution N?i‘h

(b) (i)
(8} Bearing of C from 4
= 097" Ans,
(b) (i), (ii) Refer 10 drawing,
() From drawing 4D =4 cm
- actual distance from

Dtod=4x%20
=80km Ans.

C
18 201601012
The diagram below shows triangle ABC.
(8) On the diagram construet the locus of points inside the triangle that are C
(i} 3.5cm from 4, )]
(ii) equidistant from AC and BC, [1]

(b) On the diagram, shade the region inside the triangle containing
the points that are more than 3.5 cm from 4 and closer to
AC than 10 BC. [n
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Thinking Process

{a) () Draw an arc of radius 3.5 cm inside the triangle with cenlre at A.
(i) Construct an angle bisector of angle ACB,
(b) Shade the region as per given information.

Solution
(a) (i), (ii) and (b)

1 9 (N2016:21:(022)

The diagram shows triangle ABC.

(a) Construct the locus of points, inside triangle ABC, that are cquidistant from A and B. ]
(b) Construct the locus of points, inside triangle ABC, that are equidistant from AB and BC. in
(€} On the diagram, shade the region inside triangle ABC which contains the poinis that are
nearer to A than 1o B and nearer to BC than AB. m
B
C
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B
Thinking Process
{a) Construct a perpendicular bisector of line AB.
(b) Construct an angle bisector of angle ABC., ]
{c) Shade the region as per given Information. (b)
Solution
/\
C
A
20 (12017 P2:010Y
North
1
AJr

The diagram shows the position of point 4.

Point B is 8 cm from 4 on a bearing of 0622, Point C is 6.5 om from A on a bearing of 1947,
() (i) Find and label B and C.

i3]
Point D is the point on BC that is the shortest distance from A,
{ii) Find and label D, it]
(iij} Measure 4D, [
(iv) By taking measurements, find the ratio CD : Dg.
Give your answer in the form 1 : . [2]

(v} The area of triangle ADB is w cml,
Giving your answer in terms of w, find the area of triangle ADC. [n
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(b) The diagram shows the positions of 4, E and F.
Construct and shade the region inside triangle 4EF
that is

« less than 6 cm from E
«+ nearcr o AF than lo AE
« nearer 10 4 than 10 F. 4]

Thinking Process
a () To labe! B # draw & line 8 cm long and 62° clockwise at A.
To label C # draw a line 6.5 cm long and 194° clockwise at A.

{il) Nole that shortest distance Is the perpendicular distance from A to BC.

(iv) To find the ratio # measure CD and DB with a nler,

(v} To find the area of tiangle & note that both triangles share common height.
{b) Locus 1: Draw an arc of radius & cm with centre at £

Locus 2: Construct angle bisector of angle A.

Locus 3: Construct perpendicular bisector of line AF.

Shade the region as per given instructions.

e
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Solution North x
@ ()& (i) Refer to dingram, *

(i) AD=3cm. Ans.

(iv) CO=58cm, DB=74cm

CD : DB
58 : 74
7.4
58
= 1:L28 Ans

Areaof AADC  L1xCDxAD
Areaof AADB -%xDBxAD

Arcaof A4DC _CD

v)

w DB
Arcaof A4DC = —]-x w
1.28

=0.781w cm®  Ans.

(b}
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A
B
C

The diagram shows the triangle ABC.
{2) Measure angle 4BC. 1]
(b) On the diagram, construct the perpendicular bisector of 48. 1
(¢} On the diagram, construct the locus of points that are 5 cm from C. i1

{(d) The points P and @ lic on the perpendicular bisector of 48 and are 5 cm from C.

Mark and label the points £ and Q on the diagram and measure PQ. (n

Thinking Process

(8) Measure the angle by using a protractor.
{c) Draw a circle of radius 5 cm with centre at C.
{d) Look for the points of intarsection where the circle and the parpendicular bisector meet.
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Solution

{a) Angle 4BC=98° Ans.

(t) & {(c) Refer to diagram.
(d} PO=4.6cm Ans,

N
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A 3 B

E CF Lok | ;
= S —— -......:.. LR I ....___:._ ey S srari i
i | : | 1 ! 5
" o e K i 1 ........ ', ..... S ST o S 1Y ‘
c — ot S S
] ! i 3 '
3 N S S gl i s
! 1

The diagram shows a pyramid. N S e B SESNONS SECETUSI SONTIN NI SO WO e LS
The square base, ABCD, hos anedge  © | N\ | S Pt =

of 3 cm. IS DU . N SO DU KL RS 5 SRR VR OSSOt S
The base is horizontal, and veriex E is | ! i : : :

vertically above D, where £D =4 cm. S S ; : T SN S P

(a) On the prid below, complete the ! . /! Lo i

accurate drawing of a net of the freeeeee it g ¢ ¢ ; g
pyramid. pr—m e ] :

Do not draw outside the grid. === I E TR T g d

AN N W . :

(b) Calculate the total surface area T 7o o1 O f i i
of the pyramid. T S O T 74 . 5 T ...
| i i | i | H { :

Thinking Process

(a) Draw the missing 2 triangles
by referring to the diagram
of the pyramid.
{b) Total surface area = Area of square
+ area of 4 tr[angles s g s T S S A s b i i e i

i SR |

Solution ]’ i b B etk fiiiine
{(n) Refer to grid. | i 5 |
s e SO0 SR U S O S :
(b) Total surface area ; : _
=2(lx3><4)+ 2(lx3x5)+(3x3) _. § _ R
2 2 | i 1 -
P st & el 1 i i A
=12+15+9 : : ; i |
=36cm®  Ans, — , — — ———
. Jea i : ............. ‘ -
: i i i
........ R T | Lo et | A 13
i I
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23 vaoisrrory C

{a) On the diagram, construct the perpendicular
bisector of 48. [

(b) On the diagram, construct the Jocus of points inside
triangle 4ABC, that are
(i} 7 cm from C, (1
(i) equidistant from 4B and AC. [
(¢) P is any point which is
equidistant from A4 and B
and more thar 7 cm from C
and nearer to AC than AB.

Find the extremes of the possible positions of P
and label them P and P, it]

Thinking Process o
{b) () Construct an arc of radius 7 cm with cenire al C,
{li) Consiruct angle bisector of angle BAC.

{¢) Locale the 2 points of intersection on the perpendicular
bisecior of AB ag per given information.

Solution
(a), (b)), (b)ii) & {c) Refer to diagram.
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24 w2018 p1O13)

The scale dingram shows two islands at A
and B.

Scale: 2 em to 1 km

(a) Write the scale 2 cm to 1 km in

the form 1 :n. m
(b) By measurement, find the bearing
of B from 4. 81
{¢) An island at C is on the northemn
side of A8, B
It is 3km from 4 and 2.5 km
from 8.

Use a ruler and a pair of
compasses 10 construct triangle
ABC. (21

~b

Thinking Process

{a) # Converd 1km fo cm
{b) To find the bearing & use a protractor 10
measure the acute angle at A and subtract it from 360°.

Solution

() 2cm — 1 km
2 cm —— 100000 em
lem — I—O-(%]QISOO{)Ocm B

required scale is, 1:50000 Auns.

(b) Bearing of B from . =360"- 73"
=287" Ans.

{c} Refer to figure.

25 vamsrroid

North

The dizgram shows a triangular prism.
The measurements are in centimetres.

4

(a) On the grid below, complete the accurate drawing of a net of the prism,
Do not draw outside the grid.

(b) Find the total surface arca of the prism.
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i i R i i % . ik = 1
BN EN A EETE
......... = — ,
...... : . +¢. -
's ] ]
[ | i i ;
i i i
r - % o el . Y N r.,, 1
r T | o, it hoorivics & |
P ==
ol T AR S I
- B | o |
5 o
4. | |
................................. [ i L] L il
Thinking Process
{a) memuramﬂnhuasiunsbfmlmﬂnnmmndugramnfm,
(b} Total surface area = sum of the areas of all of the sides.
Solution
{a) Refer to grid
(b) Total surface area F ; ] '
i 3 = i
| :

==2[-2'-13x4]

FAxd) 4+ (Ax3)+(5xd) |

=12416412420 | B e SN VW N S

|
=60 cm®  Ans, | 5 oL R A
; .
basfefiemrls 1 S '
i .E
W T +

g

. B TR % A S A O W J
1 1 :
= '_--“ : : s s -
i i i i i
i i | I
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In the diagram, PO intersects LM at O.

La]

On the diagram, construct
{2) the locus of points that are equidistant from the lines PQ and LM, [2]
(b) the locus of points that are equidistant from O and Q. m

Thinking Process

{a) Canstruct four angle bisectors at angles POL, POM, MOQ and LOQ.
{b) Construct a perpendicular bisector of line oQ

Solution
(n) & (b)
(b}
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| Angles and Circle Properties Af
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1

2008 't (19)

The diagram shows a circle, centre O, passing through
4, 8, C and D, i

AOC is a straight line and BAC = 42°,

Find

(@} BOC. (t]
(b) ABC. []
) ACB. ]

Thinking Process

(a)
(b)

(c)

# Note that £BAC and £BDC are angles in the
same segment,
# AC is the diameler, therafora triangle ABC Is a

right angled trangle with <8 =90°
Apply sum of angles in a triangle to find ZACS,

Solution

()

(b

(©)

BDC=BiC=42° Ans.
E&s in the same segment) I

Since AC is the diameter
ABC=90° Ans.
Consider A4BC
ACB+ ABC + BAC = 180°
]ium af interiorangles of a triangle is ISﬂ
ACB+90° + 42° = 180°
ACB=180°-90°—42°=48° Ans,

(12008'22.04)
(a) Show that each interior angle of a regular octagon
is 135°, 2
{b)
B
ally E

In the diagram, A8, BC, CD and DE are four
adjacent sides of a regular octagon,
F4=FB=FC= FE,
CF meets BE at G.
(i} Calculate
() x ]
) » {t]
(© = (1]
@ « t
(i) Write down the special name piven to the
quadrilateral BCEF, (11

(i) Given thet FC = 10 cm, calculate CE. 2]
{(iv) (a) Show that ACGE is similar to AFGH,
(1

.o the area of ACGE
(b} Find the aren of AFGB”" (]

Thinking Process
(a} # One inleric:ran;|lez=“1_72)1ﬂ

(b)

{) (a) # CDEis an isosceles Iriangte, therefore
DCE = DEC
{b) # CF bisecis angle BCD,
{c) # BFC s an isosceles triangle, therefore
FBC=FC8
(d) # BFA is an Isosceles triangle, therefore
FAB =FBA
() Note that BF is parallel to CE.
(i) # CFEis a right angled triangle. Therefore
apply pythagoras theorem.
(v} (a) Prove that ah the three angles of the
two trianglas are equal.
{b) Ratio of area of simiar figures = Ralio
of squares of carresponding Jengths.
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Solution

(n—2)180
n
number of sides in an octagon, n=8

. one interior angle in an octagon

(8) One interior angle =

SUC ISR —-—IO:U =135° Shown.

8§

(b) () (8) CDE isan isosccles triangle
.. CDE+DEC+ECD=180
135+ x+x=180
2x=45

x=225"

(b) CF bisects BCD
= FCD= %( BCD)

P
y+x=7(135)

y+22.5=67.5
y=45° Ans.

Alternative:Solution.:

" Fisthe midpointof 4E.
-~ GFis perpe cu!arto AE
consider isosceles ACFE
90+ y+y =180

y= 45° Ans.

(c) CF bisects BCD, and ABCF is
isosceles

= FBC=FCB= %(135) =675

now, 67.5+67.5+z=130

Ans.

3

l'sum ofiinterior angles ofe ﬁ-is'lSO‘]

z=180-67.5-67.5
=45% Ans.

Alternative Solution ;
BE is.parulel to CE-
z=y (aiterale angles)

or =45 Ans.

(d) BF bisects ABC,
= FBd= %(135) =67.5
as AAFB is isosceles.

{=FBA=675" Anms.

(i) As BF is parailel to CE,
BCEF isa Trapezium Ans.
(ii} CFE is aright angled triangle.
FC = FE=10cm {given)
applying pythagoras theorem.
FC*+ FE* =CE’
(10)* + (10)* = CE*
CE* =200
CE=14.14
= 14.1cm {3 sf) Ans.

(iv) @ CGE=FGB (vert.opp.angles)
GFB=GCE (alt. Zs. BF || EC)

GBF =GEC (al. £s)
. ACGE is similar to0 AFGB  Shown.

(b) BF=CF=10cm (given)

aren of ACGE _ (gg)
area of AFGB  \BF

from (b} (iil) (CEY =200

area of ACGE _(CE)’
arca ol AFGB ~ (BF)

= .&01 = g. Ans
(am* |1
(N200RPT (220}
(@)
c
E H

ABC and EFGH are parallel lines.
The line DI intersects AC at B and EH at F.

FIG =68 and FG=Gl.

Find

() BFG. (11
(i) FGI. [
(i) DBA. in
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PQRS is a trapezium.
£S = OR = Sem, PQ = 16cm and SR = 10cm,
Find the arca of the trapezium, 21

Thinking Process
(@) () Tofind BFG # find GFY.
(i) # AGFI Is an isosceles triangle,

(i) To find DBA # find FBC.

{b) Using pythagoras theorem, find the height of the
trapezium first. Then use formula to find the area,

Solution
(8) () AGF! is an isosceles triangle,
o GFi=68
BFG+GFI =180° (s on a straight fine)
BEG+68° = 180°
BFG=112° Ans.
(i) Consider AGF!,
FGI =180°-68°— 68° ( sum of AGFT)
=44° Ans.
(i) CBF = GFI =68° (corresponding Zs)

DBA=CBF (vert. opp. angles)

=68° Ans.

Applying pythagoras theorem on APST,
ST +3% =8
ST*=25-9=16
ST=4

- height of trapezium = 4 cm,
areq of trapezium = ~;—(4)(I0+ 16)

=52cm’  Ans,

4 w2008 2 02

Eight straight paths in a level garden form this shape
with rotational symmetry of order four,

(a}

The two paths shown, A8 and 8C, form pant of
the isosceles triangle ABC.
AC = 10m and angle BAC = 65,

Calculate
(i} the length of the path 48, 2]
(ii) the area of triangle 48C, [2]
(iii) the area of garden enclosed by all 8 paths,
12
(b N

Adawalked along the paths BC and CD.

(i) Calculate BCD. 2]
(i) Afer walking in the direction 8C, Ada turned
to walk in the direction CD,
State the value of the angle through which she
turned. 1

Thinking Process
(a} {i) Apply sine rule # find angle ABC.

(i} Areaots = %raxbxsinc

(i) # Total area consists of four triangles and a
square in the middle,
(b} (i} Subtract the reflex angle 8CD from 3609,
(i) Extend the line BC through C and find the
angie through which Ada tumed.
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Solution
(@) () AABC isisosceles,

- BAC = BCA=65°

ABC +65°+65°=180°
[Sim aFinterior angles ofa & = 180° |
. ABC=50°
using sine rule
48 _ 10

5inG3 = 5in50
10sin 65
Al S sin50

=11.83=11.8m Ans.

(ll) Area of AdBC = %(AB)(AC)S“‘] 65°
= %u }.83)(10)(0.9063)

=53.608=53.6m° Ans.

(iii) All the four comer triangles are identical
to A4BC

. area of four triangles
= 4(53.608) = 214.432 m’
area of middle square
= (10§ =100 m*
- total area of garden
=214.432+100
=314432=314m* Ans.

{b) (i) Reflex angle BCD 8
=65°+90° +65°
=220°

Ada’s turning

. BCD =360° - 220°

=140° Ans.

(i) The angle which Ada tumed =180°- BCD
= 180° - 140°
=40° Ans.

5 (N2008 P2 (5)

C

The diagram shows a circle, centre 0.
The lines AB, BC and CA touch the circle at P. and
R respectively.

() () Explain why COO=90. in
(i) Given that ACB=40 . find ROO. (1

(b) The line DE touches the circle at S.
The triangles ABC and ADE are similar.

(i) Write down he value of AED. [t
(ii) Given that ROP =100 . find ROS. 2}
()]

A

Given alsa that AD = 3cm, CD = 17em and
AE = 4cm, caleulate BE. (2]

Thinking Process

{a) (i) # 00 s the radius and CB Is tangent to the
circle,

i) # AROQ+RCQ=18B0".
(b) () To find the angle AED # lock for the corre-

sponding sides of both triangles.

{iy Oraw OS and find angle RDS which is an
exterior angle of triangle ADE. Note that angie
RDS + angle ROS = 180%.

(i) # Apply rule of similarity: ratio of correspond-
ing lengths is equal.

I ——

—
e T
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Solution i E

(8 (i) CQis tangent to the circle. The radivs OQ of C
circle meets the tangent CQ at Q. Therefore

CQO=90. B

‘Property: .
A tangent 10 & circle ‘is perpendicular to the radius A 36T\

drawn (o the paint' of contact. (]

(i) RCO+ROQ =180
ROQ =180 ~40°=140° Ans.
(b} () AABC and A4DE are similar (given)

i h The di ; .
AED= ACB=40 Ags, he disgram shows a circle, centre O, passing through

4, B, C and D.
(i} AR and AP are tangents to the circle. AOD is a straight line, BO is parallel to CD and
RAP + ROP = 180 CDA =367,
RAP = 180° - 100° = 80° Find ",
i . . (® BOA.. fr]
RDE = DAE + AED ext.Z ofa A = sum -
=80°+40°=120° ({ofopp. interior s, (b) BCA, [
(&) bes, {1
line DE is also a tangent to the circle a‘: S. @ okc. "

. ROS+ RDS =180

ROS = 180° - 120° Thinking Process
=60° Ans, (a) ZBOA=,CDA
(b) ~Bca =%4BOA
{c) 2DCB=2DCA+.BCA. AD is the diameter
therefore £DCA =90°
(d) £OBC+£DCB = 180°
Solution
(iii} A4BC and AADE are similar (given) @) BOA=CDA=36 (corresponding Zs) Ans.
A8 _AC (b) B80.4= ABCA) (£ ot centre is twice . at
AD  AE circumference)
AB  3+17 ~em e
= A==
3 2 BC 3 BOA
aB=20, 345 =136 =18 Ans,
n 2
BE=AB-AE () DCA=90° {£ in semi-circle)
=15-4=1lcm Ans,
Now,
DCB=DCu+ BCA

=90°+18° = 10g° Ans.
(d) BOis parallel to CD (given)

DCB+ OBC = 180° (Interior £s between
Il lines)
108° + OBC = 180°
OBC=180°-108°=72° Aps.
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()

2 > E
In the diagram, the lines ABC and DEF are parallel.
AE meets DB at G.

BIE=24°, CBE=66° and BDE =39".

Calculate

() FEB, 1)
(i) BEA. 1]
(i) AGD. in

Thinking Process

(b} () BCIEF, therefore £FEB and £ZCBE are
supplementary.
{i} Notethat ZCBE is an exterior angle of AABE .

{ii} Notethat ZAGD isan axterior angle of AABG

Solution i BTN

(t) ()} Since AC| DF
CBE + FEB =180°

interior ungles

66°+ FEB=180°  |between [illines

FEB = 180° - 66°
=114° Ans.

(i) BAE+ BEA=CBE

Bxt. £ of a A =5um

o o — -]
244, BEA = 66 'af opp. int £s

BEA=66°-24°

=42° Anps.
(i) 4BD=BDE=39" (akt £s)
AGD = BAG + ABD

Ext. £ ofia A =sum
‘ol opp. int'£Ls:

= 24°+39°
=63° Ans.

The diagram shows the triangle POR.

The points § and T lic on the lines PQ and PR
respectively.

The line ST is parallel to the line OR.

o Y R
(@ STR=117° and SOR = 48°. Find oPr. 1
{(b) U and F are poinls on ST and QR respectively.

PUVisastraight linewith2PU=UVand Pi*R=90°
Find

() PU:PV, L
(i1 the ratio af the area of triangle POR to the area
of the trapezium STRO. 21

Thinking Process

{a) Angle PST = 48" Also observe that angle STR is
an exierior angle for triangle SPT.

(b) () # Note that PV =PU+UV.
{iy & Apply concept of area of similar {rlangles.

Solution
(8) PST=48° (corresponding £s}
STR=PST+SFT
[17°=48°+ SPT
SPT =117°—48°=69°
since Q'I"R =SPT
QPR=69° Ans.

(b ) 2PU =L
Py _1
Utgss 2
PU:PI"=1:3 Ans

(i) Areaof APST _ (PU )3

Arcaol APOR \PI"

-5
“\3) 9
Area of APOR : Area of STRO

= g: 9-1
= 9: 8 Ans.




‘0" Mathematics (Topical)

Tople 13 Angles and Circle Properties © Page 7

9

E
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The quadrilateral ABCD has its vertices on the circum-
ference of a circle,

AE is o wangent 1o the circle and 4ED = 27,
The centre of the circle, O, lics on the straight line DE.

(@ Find A4D0. (2]

/

{b) Given that DE is the perpendicular bisector of 48
and DRA =55°,

(i} write down BJD, 1]
(i) find BCD, )|

Thinking Process

(@ Tofind ADO # note that OAE = 90° . Find AGE

and apply: <atcenire =2x <at circumference.

{b} () # Triangle BAD is an isosceles triangle.
i} # ABCD is a cyclic quadrilateral,

Solution
(8 Radius O meets the tangent £ at A.
OAE =90°
In AOAE,
ADE =180°-90°-20° (< sum ofa A )
=70°

ADO= %x AOE (ZLatcentreis 2x £

at circumference)

x70° =35 Ans.

]

2

(®) () Given that, DE is perp. bisector of AB,
= AABD is isosceles

BAD=DBA=55 Anps.

(i) ABCDisa cyclic quadrilateral
BCD + BAD = 180°
BCD +55° = (80
BCD=125° Ans.

e g

10 v200001 015y

The diagram shows a circle, centre O, passing through
A, 8, C and D,

BOD is a straight line and BAC = 38~
The fine BQ is a tangent to the circle at &,
Find

(a) DAC. (]
(b) Dac, (1
(c) CAO. (1]

Thinking Process

(a) DB is the diameter, Therefore ~DAS = g0°,
{b) 2pAC=-DBC {angles In the same segment).
{€) 2CDB = £CBQ (s In altemate segment)
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Solution with B

@ £DAB=90° [right Zin semi-cirche |

ZDAC +38° = 90°
£DAC =90°-38°=352° Ans.

(b} £DBC=£DAC  [Zsinthe same segment]
ZDBC =52° Ans.
{c) InADBC,
2DCE=90°  [rightZ in semi-circie|
£CDB =90° - £DBC
=90°-52° = 38°
£CBQ=£CDB

£CBO =38 Ans.

11 vaorer202

A B
20° 70°,
E
D C

The parallclogram ABCD forms part of the pentagon
ABCDE.

ABC=70° and BAE =120°

(a) Find
() BCD, [
(i) EAD. [l
(b) EDCis twice AED.
Find
Gy AED. 31
(i) EDA. (i

Thinking Process

(@) () Usethefactthal AB//DC and consider ~ABC -
(i) Take note that £BCD = £BAD .
{b) (i) Find ZADE intems of ZAED and consider

the angle sum of AAED.

{iy Tofind £EDA ¥ consider the angle sum of
a triangle.

Solution
() () £BCD+ £ABC =180° (int. £s between
Il lines, 4Bl DC)
ZBCD + 70" = 180°
ZBCD=110" Ans.

12 vzor0 01 023

(iiy £BCD=2D4B=1 10° (opp. Zsof a
parallelogram)
ZEAD=120°= £DAB
=120°-110°=10° Ans.

{by (i) Let £LAED=x"
= ZEDC =2x" ({given)
ZEDC = £EDA + £4DC
230 = 2EDA+T0%  (since LADC =70°)
ZEDA=2x"-T707
consider A4ED
°4+2x°—-T0°+10°=180° {(sum of £5in A)
35° = 180° + 60°
3x° = 2407
x° = 80"
ZAED=80° Ans.
(i} InAJED,
ZEDA+ £LAED+ £LEAD = 180°
ZEDA +80° +10° =180°
ZEDA=90° Ans.

In the diagram, 4, B, C, D, Eand F lie on the circle,
centre O.

AD and FC are diameters, and FCD=37°.
c

e

F
Find
(a) DEF. 0]
(b) FBD. (1
¢y CFD. 1]
d) AHOF. i

Thinking Process

{a) # Consider the cyclic quadrilateral CDEF,

(b) FBD and FGD are angles in the same segment.

(¢) # Note that CFs the diameter and cHF is a right-
angle.

(d} Note that FOD = 2FBD. Also AOF and FOD lie on
ong straight ling
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Solution

(@) CDEF isacyclic quadrilateral
ZLDEF =180°~ £FCD
=180°-57°
=123 Ans.

() «FBD=2sFCD més insame segmentﬂ
=57° Ans.

() InacFp,
£CDF =90° [(1t, £ in semi-circle) |
ZCFD=90°-57°
=33 Ans.

d) 2FOD=2,FBD {<£ at centre is 2x 2
at circumference)

=257°)=114°
LAOF + ZFOD=180° [(4son a straight line)|
ZAOF =180° -1 14°
=66° Ans,

13 20100205

(@) Calculate the interior angle of a regular 10-sided
polygon. [2]

b

E
D
AH is the line of symmetry of the pentagon
ABCDE.
HAB =%, ABC =80° and EDF = 4°,
Find x. [3]

|
|

~

PY is the line of symmetry of the pentagon
PORST.,

PY and TQ intersect at ¥,

PN=NY,

T0=12cm and SR = 10em,

(i) Given that PY= 2} centimetres, find an
expression, in terms of &, for the arca of

the trapezium QRST, 2]
(i) Given that the area of PORST is 221 em?,
calculate 4. [2]

Thinking Process
{a}) Apply one interior angle = L"—-?—“E .

{&) To find x # apply sum of angles in a quadri-
lateral = 3507,
(c) () To find area of the trapezium # understand
that NY is the height of the trapezium,
(i) Area of PORST = area of trapezium OQRST +
area of triangle PQR.

Solution

(2) Oneinterior angle = &%}@

- '—‘['"—“= 144°  Ans.

{b} Since {# is the line of symmetry of ABCDE,
= AHC=90° and BOH = EDH = 4y
tn quadrilateral ABCH.
X+ B0° 4 4x° 4. 90° = 360°
5x%4170° = 360°
Sxe=q90°
¥°=38° Ans.

Note that:
Sum of interior angles in a quadrilateral = 360°

(€) () Since PY is the line of symmetry of PORST.
= NV LSR
also NV =h (. PN = NT')
arca of QRST =%(m(m+ 12)
=llrem®  Ans.

(i) Arcaof PORST = areaof trapezium QRST
+ area of triangle POT

= 21=1th+ L2y
221=11h+ 6k
21=17h

h=13cm Ans.
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Each interior angle of a regular polygon is p times
each exterior angle.
Find an cxpression, in terms of p, for
{n) an exterior angle, 1]
(b) the number of sides of the polygon. [§]
Thinking Process 1
{a) # Exteror angle + tnterior angle = 180° |
_360°
(b} # Apply ext <=0 00 cides 1
Solution |
(a) Foraony polygon.  Zext.= 180° - Zint. L
given that, Zint= plLext.)
Points A, B, C and D lie on the circumference of a 4
circle, centre O, and A8 = CD. = Lext.=180°- plsext)
- xt. Zext.y=180°
AC and BD intersect at E. OBC =20°. SRR,
. = Zext(i+ p)=180°
o} Calculate BOC. 1 o
e . 3 = Aext.—'ll—sg— Ans,
(b} Calculate CAB. (1 te
{c} Show that triangles AES and DEC are congruent. o
131 (b) Zext. :«3%{-]—
180° _ 360°
Thinking Process t+p n 1
(a) ABOC 1s isosceles {O8 = OC =radius of circle). 180% = 360°(1 + p)
(b) Apply, £ atcentre is 2x £ at circumference. o SO0 p) '
80° .
{c) Prove, £CDB = £BAC, AB=CD and :
=21+ p)
ZDEC = £AEB.

pumber of sides = 2(1+ p)  Ans.

Solution with &

(8) ZOBC=/0CB=20° (base £of isosceles A)

£BOC =180° - 20° -20°
=140° Anms. circle, centre 0. BAD =47

1 6 (N2 PG

In the dizgram, the points 4. 8, C and D lic on the

(b) ZCAB= %zcoa (< ot centre is 2% £ at
circumference)

£CAB = %x [40°=70° Ans.

B
() AB=CD (given)
ZCAB=£BDC (s in same segment) N @
ZDEC = £ZAEB  (vert. opp angles)
- AdEB=ADEC (AAS) Proved. ¢
AAS (angle-angle-side) Property: /
D

Two triangles are congruent if two angles and a non-:
inclui:lc_dmdeofoneti'iangl_earc_congiucntto twoangles
and the corresponding non-included side of another Find

triangle, _ (@ BOD. (b) BCD. (© odp. DBl

Thinking Process

{a) & Apply Zatcentre=2xZal circumiarence.
(b) # ABCDIs a cyclic quadrilateral.

{c}) £0BD=£0DB as AOBD Is isosceles.
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Solution 18 vaorzp2011 o
(@) BOD=2x47°=94° Aps. (a)

[ (£ at centre is 2x 2 at circom ference) |

{(b) BCD=180°-47°
=133° Ans,

m)pp. £s of eyclic quad: are supplcmenta;yﬂ

() 0BD=0D5 [(base Zs ofiisosceies o) |
OBD+0DB+ BOD = 18¢° (sum of Zs in A)
20BD +94° = 180°
0BD = '—3‘12‘1'3

=43 Ans,

17 201201018

¥

4, B, C and D ure points on the cireumference of
a circle, centre O,

CAB=28° 4CO=20° and CD is parallel 10 BA.
EF is a tangent to the circle a1 C and O8F is a

straight line.

Find

) cos. )

i) OFC, I
The diagram shows parts of two identical regular () . i
12-sided polygons. (iii} OCB, (]
(2) Calculate angle 4A8C., [2] (ivy DCE, 2]
(b) A difTerent regular shape will fit exactly into the v 4bC 2]

space at B. Name this shape. 1]

Thinking Process
Thinking Process

a) (I} Apply: £ atcenireis 2 £ at circumierence.
(8} Note that angle ABC is one interlor angle of the (a) (_) ) )
regular 12-sided polygon. () Notethat ZOCF isa right-angle.
(b) # Note that 8CD is an equilateral triangle. (i) «BCF=_.BAC (£s in altemate segment).

(iv) 20CE isa right-angle. Find £ ACD.

Solution with B

One interi le = (7= 2)180 | (v) £ DCE =2 DAC (25 In alterate segment).
{a) One interior angle = ——”—— . e —
(12-2)180 SOIM!‘IOII with Bd=LH =
BC=—_2""" ) -
S 12 @ () CcoB=2x28° {<£ atcentreis 2x ~
= __l8{}0 =150 Ans =356° Ans.| at circumference)
12 ’

(b) The space BCD is an Equilateral triangle. Ans, iy OCF=90°

OFC=90°-56°=34° Ans,

Since both palygons are regular :
= BC=B8D and £A4BC = ZABD (i) BCF =28° [(£5 in alternate segment)|
now, -

LABC+ £4BD+ ZCED=360° (45 ata point) " OCB=90°-28"=62° Ans.
150°+150° + £GBD = 3607
ZGBD = 360° —300° = 60°
BCD is an equilateral triangle,
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(v) ACD=28° [(altensic angles) (b) ABCE isa cyclic quadrilateral.

OCE =90° y+62°=180° opp. £s of a eyclic quad.
DEE = 90° - 20° - 28° y=180°-62° | ore supplementary
=118 Ans.

=42° Awns.
{c) InAECD.
EBC=90°  [(right £ in semi-circle) |

() DiC= DCE=42°  |(£sinall. segment)
In A4DC,

= 2 =90°-59°
ADC +28°+42°=180° (£ sumofaA)
= =317 Ans.
ADC =180°-70°
=110 Ans. (d) In cyclic quadrilateral ABCE.
ABC =80°+ 62° = 142°
19 pavi2.r1.023 s r=180°-142° opp. Zs of cyclic quugJ
=38° Ans.

In the diagram, the points 4, B, C, D and E lic on the
circle centre 0.
EC is a diameter. 20 (N2012 P Q)

0BA =80° DEC =59 and BCE =62°. A regular polygon has an interior angle of 160°.
(a) Find the number of sides of the polygon. (2]
(b) The diagram shows threc sides AB, BC and CD of
the regular polygon.
AC and BD mect at P,

B C
ﬂ
4 D
() Calculate BCA. (]
(i) Calculate DPC. i
D
Find Thinking Process
@ x U] (a) & find Inteﬁorangle:ﬁgr-;i'-).
{b} » [l] . -
© z M (b} () # BAC=BCA since trangle ABC is isosceles.
@ ¢ i1 (i) Find DEP. Apply: sumot £sinad.
Thinking Process Solution
180{n-2
(a) # AOBCis Isosceles. (OB = OC= radius of (=) 160=—(Z—)
circle). 1601 = 1801 - 360
{b) # Note that ABCE Is a cyclic quadrilateral. 200 =360
# opposite angles are supplementary. E 18
n=

{c) # Angle EDC Is 90° since EC Is a diameter.

(d) # ABCE is a cyclic quadrilateral. § opposite number of sides of the polygon =18 Ans.

aroisslareibuproTer sl (b) (i) AABC is anisosceles A.
Solution  win R MIME g4 = 1807 = 160°
(a) AOBD isanisosccles A, | OB= OC = radius D ins

of circle :
= OCB=0BC=62° (i) In ACDP.
x=62°+62° ext. £ of A = sum of DCP =160°-10°=150°

=124° Ans. 2 inL. opp Zs. - DPC=180°—-10°-150° |(£ sumofa &)

=20° Ans.
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(a)

B D

/ G H 320
A C

AB and CD are parallel,
EGHF is a straight line.

HCF =46° and HFC = 32¢

() Find CHF (1
(i) Find GHD (1
(iii) Find HGB 0]

Thinking Process

@ () Tofind CHF # Apply sum of csina .
() # GHD=CHF (ven. opp. angles).

(i) BG| DH. interior 28 between parallel lines
are supplementary,

Solution

(@ () C‘FIF=180°—32°—46° | {sum of Z5 in am
=102° Ans.

(i) GHD=CJHiF (vert. opposite £s)

=102 A ns.

(iii) BG is parallel 10 DY

HGB+GHD = 180° {interior 25
= HGB=180°-102¢
=78 Ans.

between || lines)

2 2 (12003.01 Q23)
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8, C and D are points on the circle, centre O,
84 and DA are tangents lo the circle at & and D,

(a) Show that triangles 480 and 4D0 are

congruent. 3]
(%) What type of special quadrilateral is 4B0DY [1]
(e} Angle BCD =68°, Find angle f4D. [2)

Thinking Process

(a) # Prove AB=AD and OB= OD. Observe that angle
ODA and angle O8A are right angles.
{b) # Notice that 08 = 0D and AB = AD.

(c) Apply < atcentre= 2. at circumiferencs to find
£BOD . Note that ~BOD and -BAD are

supplementary.
Solution
(0) OD=08 (radii of circle)
AB=4D (tangents from ext, source)

LABO = £4D0 = o (radius 1 tangent)
A4BO = AIDO (SAS) Shown.

(b} Kite. Ans.

{© <£BOD=2x68" (£ atcentre=2x ¢
=136° at circumierence)

A8 and 4D are tangents to the cirele
£BAD+ £ BOD = 180°
£BAD = 180°~ £B0OD
=180°-136°
=44° Ans.

23 i3 r1022

In the diagram, the points 4, B, C and D lic on the
circle centre Q.

74 and T8 are tangents touching the circle at 4 and
B respectively,

AOB=132°, ACD =59 and 4OC is a straight line,

(@) Find ATH. i
{b) Find BD.. {1
(©) Find BDC. 3]

(d} Find 0BD. in
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Thinking Process
(a) ZAOB+ZATB=180".

(b) ABDA=%£AOB (£ atcentre is twice £ atcicle
cantre).
(c) <CDA=90° {right £ in sami-circle)

{d) To find £OBD F find £DAC . Let OC and BD

meet al E. Find <OEB which is an extarior
angle of triangle ADE.

Solution

() ATB+ADB=180° [(tangents from ext source) |
ATB =180°- AOB
=180°-132°=48° Ans,

« AOB [(Z atcentreis2x £
at circumference)

N -Iz-x 132°=66° Ans.

(b) BDA=

2 —

© ADC=9° [(mghtZlin semi=circle)]
BDC =90°- BDA
=90° - 66°
=24° Ans.

{d) Let BD and OC meets at point £.
DAC =180°-90°-59° [(£sumofad)
=31°

OEB = DAC + BDA (ext. Ziof a A= sum

of 2 int. app £5:}

=31°+66°=97°

ADB = OEB +OBE (ext. £ ofa A =sum '
of 2/int! opp £5)

— 132°=97°+0BE
OBE =35°
0BD =35 Ans,

24 20040108

A and B are poinis on the circle. centre a.
74 and T8 are tangents lo the circle.

BAT = 64°.

{n) What special type of triangle is triangle ABT?
{il

(b) Wark out AOB. (1)

Thinking Process

{a) # Nolte that TA=TB (tangenis from external
source)

by # ZATB+ £AOB=180° (tangents from exiernal
source).

Solution
() ABTis an isosceles triangle.

(b) ZATB=180°-2(64°)
= [80° - 128° =52°
TA and TB are tangents o the circle
ZATB+ £408 =180°
ZA0B=180°—ZATB
=180°-52°
=128° Ans.

25 2014 PLQIE)

(a) Find the size of the interior angle of a regular
octagon. i1

{b) A regular octagon, an equilateral triangle and
regular r-sided polygon fit together ot a point.

octagon

N

(i) An interior angle of the regular n-sided
polygen is a”.
Find a. 0
{ii} Find the value of n. 2]
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Thinking Process

(a) # Apply, one interior angle=£f'in)1£ 5
(b) () Sum of angles at a point is equal to 360°.

Solution
(8) Number of sides in an octogan, #=§

Interior angle = Es"ﬁ

- 1_032 =135° Ans.

(b} (i) a®+60°+135°=360° (s sum at a point)
a® = 360° - 60°~135°
=165 Ans.
(i) an___(n—Z)xISU"
n
165,=(n-2)x180"
n

165°n = 180°n - 360°

15% = 360°
n=24 Ans,
26 201401020
D
T £
C
In the diagram, 4, 8, C and D lie on the circle,
centre O,

CO is parallel to DA4.
The tangents to the circle at 4 and C meet at T,

AOC = 136°

{8) Find x. [1}
(b) Find y. 1
(c) Find z. 1]
(&) Find ¢. n

Thinking Process

{a) ZAOC=2x".{Z at cenire i twice £ at the cir-
cumlierenca).

(b} & AD is paraltel o OC. Angles between parallel
lines are supplementary.

{c) # Note that ABCD is a cyclic quadrilateral.
(@) # r+2A0C=180°.

Solution

(0) x°= -;—x 136 (Zatcentreis2x 2
at circomference)
=64" Ans.

(b)  AD is pamllel to OC,
¥ +136% = 180° {interior Zs

between | lines)
y° =180"-136"

=44° Ans,

(c) ABCD is a cyclic quadrilateral,

x4+ 2% =[80° (opp. £s of a cyclic quad.
22=180° - x° are supplementary)
=180° - 68°
=112° Ans.

{(d) T:dand TC are tangents to the circle.

7 +136° = 180°
17 =180°-136"
=44° Ans.
27 20100202
(a) E
B
A C
D

A, B, C and D are paints on the circumference of the
circle and AC is a diameter.
AFBE and DCE are straight lines.

DF is perpendicular to AE and CDF = 67°.
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(@ () Find AED. i similarly,
(ii} Find CBE. giving a reason for your answer. RY is the bisector of PRQ
_ {9 = YRQ=ZRY
(i) Explain why DF is parallel 10 CB. [1] i
(b) XZ is parallel to QR
P = YRQ=Z FR  (alternate angles)
ZRY =Z¥R
Y = AZRY is an issoceles triangle.

S YZ=ER e 2)
o perimeter of APXZ = PX+ AV +1Z + Pz
¥ R

using results (1) and (2).

In the triangle POR, the bisectors of POR and PRQ _ PX +XQ+ZR+ P2

intersect at Y.
The straight ling XYZ is parallel to OR,

Prove that the perimeter of triangle PAZ = PQ+ PR. 28 20150204 0

=PQ+ PR Proved,

Bl

Thinking Process

(a) () Tofind AED # find FED . Nole that AFED

W)

() & Angle DFB Is equal to angla CBE which
safisfies tha proparty of corresponding angles.
{b} To find the perimeter # Prove thal triangle XYQ

is a right angled triangle.

Note that ABC = 50° and CEE is adjacent
to ABC.

and trangle ZYR are issoceles iriangles.

Solution

@

(i)

(iii)

(by Qr

=

Consider right angled AF ED
FED=180°-90°-67°

=123°

AED=23° Ans.
CBE =90° because ABC =90°. Angle
subtended at the circumfirence by the

diameter is always 90°. ABC=90"nsitis
subtended by diameter 4C.

DFB=CBE =%0°

since the two correspanding angles are
congruent, therefore the lines DF and C8
are parallel.

is the bisector of P@R

YOR= XQ¥

given that AZ is parallel to QR

=

=

Y@R =X Y’Q (alternate angles)
xPo=X0r

AXYQ is an issoceles triangle.

XY =XO -oveeees nH

D

A, B, C, D and E are five points on the circumfercnce
of a circle.

EB is parallel to DC, EAC=72° and
AEB=25°

X is the intersection of AC and EB.

Find

@ EBC, 1]
(iiy CXB. [
(i) EDC. [
(iv) ACD. !

Thinking Process

() # EBCand EAC are angles in the same
segment.
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{i} To find CXB # Find AXE. Apply sum of
angles in a triangle

{li) # ACDE is a cycllc quadriateral,
# opposite angles are supplementary,

(v} # EBis parallel to DC. Apply rule of aiternale
angles to find angle ACD.

Solution

() EBC=EAC [[tZSinithe Same segment) |
=72°
(i) In ALXE,
AXE+25°+72°=180° [[Zsumofad)
AXE=180°-25°—72°
=83°
CXB=AXE [er opp Zs)
=83 Ans.

(iity ACDE is n cyclic quadrilateral,
. EDC+72°=180° opp, £5 of
EDC=180°~72° |leyclic quad,
=108" Ans.

(iv) EB is parallel to DC,

= BXC=DCX =83 [(liemae Z3)

ACD=8% Ans.

29 wavis.rroy

In the diagram, 4, B, C, D and E lie on the circle,
centre 0.

4C is a diameter.

The tangent to the circle at C meets the line A8
produced at T.

ACB=62° and ACD=170°,

(n) Find x, [1}
(&) Findy. 1]
{¢) Find z. [

Thinking Process
(8) # Nole thal £ACT is a right angla,

(b) # -AEB and ~<ACB are angles in the same
segment.

{c) # BCDE is & cyclic quadrilateral ¥ opposite
angles are supplementary.

Solution

@ ACT=90°  (radius L tangent) |

X%+ 62°=90°
x°=00°-62°
=28° Ans.

(b} AEB= ACB [ {Zsin the same segmenﬂ
y°=062° Ans,

(€) BCDE isacyclic quadrilateral.
=°+70° 4 62° = 180°

opp. £s.of a cyctic quad.

4+ 132° = 180° are supplementary
=*=180°-132°
=48° Ans.
30 warsrigry

All the angles of a polygon are either 155° or 140°,
There are twice as many angles of 155° as 140°.
Find the number of sides of the polygon. [3]

Thinking Process

Find the exterior angles associated with 155° and 140°.
Then use the given information to find the number of
extarior angles of the polygon. Subsequently find the
number of sidas of the polygon

i

Solution with [z

Exterior angle associated with £55° = |§0° ~ 155°
=25°

Exterior angle associated with 140° = [80° — [ 40"
=4{°
Let the number of 40° exterior angles of the
polygon be ¥. Then. the number of 25° exterior
angles will be 2x.
sum of exterior angles of a polygon = 360°
= 40x+25(2x) =360
40x + 50x = 360
90x = 360
x=4
number of’ 40° exterior angles = 4
and number of 25° exterior angles = 2(4) = 8
total number of exterior angles of the polygon
=4+8=12
number of sides of polygon =12 Ans.
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Note that. fidt o 0w

Thinking Process

{a) () Observe that ACis the diameter and therefore
angle ABC is a right angle.
(i) Observe that triangle COD s isosceles. Hence

£C0D = £C00 .
() COE Is an Isosceles triangle.
31 (N2815°P2:03) {b) () Observe that PTH is an isosceles triangle.

Prove £PRT =:2PTR.
(a) (i) Substitute the values of PQ, PR and QS to find
B SA.

Solution

{a) (i} Given that AC is the dinmeter,
ABC =90°
In A4BC,
3 BCA+ BAC =90°
BC A+ 34° =90°
BC A =56°

angl:sas it bas sides. ?.' iyt B

(i) OC=CD=3cm |(mdigs:of circle):
AC is a diameter of the circle, centre O. s OCD is an isosceles triangle.

ECD and OEDszre stralght lines. cOD +CDO=BCA [Bxt/Lolad=sum
AC=6cmand CD=3 cm. A
ofopp. int:Zs. -

BAC =34, g =
() Explain why BCA=56°. m 200D=56 (- COD=CDO)
(i) Find COD. 2 cop=3=28 Ans.

(iif) Find OCE. i

()

(ili) OCE is an isosceles triangle.
= OCE=0EC [{(base Zs ofiisosceles A) |

g b 3 : .. OCE+OQEC +COE=180°
In the diagram, PS is the bisector of OPR, 2OBE + 25° = 180°

OFT and QSR ore straight lines.

RT is parallel to SP. OCE = 180°-28°
() Explain why PT=PR. ¥) - 2 i
(it) This diagram shows part of the above i et
:‘59“"“-2 Al e (b) () SPisparallel to RT
=12c =5 cm an =8 = -
iy P = SPR=PRT {{abemate £5)
OPFs = PTR [{correspanding Zs) |
I2 e PS is the angle bisector of QPR
= QPS=SPR
0 5 R .. PRT=PTR
S T 53 i = = APRT is isosceles.
QMO .. PT=PR
It is given that =5 PR SR

Find SR. 3]
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@ L2.65
PR SR
12_85-5R
57 SR
125R =5(8.5-SR)
12SR=42,5-55R
17SR =425
SR=25 Ans.

32 vanierr2py

(&) Triangle ABC has sides 48 =38 cm, AC=7cm and

BC=12 cm.
() Use a ruler and compasses 1o construct
triangie ABC.,
Side AB has been drawn for you,
4
B 2]
(ii) Measure BAC. (1
(b) Calculate the interior angle of a regular 12-sided
polygon. [2)
() .
1252 -
3 7

rad

The diagram shows a hexapon with two parallel sides
and one horizontal line of symmetry.

(i) Calculate p . n
(ii) Calculate g . [2]

d

R
Trapezium PORS is similar to trapezium ABCD.
AB is parallel to DC and ABC = 90¢.

DC=248, BC= %.43 and PQ= %—DC.

Given that BC = xem, find an expression, in
terms of x, for the area of PORS. [3]

Thinking Process

(a) (i) Measure the angie by using a protractor.
{b} # Apply, one interior annle-—(—"-_—?m X

(c) () Draw the line of symmetry and consider the
interior angles between parallel lines.

() Tofind ¢° # apply sum of angles in a quad-
rlateral = 360",

{d) Find the lengths of AB, BC and DC. Use the concept
of area of similar figures to find the area
of PORS.

Solution
(a) (i)

105°
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(i) BAC=105° Ans. 33 wawisri oy
F E
- =]
(b} Interior angle = &él@o_
=__18102{)° =150° Ans.

W

AV

______________________ 4 B C

In the diagram, ABC is a straight line
and BF is parallel to DE.

FBA =74" and DBF =65°. 4

LY
Cd

() a°+125°=180° (interior £s . -
between || lines) (a) FindC5D. A il
a° = 1807 ~125° (b} Find reflex BDE. [
=55° N = ]
pe=2x55"=110° Ans. Thinking Process

(a} Apply, Sum of angles on a straight line = 180%

(i) £CDE =360°-3p° {b) # BF is paraliel to DE Interior angles between

= 360°-3(110%) = 30° parallel lines are supplementary.

since AD is the line of symmetry, Solution

d°=%='5“ (@ CBD=180°-65°-74°
also, £BCD=gq° =41" Ans.
now. consider quadrilateral 4BCD, (b) BDE +65° =180° (intesior Zs ]

a® +125° 4 ¢° + d° = 360° - between || fines)
557+125% + ¢° +15° = 360° BDE =180°-65°
195° + g° = 360° =,.“5°
g°=165° Ans. s reflex BDE =360°-15°

=245 Ans.

e

(d) Giventhat, BC =x cm, we have,
BC =%AB = AB=2BC=2x 34 wisr1.024
DC=248 = DC=22x)=4x
PO=30C = PQ=3(4x)=3x

areaof ABCD= -é—(,\')(lr +4x)

=1en =3¢
given that, ABCD is similar to PORS

arcaof PORS _( PO ] g
areaof ABCD ™| AB
areaof PORS _ (3_x)2
3 i 2x
area of PORS = % x3x = 2—}-.:‘3 em® Ans.

E

In the diagram, 4, 8, C, D and E lie on the circle,
centre O.
BOE is a straight line,

DAB =340,



‘Q' Mathematics (Topical)

Toplc 13 Angles and Circle Properties © Page 21

(n) Find x. n
{b) Find y. [1]
{c) Find z. 3]
{d) Find = [

Thinking Process

{a) x°=2:BAD.(< al cenire is twice - al the cir-
cumference).

(b} # Note thal ABCD is a cyclic quadrilateral,

(c) Apply, angles in the same segment.

(d) £BAE=90° {right £ in semi-circle)

Solution

(@) x°=2x34" (Zatcentreis2xZ

at circumference)

=68" Ans.

(b) ABCD is a cyclic quadrilateral,

Yo+ 347 =180° {(opp. £s of a cyclic quad.

are supplementary)
Y =180°-34°

= 146" Ans.

(©) =°=BAD
=34°

{ £s at the same segment)
Ans.

(d) BAE=90° (right £ in semi-circle)
1°=90° - 34°
=56° Ans.

3 5 (N20168/P2:05)

In the diagram, 4 and B are the centres of two circles
that touch at P.

‘The line ACT touches the small circle at 7 and intersects
the large circle at C.

D is the point on A8 such that CDA = 90°,
(2) Complete the following, to show that triangle ACD
is similar to triangle ABT.

In triangle ACD and triangle ABT

angle DAC = angle ........... (same anple}
angle COA = angle .......... (ovvevrenvenseieceniarinnnnns)
angle ACD = angle ........... (two angles in a triangle

are equal,so the third
angles are equal)

Because the three pairs of angles are equal, the

triangles arc similar. 2]
{b) Given that the radii of the circles are 7cm and
_3cm, calculate CD. o (31

Thinking Process

{a} # Apply rules of similar triangles to fill In the
missing angles,

(b) Apply rule of similarity: ratio of corresponding
lengths is equal.

Solution

are equal.so the third
angles are equal)

(b} AACD is similar to A4BT,

€D _4C
BT 4B
=AC
Ch= 4B x BT
=%x3=2.! cm  Ans,
36 w0i7r1007)
P
' 4
X
35° o
5
R

In the diagram, P, O, R, S and T lie on the circle.
QT is a diameter of the circle, centre 0.
X is the point of intersection of PS and Q7.

PAT =125° and PSQ =35°.
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{a) Complete the following statement with &
geometrical reason.

PTO=35% BECAUSE wovvvnrvrvvrsssssenerssssssenriess [1]
(b) Find POT. [t
(¢) Find SPQ. m
(&) Find SRQ. 1]

Thinking Process

(a) PTQ and PSQ are angles in the same
sagment.

{t) & Note that OT is the diameter and OPT Is
a right-angle.

(c) To find SPQ # find TPX . Note that angle
TPX + angle QPX = 80°.
(d) # Consider the cyclic quadrilateral PQRS.

Selution
@ PTQ=35 because PSQ=35° PTQ and PSQ

are angles in the same segment.
{b) InAPOT,
ZOPT =90° (rt. £ in semi-circle)
£POT =90°-35°
=55° Ans.
(£} InAPXT.
35°4125°+ ZTPY =180°  (sumof £sin &)
LTPY =80°-35°-125°
=20°
ZTPX + £8P0 =90° (. £ in semi-circle)
LSPO=90"- LTFX
=90°-20°=70° Ans.
(d} PORS isa cyclic quadrilateral
ZSRQ=180° - £SPQ

=180°- 70"
=110° Ans.
37 vazrrgi
(a) A pentagon has four angles of 2x° and one angle
of x°.
Calculate the value of x. 2]

{b) ABCD and EBCF are parts of two identical
regular n-sided polygons.

A D

8 c

The two polygons are joined together along
edge BC.

Angle DCF = 30°

Calculate the value of n. [2]

Thinking Process

{a) To find x # apply, sum of interdor angles in a
polygon = (n - 2) x 180°,

{b) Find exterior angle of any one polygen, then
apply, exterior angle = 3;?,0 £

Solution

(2) Sum of interior angles of a pentagon
={5-2)x180° = 540°

2x° 4 2x° + 2x° + 2x° + x% = 540°

9x® = 540°
x°=60° Ans
S _30% _s0
{b) Exteriorangle of the polygon = = 15

15° = 360"
"

_ 360°
=15

=24 Ans.

38 aorneno)

4 3 ) 1 C

: 102 ; G
E F
In the diagram, ABC is parallel to DEFG.
BC = BE, ACE=35" and BFG =102°,
(8) Find CBF. [

(b) Find ABE. {1

Thinking Process

(&) ACHDG, therefore ZCBF and ZGFB are
supplementary.

(b) # BCE Is an isosceles triangle, so BCE = BEC .

Solution

(8) ~CBF +102°=180° (int. s between|| lines)
£CBF =78 Ans,
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{(b) ACBE is isosceles,
. LBCE = ZBEC =35°
ZCBE =180°-35°~35° (ZsumofaA)
=1}i0°
LABE =180°~ZCBE (Zsona straight line}
=180°-110°
=70° Ans,

3 9 (N2017:12°08)

A4

The diagram shows two circles each with centre 0.
4, B, C and D are points on the circumference of the
large circle,

E, £ and G are points on the circurnference of the small
circle,

CGD and CFB are tangents to the small circle,

Lines AEOC and FG intersect at 90° at X,

GOX = ¥,
(8) Find each of these angies, as simply as possible,

in terms of y.

Give reasons for Your answers,

) GEo 2]
(i) GCx [2}
(i) DAB 2

(b) Camplete the sentence.

Triangle EGC is congruent (o triangle ...............
(1
{c) Prove that triangle 4DC is similar 1o triangle
OGC.
Give a reason for each statement you make. [2]
(d) What special type of quadrilateral is AOGD?
it
(e) Find the ratio
(i} area of triangle OGC : area of triangle ADC,
{n
(i) area of triangle OGC : area of quadrilatera)
ABCD, mn

Thinking Process

(a) (i) AGEO=% Y°. (£ atcenlre is twice ~ at the

circumference).
(i) Note that £0GC =g0° (radius L tangent).

{il) AC is the diameter. Thersfore ZADC =90°

(c) Note that both triangles have their corresponding
angles equal.
(d) Observe that OG Is parallel to AD.

g 2
(e) () Apply rule of similarity: %::_'{%]
2 2

(i} Nole that triangles ABC and ADC are equal in
area. !

Solution

@® () GEo= %y.

becausé, angle at the centre is twice the
angle at the circumference.  Ans,

(i) GCX =90°-y
because, arigle between the radius OG and
the tangent GC i590°, Ans,

(iii) DAC=90°=GCy

-_-90°—(90°—y) =y

DAB=2ADAC) =2y
because, angle ADC =90°, since angle in a
semicircle % always 90°. Ans.

{(b) AEGC is congment to AEFC,  Ans.

© DAC=GOC=y
DC“A = GE‘O: 90° -y (common anghk:)
ADC = 0GC = 9gv
AADC issimi!lar 10 AOGC. Proved.

(d) Quadrilateral AOGD is a trapezium.  Ans.

(¢) () Radius OG is perpendicular to chord DC,
DG =GC
Areaof AOGC : Areaof AADC
(GCY : (DCY
(7 : 27
= 1:4 Ans,
(i) Area of AOGC : Areaof quadrilateral ABCD
= Areaol AOGC : 2(Areaof AADC)
= 1:2(4)
= 1:8 Ans,
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40 00801019

An irregular polygon has 22 sides.
(a) Calculate the sum of ali its interior angles.  {2]
(b} Two of the angles in the polygon are each
170°.
The remaining 20 angles are equal to each other.
Calculate the size of one of the 20 equal
angles. 121

Thinking Process

{a) & Apply, sum of interior angles =(n—-2)180 .
{b) Add up all the anples and equats it to 3600.
Solution

(8) Sum of interior angles = (22 = 2)180
=3600 Ans.

(b) Let x° be one of the 20 equal angles.
170° + 170° + 20x° = 3600
= 20x°=3600-340°

_3600-340° _1ca0
x° - 163° Ans.

41 ro1ap1022)

The diagram shows a circle, centre O, that passes through
A, B, C and D.
The tangents at A and B meet at 7.

ATE=62° and DAB = 53",

{a) Find x. [
(b) Find y m
(¢) Find z )]
(d) Find & m

Thinking Process

{(a) Apply, £ at cenlre is twice = at the circumfer-
ence).

{b) & Note that ABCD Is a cyclic quadrilateral.

(c) # Note that TA=TE (tangents from axtemal
source)

{d) Note that ZOBT Is a right angle.

Solution

() x°=2x53" (< atcentre is2xZ

at circumference)

=106° Ans.

(b) ABCD is a cyclic quadrilnteral,
§°+53° = 180°
y°=180°—53°
=127° Ans.
(€) ATB is an isosceles triangle.
ZTAB=£TBA=="
224+ 2°+62°=180° (£ sumofad)
2:°=180°-62°
o 180262 - 500 Ans.

(d) 2OBT=90° (radivs 1 langent)
£=90°"-z°
=90°-59°=31" Ans.

42 wa0i8P1012)

Each interior angle of a regular polygon is 175%

Find the number of sides in the pelygon.

{opp. £s of a cyclic quad.
are supplementary}

12)

Thinking Process
# Find the exterior £ of the polygon. Apply,

Number of sides = .
1ext. £

Solution
Exterior angle = 180° -175°=35°

o
-, Number of sides = E:% =72 Ans.

43 011018

G\
o @l

N

E

In the diagram, 4, B, C, D and E lie on the circle. AB

is parallel to ED.
ABE = 62°, CDE =127° and BEC = 40°.
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{n} Find x, n
(b) Findy. m
(c) Find =, [

Thinking Process

(a) # Nota that BCDE is a cyclic quadrilateral.

{b) £BAC and <BEC are angles in the same
segment.

{c} 2£ABE=-DEB (altemate angles) .

Solution
() BCDE is a cyclic quadrilateral,
x°+127°=180° {opp. £s of a cyclic quad,
x°=180°-127° are supplementary)
=33° Ans,
(b) ZBAC =ZBEC (s in the same segment)
Yy =40° Ans.
(©)  AB is parallel to £D.
= LABE=/DEB (alternate £s)
62° = 40° 4 z°
z°=62°-40°
=22° Ans.

44 vo18r2010

The dizgram shows two circles that touch at C.

4, 8 and C are points on the small circle, centre Y.
C. D and E are points on the large circle, centre Y.
AXCYE and BCD are straight lines and ¥ DE = x°.

(3} Prove that triangle BCX is similar 1o triangle DCY.
Give a reason for each statement you make. [3]

{b) Find, in terms of x,

(i OCy, m
(i) BN A [

(t) Given that BC=3.5cin. CX =32 cm
and CD =356 em, find the length of AE. 3]

Thinking Process

{a) Prove thal two engles of one Inangle ara equal to
two angles of another irangle.

(b) () Note that ACDY is isosceles.
£CDE =80° (. £ in sami-circle).

() £BXA Is the extarior angle of the
Isosceles triangle BCX.
{c) Apply rule of similarity: ratio of corresponding
lengths is equal,

Solution

@ BCX=DCY (ven. opp. £s)
ABCX and ADCY are isosceles triangles
BCX =CBX and DCY =CDY
= CBX=CDr
Since two corresponding angles are equal,
ABCX is similarto ADCY  Proved,

(b) () CDE=90° (right Z in semi-circle)
= CDY=90°-y°
DCY = Dy (ACDY is isosceles)
DCY=90°-x° Ans.
(i) BCX =DEY =90°=

CBX = BCXY (ABCY is isosceles)
CBX=90° - x°

now,

BXA=CBX +BCX (Ext. £ of 2 A =sum

of app. int £s)
BX A =(90°— x°) +{90°— x°)
=180°-2x" Ans.

(c) ABCY issimilar to ADCY

cr_bc
X~ BC
Dc

C} =B—C-xCA

5.6 _
—‘3.—5)(3.2—5.12
AE=AC+CE

=2{CX)+2(CY)
=23.2)+2(5.12}= 16,64 cm. Ans.
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Trigonometry

1 (J2009°P2'(3}

(2) A heavy ball hangs from a point P, 11m above
horizontal ground, by means of a thin wire.
The point D is on the ground vertically below P.
The point 8 is on the ground 4 m from D.

P

D B
e
(i) Calculate the angle of elevation of P from B.
(2]
(i) The ball swings, with the wire straight, in the
vertical plane PDB.

When the ball is at X, dircctly above B,
DPX =28°,

Calculate

(8) PX, 12]
(b) XB. Bi

(b) [The volume of asphere is ‘-;-rrr’ J

The ball is a sphere of volume 96 cm’.
Calculate its radius. [2]

Thinking Process

(a) () Find angle PBD.
(i) (a) Tofind PX & draw a horizontal line from

= oep
X to PD and apply sind Tk

(b} & Apply tang = %%?- to the triangie formed

in part (i){a) above.
{b) # Apply formula of volume of & sphere.

Solution
@ () tanPBD= ‘—4'
PBD=T70.0° i

~ angle of elevation
=70° Ans. \

(i) (8) In APXT

in28e =1 N
sin2B° = 154 28

e d 1 T
PX = Shae 7o

=852 m Ans,

(b} InAPXT

o 4
fan28°= PT

i L1
tan 28°

=7523m
By =1-PT
=11-7.523
=3477 =348 m (3sf) Ans.

PT

(b) Volume of sphere = %zrr’

96=31r’

e 96x3
4r
=22.915

r=2.84
. radius=2.84 cm Ans.

r




‘0" Mathematics {Topical}

Topic 14 Trigonometry © Page 2

2 mwooerzgy

A small submarine dived in a straight line from a point

4 on the surface to examine an object at the point W
on the seabed.

(a).
oy A
158
d
50
o ==

It dived at an angle of 15° 1o the horizontal and
reached I after travelling 50 m,
Calculate the depth, 4 metres, of the seabed at .

[2]
(®)

4

A marker is at the point M on the surface.

When at 8, the submarine was 10 m vertically
below M,

Calculate 4B, i3]

- LA
When at C, the submarine was at jts nearest point
o M.

() Find BAfC, (]
(i) Calculate CM, 2)

Thinking Process

(a) Apply slna=g%.
o]

(b) Apply sln6=-'£§- X

{c) () To find angle BMC # find angle MBA.
= [s]
{iy Apply slnM5c=F§§ .

Solution
: heo o
(a) sinl5°= 30
d =s5in15"x 50
=1294{=129m {3sf) Anms.
(b} InAAMB,

intse = 10
sinl5 =5

10

" sinl5°
=38.637=38.6m (3sf} Ans.

(€} () InAdMB, AAIB =900
M BA=90°-15°= 750
Paint C is nearest to point A/,
MCB=90°
In ABMC,

BMC =90°— M BC
=90°-75°
=15 Ans,

(i) InABMC,
toa T CM
SinM BC = BN
in750 < CM.
8in75° = 10
CM =sin75°x 10
=9.659 = 9.66 m{3sf) Ans.
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3 (12000:P1Q23)

B
a
- 32cm &
sind E
17
cos8 —8-
17
tand >
8

ABC is an isosceles triangle with 48 = BC and
AC=32 cm.

Using as much information from the table as is
necessary, calculate

() 4B, 2]
(b} the arca of iriangle ABC. 2]

Thinking Process

- base
(8) Use COSQ—W

(b} Apply, areaof A= %ab sinC

Solution
(a) Consider AABX

{6 cm

(b) Areaof A4BC = %(AB)(AC)sine
el 15
=3 BAX327)
=480 cm®  Ans.

(12000-02 (7a)
(8) P 17 %)
8
1
S 29 R

PORS is o trapezium.
PO = 17cm, OR = 8cm, SR =29cm and SRO = 90°.
Calculate

(i) the arca of PORS. in

(i) PSR 2]

Thinking Process

{a) () Apply, area of trapezium = %h(surn ol /f sides)

() Draw a perpandicular from P to SA and use

opp. side

tand = 34; side

Solution

(8) (i) Areaof PORS= -5-; 8x(29+17)
=184 cm* Ans.

(i) 1n APST P 17 )
PT =8 cm,
ST=29-17 8 8

=12em. o r— []

Perals 12 55T 17 R
tan --ﬁ

o PST =33.69°
=33.7" Ans.

(J2010'P2:Q9)
North

17

L

The diagram shows two ponts, P and (), and a lighthouse
L

PQ=20km, PL=17km, OBL = 50° and the bearing
of O from P is 075°

{8) Find the bearing of P from L. in
(b) Calcuiate QL. 4]

e, Bl -
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&) () Calculate PLO. {3)
(i) Hence find the bearing of Q from L. [1]
(d) A boat leaves P and sails in a straight line to Q.
(i) It takes 4 hours and 53 minutes to sail from

£ o Q.

It arrives at O at 02 23,

At what time does it leave P? i1]
(i} Calculate the shortest distance between the boat

and the lighthouse, [2]

Thinking Process

(a) # Draw the North ling from L.
(b) # Apply cosine rula.
{(c} () # Apply sine nile.
{i) To find the bearing # identify the angle to be
found at P,
{d) () # Count 4 hours, 53 minutes backwards.
{i} # Nole that shorlest distance is the perpen-
dicular diatance from L to PQ.

Solution
(8

P
X" =75%+ 50°
=125 (alt. Zs)

. Bearing of P from L
=180°+125°
=305 Ans.

{b) Using Cosine Rule
OL =\17% + 207 - 217X 20)cas 50

=689~ 4370056
=J251.90

=15.871=~159km (3s) Ans.

€} () Using Sine Rule,

- __Fo_
sinQPL  sinPLQ
15871 __ 20

sin50°  gin pTp
o n7e_ 20sin50°
sin PLO= =58
= 0.96534
PIO=749° (1dp) Ans.
(ii)
ZPLO=174.9°

Bearing of @
from L
=74.9°-55°
=19.9° Ans.

(d) (i) The boat leaves P at 0223 - 0453
=2583-0453
=2130¢ Ans.

(i) Let & be the shortest distance.

In APLX

P T
sin50° = 17
d =17sin50°

=13.0km Ans,

Naaio.rt26)

C
10
a® b°
D A )
|
; s ..-‘,‘.. 3 24
: P ; 4 7
' 908\;“ 5 35
' B .."-L'. 3 24
A

In the diagram, DAZ is a straight line,

BC=10cm, CAB=a° and Cid = t°.
Use as much information given in the table as is
necessary to answer the following questions.

(a) Write down the value of cos D/iC, []
(b) Calculate AC. [3]

Thinking Process

(a) # cos(180-0)=-cosg
{b} # Apply Sine Rule,

Solution

(8) cosDAC = cos(180° - g°)
=~cosg”
=74
TS Ans.
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(b) Using Sine rule,
sing® _ sinb®
i0 AC
AC = 10sind®
sina®

5

=|Cl)c-2--‘-l’->:2

253
=l6cm Ans

= opposite side
(b () ZAnelygiand adjacent side

(i) {a) Add2minutes 54 seconds with 39 minules
& seconds and subtract it from 1503.

total distance

{b) Average speed= total time

Solution
{a) Using cosine rule.

1Z = JUTV + (47 - 207X 4)cos125°

=305+78
T waoiruotl =19.57 =19.6 km (3sf) Ans.
z 17 4 () () tandde= L
125° ;
PY =4tan44°
4 =3.863 km
=3863 m
The points X, Y and Z are on horizontal ground. 4 . PY'=3900m
XY =4 km. XZ =17 km and FAZ = 125°, 10 the nearest 100 m, Ans.
(a) Calculate YZ 4] (i) () 2 min. 54 seconds
(b) +39 min. 6 seconds
Q P =41 min. 60 seconds
= 42 minuies
The pircraft {lew
over P al.
1503 - 0042
17 = 1463 = 0042
£ X =1421 Ans.

The points P and Q are the same height vertically
above X and Z respectively.
() When an aircraft was at F, its angle of
elevation from Y was 44°.
Calculate PX.
Give your answer in metres, correct to the
nearest 100 metres. [31

(ii) The aircraft took 2 minutes 54 seconds to

fly from P to Q.

(8) The aircraft reached its destination 39
minutes 6 seconds after flying over Q.
The flight ended at 15 03.

At what time did the aircraft fiy over
P? 21

(b} Celculate the average speed of the
aircraft as it flew from P to Q.

Give your answer in kilometres per
hour. 3]

Thinking Process
(a) Apply Cosine rule.

by Timeto fy from Plo O
= 2 minutes 54 seconds
Y =174 seconds
= 0.04833 hours.

Average speed

SN 7
= 0.04833
=351.748

=352 km'h  Ans.

8  wawior20q)

(a) R
Q
Y 9
P 5
In the quadrilateral PORS, PQ=7cm and
OS5 = 9cm,

POS = QRS =90° and QSR =35°
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Calcutate
W spo. (2]
(i) RS. 2]

(b) [The area of the curved surface of a cone of
radius r and slant height [ is 7rf]

c

(o)

A B

The diagram shows a cone ABC.

The diameter 4B =8 cm and ACB = 4(°,
Calculate the curved surface area of this cone.

{31

Thinking Process
(@) () # Apply tang - OPpOsite side

adjacent side

(i) # Apply cosg = Bdjacentside

hypotenuse
(b) # Find the stant height {. Draw a perpendicular from

C to AB and apply sing = JpPOSite side
hypotgnuse

Solution

@ () tanSﬁQ:%
SPO=521° Ans.

(i) cos3se = -";ﬁ

RS =9¢0535°
=737 cm  Ans,

(b) Consider ACBT
5in20° = -‘;—

=4
o sin 20°

=11.695

slant height, / =11,695 cm

Curved surface area = 7rf
=3.142x 4% 11.695
=146.98 =147 cm® Ans.

Q9 wwinrion

A__21 B
sind '22—;
cosd 2—75
tand ?
D 35 c

ABCD is a trapezium with AB=21cm and CD= 35 cm.
ABC = BCD=90° and ADC =9,

Using as much information from the table as is
necessary, caleulate AD. [2]

Thinking Process
To find AD # draw a perpendicular from A to DC.

Solution

DN =35-21=14 cm. ) !
]
! 1
cos():ﬂ :
AD ,
e 4 :
254D :
I
AL A e !
7 D N 21 ¢
=50cm Ans.
10 w2001 12000
N
300
C - il
~J5°
250
8

The angle of depression of a buoy. 8, from u point, C,

en a cliff is 15°

The distance BC is 250 m.

A seagull, §, hovers so thet it is vertically above 8 and

58 =300 m.

@ () Find SAC. !
(i) Find SC. [3]
{ii) Find the angle of clevation of § from C. [3]

{b}
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D is a marker ai sea level vertically below C and
due west of B.

(i) Find D8. 2]
(i) M is a marker at sea level 200 m from 8 and
DBM =30°.
Find the area of triangle DBM. )
(iii) N is a marker at sea level due south of 8 and
DN =450 m.
A boat sails on a circular course through D, B
and .

Write down the radius of the circle. 13

Thinking Process

(@) () & Nole that 5B Is at right angles o the sea
level.
(i) Apply cosine nie.
(i} Apply sine rude.

ad
() () Apply cos¢9=Fy—‘J)-.

() Apply areacfa =%x axbxsinc.

{#) The radius of the circle is at the midpoint of
the hypotenuse DN.

S
Solution
(o) (i) SBis at90° to the sea level BT,
C BT =15° (alternate Zs)
Ay 300
SBC =90°-15° ¢
=75 Ans, k1. 1) B
- 15
(i)} In ASBC, T B

using cosine rule,

SC = J(250) +(300)* ~ 2(250)(300) cos 75°

= /152500 - 38822.857

=1337.16=337 m(3sf) Ans.
(i) using sine rule,

sinSE’B _ 5in75°
300 337.16

- W e gin 757
smSCB-——337‘I6x3OD

sinSCB = 0.85947
SCB=59.3°

angle of elevation of § from C
=59.3°~15"=44.3" Ans.

(b} () InACED.

CBD=15° (alternate £s}

fp< DB
cosCBD = i

0. DB
cosls =350

DB =cos515°x250=241.5m Ans.

(i) Areaof ADBM D 2415 .
30°
= 1241.5)(200)sin 30°)
. 300
=12075m" Ans.
A
(ii)) Radius of circle = %9- =225m Ans.

In a right angled triangle, if a circle is drawn such that
it passes through each of the three yertices of the triangle,
then the centre ofithe circle is always at the mid-point
of the friangle's hiypotenuse.

In right ADBN, DN is the hypotenuse, thereforethe
radius of: the circle through O, B and N

15 -‘%:225 m.

11 waoier202

0
532
A gsn North
373 P
547
B

The diagram shows four points, 4, 8, P and {, at sea.
B is due South of A and P is duc East of A.
AP =373 km. BP =547 km, 40 =532 km

and PAQ =25
(a) Calculate ABP. 121
(b) Calculate PO. 4]
(¢) A boat sailed in a straight line from ¢ 1o 4.

(i) Find the bearing of A4 from Q. 11

(i) A lighthouse is situated at A.
The top of the lighthouse is 30 m above sea
level.
Calculate the angle of depression of the
boat from the top of the lighthouse when
the boat is 100 m from 4. [2]

Thinking Process

& opposite side
(a) # Use sind hypotenuse

(b)y # Apply cosine rule.
(c) () # Draw North-line at Q.
Gil) Draw a right tiangle with a base of 100m and
height of 30m.

Solution
eI AP
{a) sinABP= T3
2373
5.47
ABP=4299"= 43" Ans.
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(b) using cosine rule,
PQ = J(3.73) +(5.32)" - 23.73%5.32) c0s 25°

=+/42.215-35.969
=46.246
=2499=250km Ans.
(e (i
257
A KNS P
547
B
Bearing of A from Q= 270° - 25°
=245* Ans.
{ii) top
0m
A 100 m boat
_30
tanf = 100
#=167"

angle of depression from the top
of the lighthouse = 16.7°  Ans.

12 va01202 g8

B
2
l)—l C
A Kite is attached at 4 10 a 20 m length of string
and the other end of the string is held a1 B so that
the siring is a straight line.
# is 2m above the ground at € and AC=21.3 m,
D is the point at ground level dircctly below A such
that ADC = BCD =90,
(a) Calculate
M ABC. [3)
(i) AD [3]

(b)

B
7
D c

33"

86
O
E
£ is another point on the level ground such that
DE=86m. EDC=33° and CED=118°,

Calculate

() DCE (1]
(it) CE, 13]
(iii} the angle of elevation of 8 from E. 12]

Thinking Process

(a) (i) # Apply cosine rule.
(i) Apply sine rule to find angle ACB, Find

angle ACD and use sing = -}g to find AD.

{b) (i) # Apply sum of angles in a triangle
(i) To find CE # apply sine rule.

(i) Apply tang = BZE-

Solution
(@} () Using Cosine Rule
o R ABY 4 BCY - a0t
cosABC = ALY BC)
C20F + (2 ~(21.3)°
B 2(20%2)

_ =19.69
30
=-0.621

ABC =128.39°=128.4° Ans,

(i) In A4BC. using Sine Rule,

sin ACB _sin.d BC
AB AC

sin ACB _ 5in[28.39°
20 21.3

-~ H 1] 30°
sinACB = 20 sin [:8.39
213
=0.736
ACB = 47.4°
ACD =9 - 47.4° = 42.6°
In A4DC.

in ABD = AL
slnACD-AC

sind2.6° = ==.
AD =213 s5in42.6°
=144 m Ans.
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(b) () DCE+CED+EDC=180° [(£sunofna)
DCE+118°+33°=180°
DCE=180°-118°-33°

=129 Ans.

(i) In ADCE, using Sine Rule.

CE___86
5in33%  sin29°
__856 s aqe
CE= 205" 5in33
_ 86
= Ga848 x 0.5446
=066=%T7m Ans.
(iii} In ABCE.
Ec=8C
tan BEC = CE
a2l
9.66
BEC=111°
angle of elevation of B from £
is 11.7° ~ Ans,
13 020200
A
10
-
) 6.5 2
In triangle ABC, AB =10 m, BC=6.5m and
ABC =90°,
(x) Find ACB. 21
(b) D
A
B
16.4
10
-
B 6.5 ®

D is the point on BA produced such that
CD=164m.
() Find AD.
Give your answer in metres and centi-
metres, correct to the nearest centimetre,

(3]
(i) Find DCB. 12)

Thinking Process
_ opp.

(a) Apply tand -;E-E—

(b} () F AD=BD-AB

i - .opp-
(i) Apply sind hyp.

Solution

cyo 10
(n) tanACH= 63

ACB=56.97"=57" Ans.

() @ InABCD,
Bp=yJDC* - BC?

= Ju6.47 - (6,58
=226.71
=15.056 m
AD=BD-AB
=15.056~10
=5.056=35.06m
=5m 6cm.  Ans.

Gi) InABCD,

in pEg B0
stCB—DC

_15.056
16.4

DCB = 66.64° = 66.6° Ans.

14 20120209

A

sru
8 64 c

D

A, B, C and D are four points on level ground.
BDC is a straight line.

AD=30m and DC=64m.
ABD=37" and ADB=58°.
(a) Calculate 48. 3]

(b) Calculate AC. (4]
(¢) Calculate the area of triangle ADC. [2

....n.;..ﬂ. P S+ Wy
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(d) A vertical tower stands at A.
£ is the point on the line BC such that the angle
of depression from the top of the tower 10 the line
BC is greatest.
Given that this angle of depression is 34°,
calculate the height of the tower. [3]

Thinking Process

(a) # Apply sine rule.
(b) Apply cosine rule # find angle ADC.

(¢} Recall: Area of AABC = %abslnc.

{d) The greatest angle of depression {or elevation) from
the top as seen from BG occurs at a point where
the distance from A 1o BC Is shorlest,

Solution
(a) InAA4BD, using sine rule,

sin37° _ 5in58°

30 4B
e s comia 30
AB =sin58 xsin37“‘
=42.275
=423m Ans.
(b) InA4DC.

ADC = 180° - 582 = 122°

using cosine rule,

AC = 307 + 647 = 2(30)(64) cos 1 22°
= /4996 + 2034 89
= /703089

=8385=~839m Ans.

(¢} Areaof AADC = %(30)(64)(sin122°)
=814.126
=814 m* Ans.

(d)  For greatest angle of depression. point P
is nearest to A. therefore A4PD isa right
angled triangle with 4PD =90°
In A4PD,

insge = AP
sin58° = 30

AP =30 x sin 58°
=2544m 8

A

t

1

'

|

1

1

1

|
T

Let 7 be the top of the tower

consider ATAP
PamId
tan TPA = P
o_ Td
tan34° = 3547

Td=2544x tan 34°
=17.159=17.2
height of tower=17.2 m Ans.

15 w203 r2012

o | TR

T

A cylindrical tank of height 46 cm and radius
rem has a eapacity of 70 ligres.
Find the radius correct 1o the nearest centimetre,

(3]

(b)

A ftriangular prism has length 20 cm.

The sides of the shaded cross-section arc 4 cm,
11cm and x em,

The angle between the sides of length 4 cm and

I1cm is 125°,

(i) Calculate the area of the shaded Cross-
section. i2]

{il) Calculate the volume of the prism, [1]

(iii) Calculate x, [4]

(iv) Calculate the surface area of the prism, [2]

Thinking Process
(a) # Apply formula for volume of a cyiinder.
(b} () Apply, areaof A- %absinc

(i} # Volume of prism = base area x hieight,
(il} Apply Cosine rule,
{iv) Find areas of all the 5 faces of the prism.

Solution

(®  1litre = 1000 cm®
70 litres = 70000 ¢m’

volume of eylinder = xr2h
70000 = 7r*(46)
2 70000
- 2(46)
r* = 484.322
r=22c¢m Ans,

{®) () Shaded orea =-:|!-x4>c I1xsinl25°

=18.0213
=18.02cm® Ans.
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(i) Volume of the prism

= cross-sectional shaded area x length of
prism

=18.0213x20
=360.43
=360 cm® {3sf) Ans.

(iti) Using cosine rule,
x= \ﬁ)z + (1Y =2(4)}1 )cosl25°
=137+ 30.475

=./187.475

=13.692=13.7cm {3shH Ans.

(iv) Surface arca of the prism
=2(18.02)+ (112 20) + {4 x 200 +(13.692 = 20)
= 36,04+ 220+ 80+ 273.84
=609.88
=610 cm® (3s0) Ans.

16 w2003 p2:06)

The diagram shows the positions, P, Q. R and S, of
four hotels.
S

North

335

R

The bearing of @ from P is 065° and the bearing af R
from O is 210°.

PO =500 m, SQ =335 m and PQS = 90°.

(a) Calculate P@R. 1]

(b) Calculate the shortest distence from P 1o QR.
2]

{c) Calculate the bearing of S from P. [3]

Thinking Process

(a) # Consider the interior angles between parallel
Morths.

{b) Draw a perpendlcular fing from P to OR and
calculate the distance.

{c) To find the bearing & find angle SPQ.

Solution
(@) a=180°-65°=115° (int. Zsbetween|| lines)

P@R £a+210°=360° (£ sum around n point)

= POR=360°-115°-210°
=35 Ans.

(b) In APOT.
sin POT = -l
Po
sin35% = E
500
PT =5in35% =500
=286,7882
= 287

.. shortest distance from P to QR =287 m  Ans,
{¢) Consider APOS.
mnSF’Q = S0
PQ
335
500
SPD=33.82°
65°-33.82°=3118"
=31.2°
bearing of S from P =031.2° Ans.

= tnnS?’Q=
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(b) .
44° 65°
§ R 200 o

In trinngle POS, SOP = 65° and Q5P = 44°,

R is the point on OS such that OR=200m and
RPS =36°,

() In triangle POR, by using the sine rule,

_ 200sin 65
show that PR= WI [2]

" _ 200sin 65sin 36
(i) Hence show that SR—m—-. 2]

{iii) Hence find the length of SR. {1]

areq of triangle SPQ 1
area of triangle POR” (]

(iv) Hence evaluate

Thinking Process

(b) () & Find QPR. Apply sine rule.

(i1} Apply sine rule on ASPR . Substitula the value
of PR from (i).

(i} # Solve (b)(ih for SR,
(v} Note that two triangles share common height.

Solution
(b) () Inargs,
44° + 65°+(36° + OPR) = 180°
145°+ QPR = 180°
QPR =35°
using sine rule,

PR _ 200
$in65 ~ sin35

0 .
= Sin3s *Sin6s
_ 200sin65

Ry Shown.

(i} Using sine rule to ASPR,
SR___PR
sin36  sind4

_ sin36
S
2005in65

sin35
_200sin65 _sin36
=2 S sin33  sindd

200 5in 65 sin36

LGS sin35 sindd

from (b)(i). PR=

= Shown.

_ 200sin65sin36
G SR e i
L 200(0.9063)(0.5878)
(0.5736)0.6947)
_ 106.545
0.3985
=267.365= 267 m (3s) Ans.

(iv) Let4 bethe height of P above the line 50
area of triangle SPQ
area of triangle POR
_ 1x50xh
%xRQxh
=30
=%0
= 267.365+ 200

200
=2336

= 2.34 (3sf) Ans.

18 20100205

F 65 E

The diagram shows a framework ABCD supporling a
shop sign,

The framework is fixed te a vertical wall AB with CD
herizontal,

AC=64 cm and CD = 80 cm.

BAC =35°. BCA=90° and ACD=125°.

(a) Calculate 48, [2]
{b) Calculate 4D, 3]
() Caleulate 4DC. (3]

(d) On the sign CDEF, FE is parallel 10 CD and is
40 cm below it. FE =65 cm,
Calculate the area of the sipn CDEF, 12}

Thinking Process
adj
(a} # Apply, c056=m-g-.

{b) # Apply cosine rule: &% =b% + 2 - 2hecos A
{c) & Apply sine rule 1o find ZADC .

(d) # Apply, area of lrapezium:%h(surn of // sides)
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Solution
64
in AABC. 35°= —-
@ In cos T
18 = ._6.4—.
cos35°

=78.129 =78, 1 cm. Ans.
(b} InAACD, using cosine rule,
AD = JI61* + (80 - 2(64)(80)cos125°

AD = /10496 + 5873.4227

=127.94 =128 cm (3sf) Ans.

(c) InAACD. using sine rule.
sinADC _sinACD

AC AD
sinADC  sin125°
pn = ——
64 127.94
- 1 )
= s5indDC= Al x 6d
127.94

ADC =24.19°= 24.2° (1dp) Ans.

(d) Area of trapezium CDEF = %x 40x (65 +80)

=2900 ¢m>  Ans.

19 wa2010r200

(@) 7

The diagram shows a solid triangular prism. The
dimensions are in metres.

() Calculate the volume of the prism. 2]
(ii) Caiculate the total surface area of the prism.
(4]

(b

The dingrams show the cross-sections of & ramp 4
and a triangular prism 8.

The triangular prism B can move up and down the
ramp 4.

The ramp is inclined at 25° to the horizontal.

(i) When the prism has moved 2 m up the ramp,
it has risen A metres vertically,
Calculate A. 2]
{i{) As it moves, the uppermost face of the prism
B remains horizontal.
The length of the horizontal edge of the face
is 0.6 m,
The length of the vertical edge of the prism
is y metres. Calculate y. 12}

Thinking Process

{a) (i} # Volume of a prism = area of the cross-
section x length.
(i) # Total surface area of a prism = area of
both ends, plus the sum of the areas of all
sides.

: .
by ) & Apply.slnaLﬁ.%‘l'_
Opp.

i) F Use, 'tane-'ﬁle._

Solution

(8) () Volume of prism = area of cross section

= fentgh
=(%x733)1|0
=%=105 m' Ans.

(i) Using pythogors theorem on the cross
seclion trinngle.

base width = f(3) +(7F =/9+49 = Y58 m
Total surface arca
=2(%:-t3x7)+{7x 10)+ (3% 10) + (58 x 10)

=214+70+30+76.158
=197.158 =197 m*> Ans.

(b) (i) sin 25==§

h=2x5in25"
=0.845m Ans.

(i} Smallest angle of triangle 8 = 25° (alt. £s)

o) &
tan 25° = 06
y=0.6x1an257
=0.28m Ans.




‘0" Mathematics (Topical)

102 i

© Topic 14 Triganometry © Page 14

20 201002 g9

(a} A
B 6 c
In triangle 48C, AB=4m, BC= 6m and

ABC=67°,
{iy Show that the area of triangle ABC is
11.05 m? correct to 2 decimal places,  [I]

(ii) P

0 - R

In triangle POR, PO =5m and OR=7Tm.
Area of triangle POR = Area of triangle AB8C,

Find the acute angle POR. 2]

Gi v X
i A
Z Y

In the parallelogram WXYZ, WX =8m and

WZ=2m.

Area of parallelogram WXYZ= Area of triangle

ABC.

Find the obtuse angle ZI¥X, [3

(b) 4B, AC and CD are three rods. They can be
fixed together in different positions.
() AC=9cm and M is a fixed point on AR
such that AM =12 cm,

30° &
9
C
When CAM =30°, calculnte CAM, 13)
(i)
12 M
A
D B
9 12,5
C

In another position, the end D of the rod Ccb
is fixed at the point M.
CD=125 cm.

Calculate the increase in CAM. [3]

Thinking P'rocess
@ () # Apply, ‘ares of 4 = LabsinG

(i) # find the height of tha parallsiogram and use
it to find angle Zwx.

(b) (i # Apply Cosine rule to find CM.

(i) Tofind the Increase in angle # find angle CAM
F# Apply Cosine rule.

Solution
(@ () Areaof A4BC = %(4}(6)sin 67°
=1L046=11.05 m* Shown.
(i)  Arcaof APQR = area of A ABC
25X T)sin POR = 11,046
sin POR = 0.6312
POR=39.14° Ans.

(iit) Arenof pacallefogram IFX'YZ = orea of A ABC
W 8 X Buh=11.046

vl TR h=138

Z T i 4
height of parallelogram = 1.38 m
In AZHT
cos ZIPT = l—gﬁ

ZIPT = 46.37°
= 46.4°

ZIVX =464°+90°=136.4° Ans,
(b) (i) Using coine rule,

CAL=N{9) +(12)° = 29)(12) cos 30°
=J225-187.061
1=+37.039

=6.159=6.16 cm (3 sf)  Ans.

(i) Using msiqerule.
coc ey - (12 +(9) —(12.5)°
A = Ty

_68.75
-+ 216
=, =0,3183
4
> LA =714 s 7140
ibcfeagdin CAM = 71.4° - 30°
8 =414° Ans,
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In the diagram, AB=8cm, AC= 11 ¢mand
DC = 6.5 cm.

BiID = 26° and DAC =30°.

B

() InAADC.
ACD =180°— ADC - DAC (Zsumolad)
= 180° - 122° - 30°
= 28°

Areaof ADC =%<1 1)(6.5)sin 28°
= 16,784 cm®
Areaof A4BC = %(I 1(8)sin56”

=36.478 cm®
_16.784
percentage of A4BC shaded = T 100
= 46% Ans.
¢
() Caleulate BC. [l 22 mevisr2on
(b) Calculate the obtuse angle ADC. 131 = e
(¢) Find the percentage of triangle ABC that has A
been shaded. [
— = D
Thinking Process
(a) & Apply Coslne rle on AABC to find BC. H
{n) # Apply sine rule on AADC 1o find acute
2ZADC then subiract it from 180°
{c) Expressthearea ol AADC as a percemiage of area F
of AABC. # Use, areaof A=ZabsinC.
H ul
Solution e ; = Lﬂ

(a) InAABD, using cosine rule,
BC = J(11) +(8)° = 2(11)(8)c0s 56°
= BC=+121+64-98418
= /86,582

=9.3049 = 9.30 cm {35f) Ans.

(b} InAADC. using sine rule,
sin ADC _ sin DAC

ACHE =i DC:
sinADC _ sin30°

. 65
sinAd BC = Mf— %11

6.5

sin ADC = 0.846154

ADC = 57.796°
obtuse angle ADC = 180° - 57.796°

=122.204°=122° Ans.

The diagram shows a vertical radio mast, 48,
Threc of the wires that hold the mast in place ure
attached to it at F, H and D.
The base 4 of the mast, and the ends E, G and C of
ihe wires arc in o straight line on horizontal ground.
(a) The wire CD has length 65 m.
It is attached to the mast at D where AD=40m.
Calculate AC. 2]
(b) The wire EF makes an angle of 25° with the
horizontal and is of length 30 m.

Calculate AF . 12]
c) AH=35m.

The wire HG makes an angle of 30° with the

mast 48,

Calculate HG. 31

Thinking Process
(a) # Apply Pythagoras theorem.

EF = AE
by & Apply SinAEF = EF

G- HA
{c}) & Apply cosAHG-HG.
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Solution Solution
(@ By Pythogoras theorem, (1) Areaof AABC = %x ABx ACxsing
IC5VElaz Uy Area of AADE = Lx 4Dx AExsing
= 2625 e
=51.235%512m Ans, . areaoftriangle ABC _ 4% ABx ACxsin0
" areaoftrianglc ADE Lx ADx AExsing
(b) In AEFA, 2
i mee AF arep of triangle ABC _ ABxAC )
sin25° = 30 T of triangle ADE ~ ADx AE OMOWO-
43¢ 30sin 25, area of triangle 4BC |
=12.6785=12.7 m (3s) Ans. (b) arca of triangle ADE = 3
() InA4GH, = ABxAC 1
35 ADxAE 3
cos30° = =% xx(2x—5) I
HG = =1
__35 (X+12)x(2x=5+4) 3
~ cos30° 2 -5x |
=404157 =404 m (3s) Ans. Z Grxon T3
- 2x* - 5x Ll
23 wamis p2 97 27 +23x-12 3
= 327 -5x)= 2 + 23— 12
S 6x" -15x=2x"+23x-12
= 4x -38x+12=0
= 22X -19x+6)=0
= 2x°-195+6=0 Shown,
© () 2x°-19x+6=0
ABD and ACE are straight lines, by quadratic formul.
8D =12 cm and CE=4 cm, _ =(=19)£ (=19 ~42)(6)
AB=xcm and AC= (2x - 5) cm. = %2y
Angle BAC = &, _ 19+ /36148
aren of triangle A8C _ AB x AC o
LU LT arca of triangle ADE ~ AD x AE" 4 _19+.313
. T
S uren of triangle ABC _ 1
() 1t is given that 2= of triangle ADE = 3 5 1B 19-A1
8 _——4 g ——"4—-—-

Using the result from part (a), form an cquation in

. x=917 0.33 (2dp)  Ans.
x and show that it simplifies to 2x° - 19x+ 6= 0. ¥ or 033 2dp) Ans

[3] (i} For x=0.33
() (i) Solve the cquation 2x* —19x + 6= 0, giving AC =2(0.33)-5=-4.34
your answers correct to 2 decimal places. since length cannot be negative, therefore
) ‘ 13} x =0.33 does not apply o A-1BC.
(ii} State, with a reason, which of these
solutions does not apply 1o triangle 4BC. (d} In A4BC. when x=19.17
_ ] AB=9.17,
{d) Given that =25, calculste BC, [3] AC=2(9.17)=5=1334

using cosine rule,
BC = J(9.17 +(13.34)° — 2(9.1 7X13.34) cos25°
=/B4.089+ 177.956 - 221.733

Thinking Process

(@) # Apply, areaof A= tabsinC

(c) () Solve by quadratic formula. f—
(i} Analyse which value of x is not suitable for =vd0.312
the sides of the tiangle. Give a reason =6.349

(d) To find BC £ apply cosine nuls on AABC. =26.35em (3sf) Ans.
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(a)
A

(b)

()

...................................................... B

The diagram shows a verlical wind turbine with
blades 30 m long.

The blades are stationary with the point A
being the maximum distance possible from the
Horizontal ground .
The point B is such that the angle of elevation
of A from B is 34° and the angle of clevation
of the centre of the blades, C, from B is 25%
Calculate the distance 45. 3]

A different wind turbine, shown in the diagram

on the next page, has the centre of its blades,

F, 75m from the base of the turbine, D.

Point E is on sloping ground, 180 m from F and

130 m from D.

Calculate the angle of depression of E from F.
4

P is the point on a blade which is furthest
from the centre of the blades.
Each blade is 30 m long.

(i} Calculate the distance travelled by P as the

blade completes one revolution. in
(i) The blade compietes 15 revolutions per

minute.

Calculate the speed of P, giving your

answer in kilometres per hour. (73]

(iii) A point Q lies on the straight line between P
and the centre of the blades.
O travels 90 m as the blade completes one
revolution,

Calculate _PQ. 2]

Taplc 14 Trigonomery © Page 17

Thinking Process

{a) To find AB # apply sine rule on AABC .

{b) To find the angle of depression & apply cosine rule
fo find ZDFE.

(c) (i} Note that distance travelled by Pis the circum-

ference of a clrcle.

(i) To find the speed # find the distance

travelied by P in 15 revolutians.

(i 90m Is the circumference of the circle
made by Q. Therefore, find the radius
of the circle and subtract it from 30 m
to find PQ.

Solution
{a)

£ ACB =125 +90°
=115°
ZABC=34°=-25°=%°

(ext. £ of a A =sum
of 2 int. opp £5.)

using sine rule on A ABC,

_dB  __ AC
sin ACB  sinABC
AB 30

sinl15°  sin%°
=  AB=-3%_xsinll5°
sin9°
=173.8=174 m (3s) Ans.

(b) Using cosine rule.

(15)° + (180)* - (130)°

cosDFE = 7(75)(180)

DFE=38519
anple of depression of E from F
=90°-38.519°
=515 Ans.
(c} () Afer one revolution. distance travelled by P is
the circumference of a circle of radius 30 m.
-, distance travelled by P
= 211'(30) ,"30
=188.495 = 188 m. Ans.
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(i) Distance travelled in 15 revolutions
=188.495x15
=2827.425 m.
speed of P = 2827.425 m/min
& 60
= 2827425« To0o
=169.6 = 170 km/h.
(i} Distance travelled by O=2zxr
= 80 =27r
_90 _
r=5-= 14.32

radius of circle 0=14.32 m

length of £O=30-14,32
=15.68=157m Ans.

Solution
@ () cos27°= £‘32
AD =3 cos27°
=267m Ans.

N A0k
Ans. (i} sindl )

=457Tm Auns.
(b) Areaof APOR = %(3}(5)sin POR
= 6=Lsinrdr :
sin POR = :

s

P R

L

25 {N2016 P2 O4) - = P@R =53.1" or 180°-53.1°
(a) c POR=53.1° or 1269° Ans,
A 26 w2016 12 o9
y North
65
) )
110
70
2R [
D
C
S ABCD is o level playing field,
A 27 . AB=65m, BC=70m and CA = 110 m,

In the framework ABCD, BD=3m.

BDA =27, BCD=41°. DAC and Di are right

angles,
(i) Find 4D.
(i) Find CD.

(b}
The area of triangle POR=6m"

Find the two possible values of POR.

In triangle POR, PO =3 m and QR=5m,

CDA=70°, DAC = 58° and C is due South of 8

(®) Calculate the bearing of 4 from C, [4]
{b) Calculate AD. [3]
(c) There are two vertical trees, AX and C¥ each of

(2] height 17 m, one at each end of the path AC
3] (1) Calculate the angle of elevation of ¥ from &,
[2]

() A bird flies in a straight line from X to ¥,

[3] It 1akes 24 seconds. Calculate the average

Thinking Process
adj.
@ () # Aoply, coso 2.

+ [»} N
{i} # Apply, sunﬂ:h_yE’%

{b) # Apply, Areaof AABC = %absinc

speed of the bird,
Give your answer in kilomeires per hour,

(31

Thinking Process

{a) To find the bearing # use cosine rule 1o find
angle ACB.

(b) # Apply sine rule to find AD.
{c) () Draw a right triangle with base BC=70m and

=17m. = PeD.
height CY=17m. Use tang base
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(i Apply, speed:gi.‘-:"z:"—ece. Also note that X

and Y are verlically above A and c
respectively. Thersfore distance Xy =AC.
Solution
(@) In AABC. using cosine rule,
(70)° + (110)* —(65)°
270)(110)
_ 13775 A
15400
=0.8295
= ACB=33.953
= 34°
bearing of A
from C
=360°-34°
=326° Ans.

cusAE‘B:

(0) ln A4CD,
ACD =180°-70° - 58°
=52°
using sine rule.
AD __110
sin52° sin70°
1

1
ADS sin 70°

=022m Ans

x 5in52°

¥
17

{¢) () Consider ABCY,

o _I.l
tan C B} =39 . c

. 70
CBY =13.65°
angle of elevation from 8= 13.7% Ans.

i) XY=4C=110m
average speed = |2+? m/s
_ 110 3600

24 1000
=16.5 km/h  Ans,

2 7 (J2017:£2.Q006)

i Q
||

7

R

Triangle POR has a right angle at P, angle
PRO = 38° and RQ =12 cm.

(a) Calculatc PQ. 121

12

(b) £ is a point such that angle PRS is a right angle
and 0S5 = 10 cm.
Calculate the two possible values of angle OSR.
4

Thinking Process

_ opposite side
(a) apply sind hypotenuse

{b) Apply Sine Ruie. Note that sing =sin(180-0} .
Solution

. a0a. PO
(n) sin38 T

PO =125in38°=7.39 em Ans.

(b} In AQSR. P
QRS =90° - 38° iy
= 52:1 12 ’I’ \‘
. : lll() ]
using sine rule. ;
" g A \
sin@SR _ sin52° L5 i /‘ XN
12 10 R s s
- i °
sinQSR= 12x sin 52
10
sin QSR = 0.9456
— QSR=710° or QSR=180°-710°
= }09°
OQSR=71.0° or 109° Ans.
ITT"“’ that, sind =sin(180-6)|
28 g2 r208
D C
ABCDE is the cross-section of a building.
All the lengths are given in melres.
(n) Calculate DC. 34
(k) Calculate angle EAB. [31
(¢} Calculme the area of the cross-section. [4]
(d) A model of the building is made using the scale

i 50,
What is the area of the cross-section of the model?
Give your answer in square cenlimetres. 12]
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Thinking Process

(a)

(b}
(c)

(d)

Draw a line parallel to DC at point 8. Use the
triangle formed to find DG,

a?+p?-?
2ab

Area of the cross-section = area of triangle ABE
+ area of trapezium BCDE.

To find the area in cm? # express the given
scale in terms of area, then calculate the actual
area in terms of cm? according to given scale.

Apply cosine rule: cosC =

Solution
A
9
11

Efeees 5.1

2 sl e

H 1 S NB

4 4

§]

D (&

(a) [In AEBH, using pythagoras theorem,

(k)

(c)

HB= 151 - 2)
=22401=14.97

DC=1497cm Ans.

Using cosine rule,

9 +11P-|5. P
20911}

_=26.01

= —

198
EAB=975° Ans,

cosEAB =

Area of AABE:%(AB)(AE)sin E3B

=%(I 1)(9)sin97.548°
=49.07 cm?
Area of trapezium BCDE = -;-(14.97)(4 +6)

=74.85 em’
Area of the cross-section
=arca of A ABE + arca of trapezium BCDE.
= 49.07 + 74.85

=123.92=124 cm* Ans.

(d) l: 50

= lem: 50cm
50

= lcem : —m
100

= lem® : (0.5°% m?
= lem® ; 0.2510°

0.25 m* represents | cm?

124 m* represents 2112 124 = 496 cm?
0.25

area of cross-section of the model
=496 cm®  Ans.

29 iz r2 011y

A vertical mast, XY, is pasitioned on horizental ground.
The mast is supporied by four cables attached (o the
mast &t P and to the ground at points 4, 8, C and D,
Y is the centre of the square ABCD.,

PI'=750m. :
(2) Giventhat 48=3.65 m, show that A} =2.58 m
correct to 3 significant figures, [3]
(b) Calculate the length of one of the cables used
to support the mast. [2]
(c) Calculate 4P8. 13]

(d) The angle of elevation of X from A is 77.0°
{i) Calculate the height, XY of the mast 12]

(i) Calculate the angle of elevation of ' from
the midpoint of’ 483. 12]

Thinking Process

(2} # Apply Pythagoras theorem to friangle ABC.
{b) # Apply Pythagoras theorem to iriangle PAY.,
(c) & Apply cosine rule.
(d} () Identity the right-angled trangle XAY. Apply
trigonometric ratia to find XY,
{i) Draw a line from Y to the midpoint of AB and
calculate its length. Use trigonometric ratio to
find the angle of elevation.
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Solution
(8 In A4BC, using pythagoras theorem,
AC* = 4B + BC* ¢
= AC? =(3.65)° +(3.65F
= AC? =26.645 '
= AC=35.16

1
AY ==(AC
2( )

= -I—(S.lﬁ) =258 Shown.

2
(b) Tn APAY. using pythagoras theorem,
PR = PP+ AY?
=(7.50)° +(2.58)*"
=62.906
= PAd=793
length of one cable PA=7.93m. Ans.
{€) In AAPB. using cosirfe rule,
ABE = AP + BP* = 2(APYBP)cos APB
3.657 =7.93 +7.93* - A7.9347.93)cos APB
13.323=125.77 - 125.77 cos AP

—112.447 =—125.77cos APB
112.447
125.77

{d) (0 In ALY,

APB=26.6" Ans.
nX

cos APB=

tan.¥ AY = f}-
AY
tan77° = cid ]
2.58
XY =258x1an 77"
=f{1L17"
a i
=11.2m --Ans. 77.ﬁ z
A
(i) From figure, Let Q be the midpoint of A8,

in AAQY. AQ= %Aé ;

]X

- %(3.615) =1825m

since ABCD isa sqﬁare.
YO=AQ=1825m.
now, consider AATQ,
~, At
tan -'\’ Y =
&) Yo
=, 1117 .
tan A QY = ——
X =Tes ;
= XOY=80.7°
- angle of clevation of X' from &
=80.7° Ans.

30 wormr207

North

37

A yacht sails the triangular route shown.
The bearing of B from A is 1357

BC =37 km. AC =28 km and ABC =42°.
{(2) Show that CAB =622, correct to 1 decimal

place. 3]
(b) Find the bearing of A4 from C. [2]
{c) The yacht sails from 4 10 B to Cto A

Calculate the total length of the route. 4

Thinking Process

{a) & Apply sine rule to find £CAB .
{b) To find the bearing & draw norh at C.

(c) To find the total length of the route F lind £ACB.

Then use sine rule to find AB.
Solution
(8 InAABC, using sine rule,
sinC.’:LB_: sin42°

3.7 28
-~ H 29
o AL L
23

=% §in C;IB=0.8842
CAB=62.15°=62.2° Shown.

(b} North
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X°+135°=180° (ssona straight line)
x?=180°-135°= 45°
wo=62,2°- y°
=62.2°-45°=17.2°

< Bearing of A from C=017.2° (alt Z5) Ans.

(©) ACB=180°-42°-62.2° (. sumofaa)
=75.8°
Using Sine rule,
A8 AC
sinACB  sin ABC
AB 23
$in75.8°  sind2®
AB=—28_ in75.8° = 4.06 km
sin42°
* length of the route = 4.06+ 3.7 + 2.8

=10.56=10.6 km Ans.
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(N2008 P1.Q18)

The diagram shows the positions of 8 harbour, , and
a lighthouse, L.

A boat is anchored ot B where LHE =108°.

North
L B
(a) Given that the bearing of 8 from # is 1259, find
the bearing of
@ L from A, m
(i) H from B. [l

(b) At 730am. the boat set sail in a straight line from
B to H st an average speed of 25kmvh. Given that
BH = 70km, find the time at which the boat reaches
the harbour. 2

Thinking Process
(a} (§) Draw north atB and find the required bearing.

distance

{b) Racali the formula: speed=
time

Solution
@ ()

DBearing of L from # =125°+108°
=233 Ans.

(i) North

Bearing of H from B =180°+125°
=305" Ans.
. _ distance _ 70 _
(b) Time= __spee T =75 2.8 Irs
=2 h+ (0.8 60) min = 2h 48 min.
0730+ 2h 48 min=0978 =108

.. the boat reaches harbour at 10.18 a.m.  Ans.

(N2012/P1: (8}

A ship travelled from P fo Q.
it unloaded its cargo at @ and then returned to P
The bearing of @ from P is 075°
(a) Find the bearing of £ from Q. [
(b) The ship left P at 21 40 and returned to P at
05 33 the following day.
Find the length of time, in hours and minutcs,
between leaving P and returning to P, {11

Thinking Process

{a) With given information, draw a line PQ. To find the
bearing & draw north at Q

{b) To find the length of time # first subtract 2140 from
2400, then add 5 hours 33 minutes to it

Solution

(a) Bearing of 7 from Q
=[80"+ 757
=255" Ans.

by 2400 i
=21 40
02 20

the ship took 2 hours 20 minutes untill midnight

02 20+0533=0753
Length of time is 7 hours 53 minutes.  Ans.

N
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3 vairio

The scale drawing shows three

towns, A4, B and C. North
The scale of the drawing is A
Icm to 25 km.
{a) Measure the bearing of A4
from C, (n
(b) Find the bearing of C from A. A

(1]
(c) Find the actual distance, in
kilometres, from B to C. [i]

Thinking Process

(a) # Use a prolractor to measure the bearing.
(b) # Draw a north-line from A.

{c} # Measure BC and multiply by 25.

Solution i
(a) DBearing of 4 from C A
=057° Ans,

(b) Bearing of C ftom 4

=180°+57°=237° Ans, .
D>

(£) BC=95cm I
givenscale: | cm=25km
BC=95x25
=237.5km  Ans. 37
(&
9.5 cm



Q' Mathematics (Topical)

Topic 15 Bearings © Page 3

4 wwi13r2010 0

(a)

North

B
Two boats sail from A. One boat sails te 8, and
the other boat sails to C.
AB=8km, AC =6km and BAC =115°,
(i) Calculate the distance, BC, between the

boats. 4]
{ii) The bearing of B from 4 is 200
Find the bearing of 4 from C. [2]

Thinking Process

{a) (i} & Apply cosine rule.
(i) To find the bearing & draw north at C.

Solution

(8) (i) Using cosine rule,

BC? =(8)* +(6)* — 2(8)(6)cos 115°
=64+ 36— {—40.5714)
=64+36+40.5714
=140.5714
BC =11.856=11.9 km (3sf) Ans.

(i) ZLa=200°-115° N
=85°
.. Bearing of 4
from C
= 180° +85°
=265° Ans.

(12016 PLQIT)

In the diagram, the bearing of B from A is 170%
The bearing of A from C is 060"
The bearing of € {rom 8 is x".

North

Given that iriangle ABC is isosceles, find the three
possible values of x. 13}

Thinking Process

Triangle ABC Is Isosceles when AB = AC, or
CA = CB or BC = BA. Consider each case separately
lo find three possible values of x.

Solution

Option 1:  A4BC is isosceles with AB = AC
LACB= 2 ABC

from figure, ZCAB =6(°+10°=70°

£ape =187 _ 550 (base £ ofisosceles A)
x =360°—(55°+10°%)

=360° - 65°
=295° Ans.

Option 2:  A4BC is isosceles with CA=C8
ZLCBA=£CAB=70°
x=360°—(70°+10°)

=360° - 80°
=280 Ans.
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Option 3:  AABC is isosceles with BA = BC
LBAC = L BCA =7
LABC+70°+70° = 180° (< sumofa A)
ZLABC +140° = 180°
L ABC = 4(°
X =360°—(40°+107)
=360° - 50°
=310° Ans,

6 {J2017.P1 (}5)

The dingram shows the position of two villages A
and 5.

North
4
4
B
(=) Measure the bearing of B from A. )]
(b} The bearing of village C from 4 is 265°.
Work out the bearing of 4 from C. [

Thinking Process

{a) # Measurg the angle by using protracior.
(b} # Draw North at € and use norh lines as
parallel fines to find the required bearing.

Solution
North

95"
138°

265°

{2} Bearingof 8 from 4=138" Ans.

{b) Bearing of C from A =265°
360° - 265°=95" (s around pt. A}

Bearing of 4 from C
=180°-95° (int. Zs between || lines)
=85 Ans,
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Topic 16

| Probability

x — e s e n——

1 (F2007 #2035 b}

{b) Emmachoseoneword, atrandom, from the 25 words.
Find the probability that this word had

(i) 5 or 6 letters,
(i} fewer than 9 letters.

(1
(1
Peter chose onc word, at random, from the 25 words.
I4e then chose a second word, at random, from the
remaining words.

Expressing each answer as a fraction in its lowest
terms, find the probability that

(i) both words had 6 leters, 1]

(i) one word had 2 letters and the other had 4
letters. [2]

©

Thinking Process

(b) (B P(AorB)=P(A)+P(B).
{i} Note thal number of letters in all the words are
tess than 9.
(c) Note that Peter choses second word from the
remaining words, ie. from 24 words.

Solution
(b) () PS5 letiers) = 25—5 = %
P(6 letters) = %
. P(5 or 6 letters} = %+2i5-= :?—5 Ans

{ii) Number of letters in ali the 25 words is
fewer (or less) than 9.

. P(fewerthan9)=1 Ans

(c) () P(both words had 6 letters) =(%) % (2_34.)

2 1%
=36 Ans
{ii)
P(one word had 2 letters and the other had 4 letters)
= (P(2 tetters) x P(4 letters)) + (P(4 letters)x P(2 letters))

)R- o

AL
30

2

(N2maT Pl Q21)

A bag contains 1 red, 1 blue and 3 green balls.
Two bals are taken from the bag, at random, without
replacement.

The tree diagram that represents these cvens is drawn
below.

First ball Sccond ball
1
) green
h blue
green
% h red
3
) 3 green
5 blue
1 red
4
1 K]
G 4 green
red
1 blue
)

[!]
(b} Expressing each answer in its simplest form,
calculate the probability that

{n) Write down the value of /1.

(iy both balls are green, 111
(ii) both balls are blue, %]
(iii} neither ball is green. |

Thinking Process

{a) # Note that the balls are not being replaced.
{b) (i) F Use tree diagram.
{ii) You cannot take out 2 biue balls as there is
only one blue ball in the bag.
(i) # Consider all possible combinations of blue

& red.
Solution
(8) h=% Ans
j = 3 lepd
(b) () P(both balls are green) =% 5 = 5 Ans

(i} P(both ballsare blue)=0 Ans

I Note that . there is only one blue ball_l

(if) P(neither ball is green) = [ P(blue) x P(red)]
+[ Pired)x P(blue))
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(b} Tina has two fair, normal 6-sided dice. One is red
and the other is blue.
She throws both of them once.
You may find it helpful to draw a possibility
diagram to answer the following questions.

Find, as a fraction in its lowest terms, the
probability that

(i) the red die shows a 2 and the blue die does
not show a 2, m
(ii) the sum of the two numbers shown is equal
1o 5, 1
(iii) one die shows a 3 and the other shows an
even number. {2]

Thinking Process

(b} Draw a possibility diagram.
{i # Count the number of dots that satisty the
given condition.
(i) # Count the number of dots in which the two
numbers add up to 5.
(il} # Count the number of dots in which one die
shows 3 and the other an even number.

Solution with B
®

61 . ] * ® . [ ]
ir e e L ® ] L
T Ol » @ .06 =8 @

Blue die
3T ® e o o o @
2+ & 8 8.0 o8uie
1T i i =@ a0 i® s @ @
I : ) l : :

1 2 3 4 5 6
Red die

(i)  P(2 on red and blue without 2} = 3% Ans,

4

@ Plsom s 5)=316-—-;- Ans.
G i e Eha @ LHSt] @ (=" g k1N g o_—}
S+ o ° (] - ® .

st (@) e e s e
3---@-....

27 s

Blue die

1 Y 3 3

1 Red die
(iii) P(3 on one and even on other) = 3%
=% Ans,
61 (] [} @ ® L) [
5+ . ) [ » (] [
414 [ ] ® @ L] o []
Blite die
i SOIONNORNO

| 2 SFERAES 6
Red dic

(N2008:P1 (8]

A bag contains red, green and yellow pegs.
A peg is taken at random from the bag

The probability that it is red is 0.35 and the probability
that it is green is 0.4.

(a) Find the probability that it is
(i) yellow, )
(ii) not red. (1]
(b) Originally there were 16 green pegs in the bags,
Find the total number of pegs. n

Thinking Process

{a) (i) # Subtract the sum of two given probabiliies
from 1.
(i) Subtract the probability of red from 1.
(b} Note that 16 green pegs represent a probability of
0.4,

Solution

(@) () Plyellow)=1-(0.35+04)
=1-0.75=0.25

(i) P(notred)=1~0.35=0.65 Ans.

Ans.
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(b) P(green peg) =04
- Do of'gn:er_l PEgs _ g4
total ne. of pegs
16 0
total no. of pegs ~ 0
total no. of pegs = %%- =40 Ans.

(N2OGG- 1121}

In & group of 8 students there are 5 boys and 3 girls.
Two students ar¢ chosen at random,

The tree diagram shows the possible outcomes and their
probabilitics.

First student Second student
4 Bo
= Y
Bo
5 y >
8 & Girl
% Boy
Girl
Girl
(a) Completc the tree dingram. m

(b) Expressing each answer as a fraction in its lowest
terms, find the probability that
(i) two boys are chosen, |1}

(ii) at least onc boy is chosen. 2}

0 w2000 01 016)

Thinking Process
(b} (i) P(boy) x P(bay).
{iy 1 — P(Two gils are chosen).

Solution

(8) First student Second student
4 Bo
7 Y
5 Boy S
g 5 Ginl
% Boy
Girl
Gid

(b (i) P(two bays are chosen) = P(boy) x P(boy}

(i)  Pat least one boy is chosen)
=1-(P(Girl) x P(Girl))

=1-[3.2
=1 (BXT)
- |l
. 28
25
=33 Ans.

A hag contains 6 red counters and 4 blue counters.

Two counters are laken from the bag at random, without

replacement.

{a) Complete the tree diagram below that represents
these cvents.

First counter Second counter

F5h red
9
red
.......... bluc
red

blue

blue
(11
(b) Expressing your answer as a fraction in its simplest
form, calculate the probability that both counters
are the same colour. 12]

Thinking Process

(a} To complete the tree diagram & consider the
number of counters, blue and red at each stage
of the selection.

{b) Aboth counters are red) + Aboth counlers are
blue).

Solution

(8)  First counter Second counter

15 red
9
6 red
10 4
. bluc

red

blue

biue
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{b}  P(both counters are of same colour)
= P(RR}+ P(BB)

(6 5)[4 3]
S| —x= 4| —x=
109/ (10 9
A
15

2
===

Ans.

] —

7 (N2010 P Q1Y)

A bag contains 7 balls, 6 of which are green and |
is red.

Two balls are taken from the bag, at random,
without replacement.

The tree diagram that represents these events js

drawn below.
First ball Second ball
.
6 Ereen
7
% red
P Breen
1
7 red
q9 red
() Find the values of p and q. i1

{b) Expressing cach answer as a fraction in its
simplest form, find the probability that

(i) both balls ore green, )]
(ii) the two balls have different colours. [1]

Thinking Process

{a} To find p and g # consider the number of balls
al each stage of the selection,
{b} () Find Plgreen} x Plgreen)
(i) Find P(1st s green, 2nd is red) + P{1st s red,
2nd is green).

Solution
(a) p=%=l. g=0 Ans.

() ()  P(both balls are green) =

(i) P(both balls have different colours)
= P(GR) + P(RG)

8 i ol by

A bag contains 12 dises.

There are 8 blue and 4 red dises.

A disc is picked out at random and not replaced.

A sccond disc is then picked out at random and not
replaced.

The tree diagram below shows the possible outcomes
and one of their probabilitics.

First disc Second disc
Blue
Red
Bluc
Red

3
] Red
(i) Complete the tree dingram, [2]

(i) Expressing each of Your answers as a fraction in
its lowest terms, calculate the prabability that
(2) both discs are red, [1]
{b) at least one disc is blug, 2]
{iii) A third disc is picked out at random.
Calculate the probability that ail three discs are
red, L1

Thinking Process

() To complete the tree diagram # consider the
number of discs at each stage of selection,
(i) (a) Find P(red) x Pred),
(b) Use Probability = 1 - P(red) x F{red),
(i} Find P(red) x Ared) x P(red).

Solution
(i)

First disc Second disc

Blue
Red
Blue
Red
- . . 4 3
(i) (a) P(both discs are red) = R
I
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(b) P(at least one disc is blue) = 1- ﬁ

—
(=1

=|—-l- Ans.
e P, . ._—4_ ixi
(iii} P(all 3 discs are red) = TXT1*10
=L5 Ans.

9 wirr20

B||A||N|A|N|A

‘The letters spelling the word BANANA are writien on
six tiles.
(8) Find the probability that a tile chosen at
random has the letter N on it.
Give your answer as a fraction in its simplest
form, m
{(b) The six tiles are placed in a bag.
Three tiles are chosen at random without
replacement.
The first is placed in Position 1, the second in
Position 2 and the third in Position 3.

——

Position 1 Pasition 2 Position 3
(i) Find the probability that the three tiles
spell BAN,
Give your answer as & fraction in its
simplest form. [2]
(i) The tiles are now replaced and the process is
repeated.

Find the probability that the three tiles spell
either ANN ar ANA.

Give your answer as a fraction in its
simplest form. i2]

Thinking Process

{a) To find the probability # count the number of files
that contain the letter N.

) B P(B)xP(A)xP(N)
() P(A)xPIN)x P(N)+ P(A) x P(N) < P{A)

Solution

(2} P(iile chosen has the letter N) = Ans.

o |t

1
3
(b} (i) P(the three tifes spell BAN)

= P(B)x P(A)x P(N)

10 202 10200

(i) P(the three tiles spell ANN or ANA)
= (P(AYx POV P(NY )
+{ P PONY P(AY)

(3 2 l) (3 2 2}
—_—X =X = [t =K =X
6 5 4 6 5 4

In class A there are 10 boys and 15 pitls.
In class B there are 20 boys and 10 girls,
One student is picked from cach class at random.

{(2) Complete the trec diagram to show the
probabilitics of the possible outcomes.

Class A Class B
Buoy
Boy
Gurl
Boy
Girl
Garl

(21

(b) Find the probability that one student is a boy
and one is a girl.
Express your answer gs a fraction in its lowest
terms. 2]

Thinking Process

{a) & Conslder the number of boys and girls at
pach stage of the selection.

(b) Plone boy and one gil) = P(boy, gin) + P(gir, boy).
Solution

(n)
Class A Class B

%% Boy

Bay
:13% Girl
%% Boy

Girl
0 Girl
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11 wz0r2 04 o)

(t)  P(one boy and one girl)
= P(boy x girl) + P(girl x boy)}

_{10, 10}, (15 20
‘(25"30)* 25"30)
2.2

573

-8

T Ans,

2 3 4

Card A Card B Card C

Three cards, A, B and C are marked with the
numbers 2, 3 and 4 respectively.

One card is chosen, at random.

A second card is then chosen, at random, from the
remaining two cards.

The sum of the numbers on the two chosen cards is
calculated.

{a} What is the probability that the sum is 37 [n

{t) Complete the table to show all the possible
outcomes.
You may not need all the columns. [1]

Firstcard | A

F Sccondcard B

Sum: || 5

() What is the probability that the sum is 77 [

Thinking Process

(a) # No such probability,
{¢) Tofind the required probabllity # count the number
of outcomes from the table that give a sum of 7,

Solution
(@ Pisumis3)=0 Ans.

®) | Fistead |A|A|B|B]C
Secondeard [ By C|A|C|A (B
Sum 1535|6576

(€ P{sumis7)=

=)

-1
= 3 Ans,

12 w2013 r2010)

{(2) A bag contains red and blue pegs.
Altogether there are 25 pegs of which n are red.
Rashid picks two peps without replacement.
The tree diagram shows the possible outcomes
and their probabilities.

First peg Second pep

red

red

blue

red

blue

blue
(i) Complete the tree diagram. [2]
{ii) (a} Writc an expression, as a single fraction
in ierms of a, for the probability that
Rashid picks a red peg then 2 blue peg
in that order, [
{b} The probability that Rashid picks a
red peg then a blue peg in that order
is l
P
Given that the number of red pegs. n,

satisfies the equation 1 = 2557 +150 = 0,

find p. 12]
(iii) Solve #* - 251 +150 =0, 1o find the possible
values of &, [2]

{iv) Given that at the start there are more blue pegs
than red pegs in the bag, find the probability
that Rashid picks two red pegs. [2]
(b) Lach member of & group of children was asked
their favousite colour.
The pic chart represents the results.

(i} The number of children whose Favourite
colour is red is 75.
Find the number of children in the group. [1]
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{ii) Find, in its simplest form, the fraction of
children whose favourite colour is green. [1]

(iti) How many more children answered yellow
than answered biuce? {1

Thinking Process

{(a} () Consider the number of pags at each slage
of the selection. write the probabllities in terms
of n

(i} (a) # Find P{red) x F(blue)
(b) Equate the answer of (li)(a) to 715 and

simplify the resulting equation, Solve it with
the given equalion simultaneously for p.
{li) # Solve by quadratic formula.
(iv) Tofind the probability # use the answer found
in part (iil) to find the number of red pegs.
(b) (i) 75 children are represented by 90°. Find the
number of children represented by 360°.
{i) To find the fraction # divide 30" by 360°.
{ii) & Find the difference between angle for yellow
and angle for blue.

Solution

(@ (@
First peg Second peg

red

red

blue

red

blue

blue
(i) (2) P(red peg then a blue peg)
( n ] (25-:1)
| —|x
25 24

= 25n-n*
600

Ans.

(b) Given that,

P(a red peg then a blue peg) = L
P

25— 1
> S—=—
600 J2
= 251?1—:1'::?0—0
= —(:12--25n)=@
P
= 113—2511:—@ ......... (n
r

given cquation is.
n* =25n+150=0

=t =251==150 :crene(2)
from equations (1) and (2).
~150=-520

p

150p=600 = p=4 Ans.

(iiy #*-25n+150=0
by quadratic formula,

o ~(-25)# J(-25)° - 4(1}150)

2N

251 /625-600
— 2
254425
"I
_25%5

B 7]

2545 25-5
= of =——
2 2
=15 or =10

a=15 or 10 Ans.

(iv) Since there are wore blue pegs than red. thus
from part (iii}, we deduce that,
number of red pegs =10, and
number of biue pegs =15
P(two red pegs) = ﬂx 2-
B w3550
= 2—30 Ans.
(by (i) 90° represents — 75 children
360" represents — %g-x 360 = 300 children
No. of children in the group =300  Ans,

(ii) Fraction of children whose favourite colour

(-]

. 0=
I8 green ==

= i Ans.
12

»
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{iii) 108°-78°=30°
30° represents more children who answered
yellow,

360° represents — 300 children
30° represents — g%g-x 30 =25 children

25 more children answered yellow than
answered blue  Ans.

13 (N2013/11-.Q21)

2 3 3 4 4 4

The numbers 2, 3, 3, 4, 4, 4 are written on six cards,
Two cards are chosen, at random, without replacement,
io form a 2-digit number,

The first card chosen shows the number of Tens.
The second card chosen shows the number of Units,

First card Second card

Tens Units

Expressing each answer in its simplest form, find the
probability that the two cards show

{2} 2 number greater than 20, ]
(b) the number 33, (1
(c) the number 43 or the number 32, {2}

Thinking Process

{a) & Nole that all possible outcomes will show a
number greater than 20.

{b) # Find A(3) x AQ).
{e) AAorB) =4+ AB).

Solution
Tens digit Linit digit
0 2
S

taa

L=l v
L
— [P 1%) L e LA L
Py )
W

[= 3 P¥}
Ln

L )
=%

(@) P(a number greater than 20=1 Aps.

b : or3p=2,1
(b)  P{the number 33) £*3
| \ns
-ﬁ—ﬁ Y1l
o 3.2 2.1
D=lExs VLY
{c}  P(the number 43 or 32) (6x5)+(6x5)
6.2
“3030
o I
307715 Ans,

14 201401 021)

Luis has 3 black pens and 7 red pens in a case.
He takes two pens from the case at random without
replacement.

() Complete the tree diagram to show the possible
oulcomes and their probabilities,

First pen

Second pen

2 black
5 i

black

red

black

red

[t

(b) Find, es a fraction in jis lowest terms, the :
probability that

(i) Luis takes two black pens, [1]

{ii) Luis takes two different coloured pens. [2]

Thinking Process
{a) To complete the tree diagram # consider the
number of pans at each stage of the selection.
{b) () Find P{black) x F(black)
{l) Find P(black, red) + Pred, black).
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Solution
(a)
First pen Second pen
2 black
9
3 black
10
A
black
Z
10 red

red

i q - - _-3 -2..
(k) (@) P{wo black pens} = i Ox 5
=1
T Ans.

(i) P(iwo different coloured pens)
= P(black. red) + P(red, black)

L A LI )
‘(10“9)+(10"9

7 W7

= —

T30 30

n

G-
>

ns.

15 panivr200

(i) Complete this possibility diagram to show
all the outcomes.

,3;4]-5['65:]—!

2
Bl s [el7 )8}

-.:chu.._u.umF+

i

(i) Find the probability that the sum of the

numbers is
(a) odd, (1}
(b} less than 8. 11

A bag contains six identical balls numbcered
2,3, 4,5 6and 7,
{a) A ball is taken from the bag at random.
Find, as a fraction in its lowest terms, the
probability that the number on the bail is

(iy a multiple of 3, M
(ii) prime. 0]

(b) All six balls arc replaced in the bag.

Two balis are taken from the bag, one nfier the

other, without replacement.
The numbers on the two balls are added
together.

Thinking Process

(a () Tofindthe probability # count the balls num-
bered with multiples of 3.
(i} To find the probability # count the balls
numbered with prime numbers.
(b} {i} To complete the diagram # add the row
heading with the column heading for each box.
# (a)} To find the probability # count the odd
numbers in the diagram.
{t) To find the probability & count the
numbers In the possibility diagram that
give a sum of less than 8.

Solution

(3 () Multiples ot 3 arc: 3.6

71 Ans.
3

(i) Prime numbers are: 2.3.5.7

P(muliple of 3) =

[~ R R ]

P(prime number} = % = % Ans.

(b) (1 - AR
203 |41516]|7)
SU s |6 |7 |8 |09
30 5 [ 7 18 | Y [0
406 7l 9wt
SERERER I RE
6ls8lo|winl |13
I‘_____. ¥
|79 jrejnjiz|ns

13543
ii Ptsum is odd) = — == Ans.
(i) (@) Plsum is odd) 05 ns
8 4
Plless than8) = —=— A
{b) P{less than B) LT ns
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16 wao1a01.021)

A bag contains 5 balls, 2 of which are blue and 3
are red.

One ball is taken, at random, from the bag,

If it is red it is put back into the bag.

If it is blue it is not put back into the bag.

A second ball is taken, at random, from the bag.
Part of the tree diagram that represents these
outcomes is drawn below,

First ball Second ball
% blue
2 blue %
5
red
3
5
red
() Complete the tree dingram, 1))

(b} Expressing cach answer as a fraction in its
simplest form, find the probability that

(i) both balls taken are blue, n
{ii) the second ball taken is blue, [2]

Thinking Process

{a) Ta complete the tree diagram # consider the
number of red and blue balls at each stage of the

selection.
{b) (i) Find P(blue) x Plblue},
(#) Find F{blus, blue) + Plred, blue)

Solution

(n) Fitst ball Second ball
% blue
2 blue %
5
red
3
T 2
] 5 _blue
red
3 red
5
(b) (i} P(both balls are blue) = % x%
= '2% = % Ans,

{ii) P(second ball is blue) = P(BBY+ P(RE)

(i (3-3)

=t 6
AT
---ll Ans

spinner X' spinner ¥

In a game, when it is Mary's turn, she spins cach
of these fair spinners once.

Mary's score for the tumn is worked out using the
formula xm+ yn, where x is the number on spinner
A and y is the number on spinner ¥,

The possibility space dingram shows Mary's
possible scores,

X (number on spinner 1)

5 7 1] P

-4 37 | 47 67 | 97

~1 28 38 58 88

3 t6 26 46 76

) (number on spinner 1)

4 13 23 43 73

() Find the probability that Mary's score is less
than 15, [1]
(b) Caleulate the probability that on two consecu-
live tumns, Mary scores less than 40 on one
and more than 75 on the other. 3]
() Thedingram shows 7 on spinner Xand—1 on spinner
¥
Using the formula, the score for this tum s
Tm - n = 38.

(i} Using the table, find 7m + 3n. n
(ii) Hence find m and n. 2]
(d) Find p. 2]

Thinking Process

(a) & Count the no. of scores thal are less than 15.

{b} Find Rless than 40 in 1st turn, more than 75 in
2nd wm) + Pimore than 75 in 1st turn, less than
40 in 2nd turm).

(c) () From the table, find the score thal corre-

sponds to 7 on spinner X and 2 on spinner
Y.
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(i) Solve the two equations found in (c} and
{cHi} stmullanecusly for m and n.
{d) Using the table and the given formula, form an
equation in tesms of p, m and n. Solve the
equation for p.

Solution

(a) P(score lesslhanl5)=ll6 Ans.,

{b) P(score <40 on one and =75 on the other turn)
=[P(<40 in st turn) x P(> 75 in 2nd turn)]
+[P(>75 in Ist turn) P(< 40 in 2nd tum)]

(7. 3V (3L
'(16 l6)+(lﬁx16)

20, 28 2

56 7756 128

{c) (i) Tm+3In=26 Ans

(i) Tm-—n=38 = n=Tn—38 «rereiees ")
T 4+31=20 cceiereer (2)
substitute (1) inte (2).
Tm+3Tm-38)=26
T+ 2lm=114=26

28m =140
m=35
substituie m = 5§ into (1)
n=T(5)-38=-3

m=5 n=-3 Ans

(d) Usiog p and —4 from the table. the given
formula becomes,
pm=4n=91
substitute values of m and .
p5)-4(-3)=97
5p+12=97
5p=85
p=17 Ans

18 205 r1.09

A bag contains red counters, blue counters and yellow
counters.
There are 60 counters in the bag.

The probability that a counter taken at random from the
bag is red is %

The probability that a counter taken at random from the
bag is blue is I_SZ

How many yellow counters are in the bag? 2]

Thinking Process

To find the number of yellow counters # find the total
number of red and blue counters.

1 9 (12015 P2 Q1 @l

Solution

Number of red counters in the bag =-52—x 60 =24

Mumber of blue counters in the bag = 'I% x 60 =25

number of yellow counters = 60— (24 +25)
=1 Ans.

(a) Some people were asked which continent they visited
on their last holiday.
The results are shown in the table below,

Continent Number of peaple
North America (NA) 7
Europe (E) 15
Asia (A) 8

(i) Find the probability that one of these
people, chosen at random. visited North
America. (n

(ii) Find the probability that one of these
people, chosen at random, did not go to
Asin. Give your answer as a [rection in its
lowest terms. L

{iiiy Two of thesc people are chosen at random.
The tree diagram opposite shows the possible
outcomes and some of their probabilities.
(n) Compleic the tree diagram, 21
(b) What is the probability that the two

people went to the same continent? 2]

Second I'erson

First Person
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Thinking Process
(a) (i) To #ind the probabllity # add the number
of people who did not go to Asfa.
(i) (a) To complete the tree diagram # consider

the number of people at each stage of the
selection.

{b} Find ANA, NA} + P(E, E) + P(A, A)
Solution
(8) (i} P(one aof the people chosen visited NA)

7
=3 Ans.
{ii) P(one of the people chosen did not £o to Asia)
2.1
=315 AN
(i) (a)
First Person Second Person
6
20 NA
15
NA g
Z A
30 9 A
= ~NA
15 1
30 £ 2 e
TR
N % A
30 L _NA
et
A 2 g
i
9 A

{b) Pltwo people went 1o the same continent)
= PINA.NA)+ P(E,E)+ P(A. A)

NERE AN MTINTE
‘(30"29)* 30729/ *\30% 29

Sl g 1n 28
15129 435
_ 154

=435 Ans.

20 w2015 11023

A fair 4-sided spinner is numbered 1, 2, 3 and 4.
(8} Anil spins it once.
He gets his score by doubling the number
obtained,
Complete the table 10 show the probabilities of
his scores, :

| Score 2 4 6 | 8

Probability

Il
(b) Billic spins it twice. She gets her score by
adding the numbers obtained.
(i) Complete the possibility diagram,

First spin
+ial2]3]4
NEERE

S‘;;‘i’:d 203 1 a]s]e
3l4|s]e|7
4

(1
(i) Complete the table showing the probabilitics
for some of Billie's scores.

Score >2 >4 =6 =4
[, - 15
Probability T

[
(¢} Find the probability that Billic scores more than
Anil. [2]

Thinking Process

(a) Note that the probability for each outcome is %
{b} (i) Tocomplete the possibility diagram J# add the
row heading with the column heading for each
box.
(i) Use the possibility diagram in (b) (i) to
complete the table.

{c} Find P(Ani 2, Biflie > 2) + P(Anil 4, Biliie > 4)
+ P{Anil 6, Bllie > 6) + P(Anil 8, Billie > 8)

Solution
(a)
Score 2 4 6 8
S I T Y I
Probability 1 1 3 3
(b) (i First spin
v b | el
el 2 | 3 413
Second -
spin (230456
345167
456|778
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(i)
Score >2 >4 >0 >R
R T L | [ |
Probability T 1A T3 0

(¢) P(Billie scores more than Anil)
= P{Anil scores 2. Billie scores > 2}
+ P(Anil scores 4, Billie scores > 4}
+ P(Anil scores 6, Billic scores > 6}
+ P(Anil scores 8. Billie scores > 8)

(i) (et i) i)

15,10, 3

64 64T 6

28 7
=16 Ans.

21 v 0t 020)

A bag coniains 10 counters of which 8 are bluc and 2

are white.

Two counters are taken from the bag at random without

replacement.

(a) Complete the tree dizgram to show the possible
outcomes and their probabilities.

Fitst counter Second counter

7 Blue
9
Bluc

White

Blue

White

White
(1

(b} Find, as a fraction, the probability that
(i) both counters are blue, m
{ii) one counter is blue and the other is while.

g

Thinking Process

{a) To complete the Iree diagram white consider
the number of white and blue counters at each
stage of the selection.

(o) () Find Fblee) x Ablue}.

{il Find A(blue, white) + P(white, blue)

Solution
()

First counter Second counter

7 Blue
9
Blue
2
L White
Blue
White

White

(b) (i) Piboth counters are bluc) = ﬁxa
_56_28 X
“5p=as A™

{ii)  P(one is blue and the other is white)
= P(BHY+ P(IV'B)

(1% 3)*(10 g)

16,16
“90* 90
X216
=50=d5 AnE
22 wanie proiw)

[0 B Ll

Four cards arc marked with the numbers 1. 2, 3 and 4.
QOne card is chosen at random.

A second card is then chosen, at random, ffom the
remaining three cards.

The sum of the numbers on the two chosen cards is

calculated.
(@) Complete the table to show the possible
outcomes.
First card
1 2 3 4

- 1

5

=2 2

]

]

n 3

: (]
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(b} What is the probability that the sum is less

than 27 [E]
(¢) What is the probability that the sum is greater
than 57 n

Thinking Process

(8} To complete the table # add the row heading with
the column heading for each box.

{b} # No such probability.

(c) To find the probabllity # count the numbers in the
table that give a sum of greater than 5.

Solution

(a)
First card
188 |25 | 3 0y
o 1 314 |5
8
2 (2% 3 5 |s
S
@13l als 7
4 5:16 (7

(B) P(sumis lessthan 2)=0 Ans,

4

{€) P(sum is greater than 5) = 3

Ans.

e —

23 wovisr2om b

{b} Amira has three $1 coins and two 20c coins in
her purse.
She picks out coins at random, one afier the
other.
The coins are not replaced.
The tree diagram shows the possible outcomes
and their probabilitics when picking out two

coins.
First coin Second coin
$1
X
3 $1
5
% 20¢
3 $1
4
2
5 20¢c
| l
ry 20c

() Find x. [H]
(i) Find the probability that the total value of
the two coins picked out is 40 cents, ]
(iii) Find the probability that the total value of
the tvo coins picked out is §1.20. 12]
(iv) At a car park, the charge is $1.40.
Amira picks out three coins, one afler the

ather.
Find the probability that the total value of
the three coins is $1.40. 2]

Thinking Process

(b} (i) Tofind x # consider the number of $1 coins
at the second stage of the selection,
(v} Consider all the possible outcomes in which the
three coins picked up add up to $1.40.

Solution

i 22w
(b) (i) rx= 353 Ans.

(i} P(total value is 40c) = 2,11 Ans.
5 4 10

(i) Perotal value is $1.20) = (éx —2-) + (g x é)

54 54

-6.6_3
Tt A

(iv)  P(total value is $1.40)

= P(31, 20c. 20¢) + P(20c. $1, 20¢)
+ P(20c, 20c, §1)

=(§x3xl)+(lxéxi)+(lxlxé)

R ) A Wi b ik
6.6 6_3
w0t te"1g A

24 201701 024

A bag contains i balls,

3 of the balls are white,

Two balls are taken from the bag, at random, without
replacement,

(n) Complete the tree diagram,

First ball

Sceond ball

White

Not white

Not white

2]
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(b) The probability that both balls arc white is %

Show that #° —n—90=0. (2]
{¢) Find the value of n. 2]

Thinking Process

(a) To complele the tree diagram # consider the
number of balls at each stage of the selection,

{b) Find P{whita) x P{while)

(¢} Factorise and solve for n.

Solution
(n)
First ball Sccond ball
2 White
n-1
i Whitc
n
n=3 Not white
n=1
3 White
n=3
n Not white

1 Not white

(b) P(both balls are white) = 1>< —2-
n n-1

Al 6
15 a(n-=-1)
nln=1y=90
n-n-90=0 Shown.

=

{c) n=-n-90=0
= n+9-10n-90=0
= n{n+9-10{n+N=0
= (n+WYn-10)=0

= n+9=0 or n—10=0
n= -9 {reject) n=10
n=10 Ans

2 5 201792 ()3)

Rowena spins two [air spinners, cach numbered 1
10 4.

Her score is the value when the numbers on the
two spinners are multiplied together.

The table shows some of Rowena's possible scores.

x | 2 3 4

| | 2 k!

2 2 4

3

4
(n) Complete the table of possible scores. 21
{b) Find the probability that Rowena's score s less

than 4. I

(¢) Find the probability that Rowena’s score is an
even number.
Give your answer as a fraction in its lowest
terms. [21
() Phoebe says that Rowena's score is more likely
to be a squarc number than a factor of 6.
Is she correct? Show your working. (21

Thinking Process

{a) To complete the table # multiply the row
headings with the column headings.

(b} Count the number of scores from the table that are
less than 4.

{c) Count the number of scores from the table that are
even numbers.

(d) Compare, Plscore is a perlect square) with
Ascors is a factor of 6).

Solution

N e R
R 1 2T
2 2]4)6]s8
3l3lelo|n2
4 | 4| 8|12]16

{by P(scorcis lessthan 4) = 15_6 Ans.
. 12 3
(€) P(score is an even number) = T Ans.

() P(score is a perfect square) = I%
P(score is a {actos of 6) = ‘1?6_
From above probabilities. Rowena's score is mote

likedy to be a factor of 6.

Phoebe is not correct.  Ans.

et

e e
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206 wanizero

Each time an archer fires an arrow, the probability that
she hits the target is 0.7 .
She fires two arrows.

(2) Complete the tree dizgram,

Second arrow

0.7 hit
hit
0.7
miss
hit
miss

i

(b) Find the probability that
(i) she hits the wrget twice, [f]
{ii) she hits the target exnctly once. [1

First arrow

Thinking Process

{b) () Find P(hit) x A(hit)
(i) Find Phit, miss} + P{miss, hii).
Solution
(2)
First atrow Second arrow
0.7 hit
hit
0.7
0.3 miss
0.7 hit
03 _ '
miss
03 miss

(b) () P(she hits the target twice) = 0.7x0.7

=049 Ans.

(i) P(she hits the target once)
= P(hit)x P{miss) + P{miss)= P(hit}
={0.7x0.3) + (0.3x0.7)
=021+021=042 Ans.

27 vavisrro12)

A dice is thrown 400 times.
The results are shown in the table.

Number thrown | 1 | 2 J| 4] 5 6
Frequency 65180 | 70| 75| 50 | 60

{n) Find the relative frequency of throwing the
number 2, |

(b) Imran throws the dice 1000 times.

How many times would you expect the number

2 to be thrown? n

Thinking Process

(a) To find the relative frequency, divide the
frequency of BD by the total number of students.
{b) # Multiply the answer 1o part (a) by 1000,

Solution

80 _1
400°5

(b} Number of times 2 is expected to be thrown

=%x 1000=200 Ans.

(0) Relative frequency = Ans.

28 winriony

000 X
O O Q000

Bag A Bag B
Bag A contains 3 black and 2 white beads.
Bag B contains 2 black and 4 white beads.

A bead is chosen, at random, from Bag A and placed
in Bag B.
A bead is then chosen, at random, from Bag B.

(n) Complete the tree diagram,

Bag A Bag B
-3; black
3 black
5
wlite
2
5 white

2]
(b) Find the probability that a black bead is taken from
Bag B. I12]

Thinking Process

{a) To complete the tree diagram # cansider the
number of black and while beads at each stage
of the selection.

(b) Find P(black, black) + P{white, black)
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Solution
(2)
Bag A Rag B
% black
5
i white
7
2
2
&

'.,7 black
white
2 white
7

() P(black bead from Bag B) = P(8B)+ P(W'B)
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Topic 17 |
; i‘ Transformations [

1 vavoerz 001

@ a3 af) )

(i} FExpress 2A - 3B in terms of x.
{ii) Given that A =B, find the value of x.

2]

(#) Note that T represenis a shear,
{ii) (b) Multiply T with L and then perform enlarge-
ment.

Solution

@ G 2:\—33:2(__(: 3)-3@ _(;]

BI6 3

2x Il 0
-3 9
= [_3 2:‘) Ans.

. I o
(i) De. B .([:0)_(..“3)_ %

2]
(b)
y
3
A 2
Q

I+

i z ' : ' T 1 1 1 v ; ; =

-4 -3 =2 -1 0 1 2 3 4 5 6 7 8 g 1

The dingram shows the triangles P and o.

(i) The enlargement E maps triangle P onto
triangle Q.
For this enlarpement,
{a) write down the scale factor,

f

(b) find the coordinates of the centre of

enlargement. (2]
(ii} The single transformation T is represented by
(1 2)
the matrix 0 1y
Describe T completely. 21
{iii) L is the point ( £, 2).
T maps L onto ( 8§, 2).
() Find the value of 4. 1]
(b) Find the coordinates of ET(L). [2]

Thinking Process
{a) () Perform the required calculation.

a1 (d -b
(i) Apply B del(a)[-c a)

(b} () (a) Divide the length of the image by the

corresponding length of the object.

{b) Join the corresponding points to get the

cenire of enlargement.

(B) (i) (2) Scale factor = -2 Ans.
(b) Centre of enlargement = (1, 2) Ans.

(i) Tis a shear along x-axis with shear
factor 2. The invariant line is v-axis,

i) @ (g ﬂw{g)

K+d4=8§
k=4 Ans,

=

{b) T maps L onto (8. 2)

T{L}=(g)

Performing enlargement E on (8, 2) with cenire
(1, 2) and scale factor -2,

ET(L)=("[§]

< coordinates of ET(L)=(-13, 2) Ans.
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2 w2000 P1O23)
{a)

vk

o)

—9-—8—7-—6—5-4—3—2-!0]

The grid above shows the paints P(1, 2) and

Q(_Tv 4)-
(i) P can be mapped onto 0 by a translation. Write
down its column vector. [

(i} Pcanalsobemappedonto Oby anenlargement,
centre (5, 1). Write down its scale factor.[1]

()
y
glE=
| T
.--2 4
_l 3
£ =5 4 =3 Z -1 0 I 4 5%
' 1
21
Iiq Sl
| A
—'r‘

The diagram shows triangles 4 and 8.

Solution

-8
(@) (i) Column vector of translation =[ 2] Ans.

(i) Scale factor of enlargement =3 Ans,

(b) (i) Adis mapped onto ABby a reflection

along the line y=-3 Ans,
(ii} Centre of rotation is (=1, 1} Ans.

(i) Describe fully the single transformation 4
that maps triangle 4 onto triangle 8. 3 B
1 !
. ‘ L x=-1}—2 "
(i) Triangle A can also be mapped onto ! K
triangle B by & reflection in the line x : kY,
=_} followed by a rotation. ] 4
Write down the centre of this = 3 0\\ - T‘:'L"'-— e
rotation. IR SIS ngel i I
1 r
T il
Thinking Process oo Lol 114 N
(8} () Observe how far the point P has . ~
moved in the x and y directions to be 3 il
translated to Q. g .
() From the given centre, find the ratio of 4 . - reﬂcﬁuon c:fA

image distance to that of object distance.
(b) () & Observe that it is a reflection.
(D Reflect trangle A. Find the centre of
rotation by constructing 2 sets of
perpendicular bisectors.
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3 (f2009'P1.Q20) 4 (N201G P:Q I}

{(8) PORS and P'Q'R'S’ are congruent quadrilaterals.

The diagram shows triangles 4 and A. R is the same point as 5"

y S is the same point as R’
J ' | A single transformation maps P onto 1,
L 4 __I ¢ onte @Y R onto R’ and S onto S,
|l 3 S W AV N Q RS
L 2 —
B T~ A g
b o |. — ._.]. Pl
~ =3 =2 - 0 2 3 4 5 6 1%
. ] SK o
27 i (i) Describe fully this transformation, 31
3 I (i) Write down two facts connecting PQ and
-3 or. n
(2) The trenslation [ 2) maps Ad onto AC. ;b)
A
On the diagram, draw and label AC. 11
(b) The rotation 90° clockwise, centre (2, 0), maps Ad 6
onto AD. 5
On the diagram, draw and label AD. (2}
(¢) Describe fully the single transformation which 4
maps Ad onto .AB. [2] . B
Thinking Process
(a) # Every point of AA moves 3 units lo the lefl and C
2 unils up.
(b) Rolate AA about (2, 0). !
(c) # Idenlify the transformation. A
. 0 2 4 x
Solution ! 3 Siw 6
(@) & (b) The diagram shows triangle 4 and trianglc 8.
¥
. 1 , : - . () A transiation, T, maps triangle 4 onto
] ; ] ! ) | triangle 8.
=T ——4 F : ! State the column vector representing this
P _c Pod translation. 4]
e ’ 4 : ' . ; (ii) The transformation, S, that maps ftriangle A
j 2 i | A onto triangle C is represented by the matrix
s ] //n" z (2 0)
T L U0
I S g :’;‘: N — _ Find the vertices of triangle C, 2]
[ LA 7 | (i) Given that TS(4) =D, find the vertices of
i l t : i \\\f‘ ~Ta triangle D. ]
P ot L NDWN 1’ (iv) Triangle E has vertices (0.0), (2.0) and {0,3).
| : . f i | | It is given that (0,0) - (0,0),
TR BEE VS S5 CEE W (1,0)—= (2,0) and (0,1) - (0.3).

Find the matrix that represents this
(€} A reflection along the line x = 1.  Ans, iransformation, 2]
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Thinking Process

{a) () Recognise that it is a rotation.
(i) Compare PQ and Q'F".

{b) (i) Consider the transiormation of corresponding

vertices of triangle A and triangle B.

{i) Multiply the matrix by each pair of coordinates

of triangle A.

{iy Perform translation on triangle C to find the

verlices of triangle D.
(iv) Find the matrix that maps trangle A
onto triangle £,

Solution

(@
line SR. Ans.

(i) 1. PQis paraliel 10 O'P".

It is a rolation of 180° about the mid-point of

2. Length of PQ is equal to length of O'F"

() (@ Point (1. 0) of A4 is mapped onto point

{3.3)of AR

Translation, T= : - ; = 2 Ans.
k) o 3

o (Y068

vertices of AC are (0. ). (2. 0) and
(0.1) Ans.

(i) TS(A)=D
= T(C}=D

- (@)
(6
00

Note that'in (b) {ii),
teansformation.S
maps Ad onto AC

= S§{H=C

1}
,—.\,..—..\

(iv) Let M be the matrix.
Taking two sets of coordinates.

(G Y

10 O, [sterms dulied :
o is an identity matrix.

. matrix, 1\]:(2 9) Ans.
0 3

2010:01 Q24)

The diagram below shows three triangles, P,
0 and R.
(a) Triangle Tis the image of triangle P
under an enlargement with centre
(5, 2) and scale factor 2,

Draw and label triangle 7 on the
diagram. [2]
Describe fully the single transfor-
mation that maps triangle P onto
triangle Q. 2]
Find the matrix representing the
transformation that maps triangle 0
onto triangle R. nm

()]

©

Thinking Process

(a) Enlarge triangle Paccordinglo given
information.

(b) Teke note that it Is a rolalion.
# find the center of rotation.

{c) Note that triangle Q Is mapped
onto triangle A through & reflection
along x-axis.

Y
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Solution
{a) Refer to graph.

(b} AP is mapped onto AQ by a rotation
of 90° anticlockwise about the
origin. Ans.

{c) AQ is mapped onto AR by a
reflection along x-oxis.

The matrix is ((; _?] Ans,

-5 6 r
E—
R =3 i
b - - - 5_ a
-64.
6 (N2071/01-(327)
{b) () To find streich facior # find the increase in
Y length of a stretched side.
41- r = - - (i} Yo find the invariant line # find the line that
i ; would fit the scale factor.
i : Solution
1 C ] .
i -] A @ () 270° Ans.
(i) Centre is at (2,0) Ans.
f 14 -
: B (® (i) Scale factor. k=2 Ans.
2 - 0 i 2 3 4 5 & . (i) Equation of invariant line: x=~1 Ans.

The diagram shows Iriangles A, B and C.

(a) Triangle A is mapped onto triangle B by an }_k

anticlockwise rotation,

(i) Write down the angle of rotation. n 3

{ii) Find the coordinates of the centre of

rotation. [ 7

(b} Triangle A is mapped onto triangle C by a stretch.

(i) Write down the scale factor. [1] f 17

(i) Write down the equation of the invariant linc. i : _

i 2 -1 0 1 2 3 4 5 &%

Thinking Process

{a) (i} Recognise that the rotation Is anti-clockwise.
(i) & Draw perpendicular biseclors.
# Find inlersection of perpendicular bisectors.
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7

g F2Q8)

(b) The dingram shows triangles A, B and C.

A

Lt | E i 6
g P-4
¢ ,. ....... : .......... ; 1} .
-6 =5

M

that maps triangle 4 onto triangle 5.

(i)

that maps triangle 4 onto triangle C.

Describe fully the single transformation

12}

Describe fully the single transformation

2]

(iii) Another transformation is represented by

0 —
the matrix P, where P =[ 1

This transformation maps
triangle D.
Find the vertices of triangle D.

10

triangle A onto

2]

(iv) Describe fully the single transformation

represented by the matrix P.

i2]

Thinking Process

{b) {i) Note that it is a reflection.
(i) It is an enlargement. Find the
scale factor and the centre.
(i) Pre-multiply matrix P by each
pair of coordinates of
triangle A.

(iv) Recognise that it is a rotation.

Solution

(b}

A is mapped onto AB by a
reflection along the line y = 1. Ans.

(i) It is an enlargement, scale factor %,
centre (=5, 0). Anms.

= 0 =133 5 7
G [! 0)(2 4 4)
(=2 -4 -4
=i sl 89 L)
., vertices of AD are,
(=2: 3), (4. 5), (-4, 7} Ans.

(iv) P is a rotation, 90° anticlockwise about the

origin. Ans.

3

w3

e e

O

readimk
;i

! i
A=

-

1
SCTRRNE Y

!

1 1
o e
:

—

HEss

i

el o

o

:

W h th oo =~ & D E
3
I

Gl O 8 o R 7

[ R NP

H
i
i
3
3

& e et

N pEy

1 ¥ gadl'H ¥ ¥ i 1 i [ e e e
To7s 4 -3 -2 -hof 12 IRK 3 6 T by
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8 wwirrps

31t (4
@ (3 ,](.,]_(9).
y
Find x and y. [2]
(&) () The transformation A is represented by the

matrix (: 3) . Find, in terms of a, b, ¢ and

d os appropriate,
(8) the image of (1, 0) under the transfor-

mation A, {1
(b) the image of (0, 1) under the transfor-
mation A, [t

(ii} The transformation B maps (1, 0) onto
(1, 3} and (0, 1) onto (=3, =2).
Wrile down the matrix that represents

transformation B. [1]
{iif) Describe fully the transformation given by
(1 0%
the matrix [0 ) (2]

Thinking Process
(a) Perform matrix multiplication and solve for x and ¥

® () (a) Pre-multiply [g g] by [c‘,]

(b) Pre-multiply (g g:! by (‘1’)

(i) To write the malrix § examine the answers
o par (b) (i).
(i) & Note that it is a reflection along x-axis.

i

Solution  vimbs
o (3 oy
Crrory)-(3)

il

3x-11=4 X+y=9
Ix=15 5+y=9
x=5 y=4
x=35, _'|.-'=4 Ans,

. a bYI a

00wz
image of (1. 0)=(a. ¢) Ans.

a bY0 b

o (¢ 2D-()

image of (0. 1) = (4. d) Ans.

(ii) B=(; :;J Ans.

To.write matrix B. observe the resuits
i part (b (f).

(iii) It is a reflection along x-axis. Ans.

9 1209 o

(¢) () Triangle £ is mapped onto triangle F by a
reflection in the line p=—x,
Draw and label triangle F. 2]

(ii} The transformation that maps
triangle £ onto triangle G is
represented by the matrix

2 0} praw and fabel
01}
triangle G. [2]

Thinking Process

(c} (i) To find trangle G # mulliply the
matrix by each pair of coordi-
nates of triangle E. Oraw iriangle
G on the grid.

¥
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Solution
(¢) (i) Refer to graph

. (2 0Y(1 3 2)_{2 6 4)
(i) (0 l)(l 1 4}‘|\1 1 4)
., vertices of AG are

(2. 1), (6. §) and (4, 4).
Refer to graph for AG.

1 0 (12012:P1-0Q13)

i
44

The diagram shows twe triangles, . and B,

Y
74

(a) Write down the vector that represents the translation that maps triangle A onto triangle B, [1]
(b) Triangle C is an enlargement of triangle A with centre (5, 3) and scale factor 3.

Draw and labet triangle C.

[2]

Thinking Process

{a) # AA is mapped onto A8 if each point of aA is moved 2 units to the right and 4 units down,
ib} Join each vertex of AA to the centre (5, 3) and extend the length to 3 times its original length from the

centre.

ARSI By
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Solution N . ok
(@) Translation vector i :

2 i htiar S |

=[_4) Ans,
i H a . 5.

(b) Refer to graph.
4-
3

Y

11 wva0izpr022

Solution

@ (g)+(fJ=(l3l) A Cis{1.3) Ans.
o e (G

The diagram shows triangle ABC.
”P

8(2,4)

= Bis(l). 6}
ri ’-,—-‘:H'(ll,ﬁ)
il t
£ B2, 43" i
440 | can e i
- ]
[4] r _--JCQnL
Triangle ABC is translated by (g) onto riangle : _,,-""-
A'BC. A(-4, 1) oz
(2} Find the coordinates of ¢*. [1] 0 =
(b) What special type of quadrilateral is BCC'B'E?” . BCC'B'isa parallelogram. Ans.
(¢} Find the area of quadrilateral BCC'H'. [2) €} Araof BCCB =bxh

=9%3=27units* Ans.
Thinking Process
(a) Point C moves 9 units o the right and 2 units up.
(b} # Mentity the quadrilateral.
(¢) & Area of parallelogram = base x height,
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(b)

=5

. . Womiairmifus ._2_ = .
The diagram shows triangle 4 and line L.

(i) Triangle A is mapped onto riangle B by 2 reflection
in line L.
Draw and label triangle 8. 2]

(i) Triangle A is mapped onlo triangle C by an
anticlockwise rotation of 90°, centre (0, 3).
Draw and label triangle C. 2]

(iii) Triangle C is mapped onto trinngle D by 2
reflection in line L. Describe the single transfor-
mation that maps triangle 8 onto triangle D. [3]

Thinking Process
{b) (i) & Nole thatitis a clockwise rotation.

Solution
(by (), (ii)

yi

«¥

Topic 17 Transformations = Page 10

(i) Triangle B is mapped onlo triangle D by a
rotation of 90° clockwise with center at (0. .
Ans.

13 jwa003 11 Q20

A

«Y

(=]
[N
ey

The diagram shows triangles A and B.

(8) Describe fully the single lansformation that
maps triangle A onio triangle 8. 91]

(b) Triangle 4 is mapped onto triangle C by the

transformation T.
T is a rotation, centre the origin, through 270°

clockwise.
(i) On the diagram, draw wriangle C. [
(i) Find the matrix that rcpresents i i

Thinking Process
{a) Recognise that it is a reflection.
(b) () Take note that 270° clockwise rotation is same
as 90° anti-clockwise rotation.
Solution
(8} A is mapped onto AB by a reflection along
the liney=x. Ans,

Y ETee |

il it s



g Matpematlcs {Topical)
b ()

~4 -3 =2 -1 0 4 x
: n
T, T R - N
.............................. =34 agank
: ._4_ .
(i) 270° clockwise rotation about origin is
same as 90° anticlockwise rotation
-1
the matrix is: 0 =l i Ans.
1 0
14 200301 g6
The diagram shows triangle A.
|
7- e
...... ot : i
B s Tt g W Lt
B i 44
i : =
E_ ol ; HE N

(a) Reflect triangle A in the tinc x= 1,
Label the image 8.

(b) Rotale triangle A through 90° clockwise about the point (=1, 3),

Label the image C.

o
Lh

1

(1
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Thinking Process

{a} # Draw ABsuch that it is a reflection of AA along x=1.

‘Topic 17 Transformations © Page 12

(b) # Draw AC such that il s the rotaticn of AA aboul centre (-1, 3}

Solution
(z) & (b)

15 a1z

3

-3

Y

Triangle A has vertices (1, 2}, (1, 5) and (3, 5).
() An enlargement, centre (1, 2), scale factor
1.5, maps triangle A4 onto triangle 8.

Draw triangle B. [2]
(i) An enlargement, centre {1. 2), scale factor -

0.5, maps triangle 4 onto triangle C.

Draw triangle C. 2]
(iii) Find the ratio

area of triangle C : area of triangle B.  [1]

Thinking Process
{b) (i) Since AB and AC are similar, the ratio of

their areas = ratio of the squares of
corresponding lengths.

Solution
(b} (i) & (ii) Refer to next page.

(iii) area of triangle C : arca of triangle B
(25 : (6)°
436
1:9 Ans.

T T T TP P Ve S P G Wi W SN W W PP e a——p—
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Find the matrix that represents the combined

transformation §.S,. (2]
(it} The combined transformation $,8, maps

triangle 4 onto triangle C.

Find the matrix which represents the

{ransformation that maps triangle C onto

triangle A, [2]

Thinking Process

by ) # Pre-multiply the mairix S, by each pair of
coordinates of triangle A,

(i} # Multiply matrix S, by S,
(i} Apply Inverse transformation # find {8,5,.

Solution

o0 (305 e

the vertices of A8 are (6. ). (10. 1}

| and (10, 4),
y r
o I 2 3
16 20140207 6 i :
b e S
y r i
T ;
I —11 !
9 ¢ 2 4 6 8 10~
i } 1 0Y(2 a
P W S8 ‘(I IJ[O IJ
2+ { . H i
: i =(§ ?J Ans,
| i
0 ' 2 j & 5 mri' (ii) The matrix that maps AC onto A4 is (5.5,

Triangle 4 has vertices 3. 1), (5 1)
and (5, 4).

The transformation S, is represented by the

. {2 0
matrix 0 1)

S, maps triangle 4 onto triangle 8.
(i) Draw and label triangle B.

Determinant of 8§, =2-0=2

2]

(i} The teansformation 8, is represented by the

.l 0
matrix ;|
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1 7 (12004 P1Q17)

The diagram shows triangles A, B and C.
() Triangle 4 con be mapped onto triangle B by a translation.

Write down the column vector for the translation. I
(b} Find the malrix representing the transformationthat maps triangle A onto triangle C. i
(¢) Triangie A is mapped onto triangle D by an enlargement, scale factor 2, centre (5, 0).
Draw and label triangle D. i2l
Y
7..
6
5
— 4 /_._n-
3 o
B
2
C A
|
T —f X
-7—6-—5-—4—3-2-0 234;67

Thinking Process

{a) & Nole that every point of AA moves 3 units to the right and 1 unit up.
(b) # Identify the line ol reflection.

Solution
{a) Point(2. 1Yol Adis mapped onto point (5. 2) of AB.

5 2 3
column vector = (2) - ( l) = [ J Ans.

(b) Ad is mapped onto AC by areflection along y-axis.

T 0
matrix |s(0 l) Ans.

()
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3
18 z0is2 I o) (;_l
(@) (i) Describe fully the single
transformation that maps ' 31
triangle 4 onto trinngle 7. : 44
[2]
(i)) Triangle & is mapped onto : . 34
triangle C by a translation, A
- A . 24
. =2
veelor | 4 ) ; L3 : 1-
Draw and label triangle C, L
21 7 -6 3 4 3 3 1 o I 2 & 4 3 & 3%

(iii) Triangle 4 is mapped onto : ; -1 1
triangle D by a reflection in

the line y=x, : =21
Draw and label triangle D, -3
(2]

(iv) Triangle £ is geometrically =41
similar to triangle 4 and its Loog B 5
longest side is 12 cm. :
Calculate the area of GJ
triangle E, 2]

Thinking Process
{a) {i) Recopnise that it is an anticlockwise

rolation,
{l} Triangle B moves 2 units to the left and 3 units
down,
(V) Apply rule of simitarity; A%ea, _ [ height, }*
o " Area, | height, |
Solution
(@) (i} Triangle A is mapped
onto triangle £ by a J’A
rolation of 90° anti- " 6
clockwise with cenier at : p
(I, 1). Ans. ; i 54 ,/jf*x
(ii), (iii) Refer 1o graph, : a] ,/' ]
Y 4
(iv) Area of Ad=Lx3x] . 34 p s
A - - -~ : 5
=% cm® e ‘," i
,{':"‘:.',’
Applying rule of similarity: - 1 21
areaof AE  {]2}? —_— —_— ‘ —r
areaof Ad (3. T -6 SC 1 =2 a1 2 3 4 5 §F 3=
’
areaof AE _ . : mpt
2 Y
area of AE = Iﬁxé
2 =3
=24 em? 4.
-5
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4. 8 and C are three triangies.

T, T, and T, are three transformations such that

TN =8, T)=C md T(O)=8.

The verlices of triangle A are (1,0, (G, 1) and (1, 3).

The matrix that represents T, is [g ?]

. 2 21 01
(a) Find (0 ’)(0 | 3).

(b) The matrix thal represents T, is ((2) ?)

(@) Find the inverse of [(2] (1))

{ii) The matrix that represents T, is M.
Find M.

[

@

Thinking Process

{a) Mulliply respective row by respective column.

(b) () Recal: A=(i Z): A"=-59+A—[

whera Det. A=ad-bc

=C

d —b)
a

(i) Tofind M & use the given information and the

answer to part (b) (i)

20 wavisp201i b

Solution
o G002

(o) (i} Determinant =(2x H-0=2

. 11 0) 1o
inverse == =| = Ans.
2(0 2 [0 1

i TdNH=8.
!
from part {a). B=[g % §|

T()=C
(2 0y1 0 1)_(202
= C‘[o 1)(0 1 3)‘[0 ! 3]

TC)=8 = M(()=8
taking two sets of’ corresponding coordinates
from trinngles B and C.

s 161

(b) (i} Flag A is mapped onto flag

. ~3
T by the translation ( —6]’

Draw, and label, fing 7.

(i) Describe fully the enlarge-
ment that will map flag 4
onto {lag B.

(2]

(iii} Find the centre of the
rotation that will map fiag A
onto flag C. ;
i
(iv) Rotate flag B through 45°
anticlockwise about the

no. .....

(2 22 o)
> w5 )
7 nfl o

iz a2
= M (0 1)[0 J

f
=5 hl:L:) %) Ans,
y

origin. Label the image R.

Thinking Process

{b) () Shitt the flag A 3 units to the
left and 6 wnits down.

(i) To describe the enlargement

F Find the scale factor and
center of snlargement.

CIEN

e
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(i) To find the centre of rotation
# draw the perpendicular
biseciors of the lines joining
the corresponding vertices of
the two idangles.

Solution

{b)

(i) Refer to praph.

(i) Flag A is mapped onto flag &
by an enlargement with centre
(4, 0) and scale factor 2.

(iii) Centreofrotationis{5,2) Ans,

(iv) Refer 1o graph,

21 p2016p2010

&

Triangles 4, B, C and D are drawn on
8 centimetre square grid,

(a)

L)

(c)

(d)

(e)

U]

The perimeter of triangle 4 is

(a+J3) cm, where g and 4 are
integers, Find a and 5. 2]

Triangle A is mapped onto
triangle B by the translation T,
Write down the column vector
that represents T. n

Describe fully the single transfor-

mation that maps triangle 8 onio

triangle C, 2]

Describe fuily the single transfor-

mation that maps triangle 8 onto

triangle D, [3]

Write down the matrix that

represents the transformation

which maps triangle D onlo

triangle 4. n

The transformation V is a reflection

in the line

y=0. The transformation W is a

rotation 90° clockwise about (0, 0).

The single transformation X is

equivalent 1o the transformation

V followed by the transformation

W.

(i} The point (g, ) is mapped
onte the point P by the
transformation X,

Find the coordinates of P.[1]

(if) Describe fully the single
transformation X. 2]

o=

I

n=f

e

v
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Thinking Process

(a) To find the perimeter J# apply Pythagoras 74
theorem 1o find the slant height of aA. =6
{t) # Note that every point of AA moves 6 unils sl
1o the left and 3 unit up.
(c) Recognise that it Is a reflection. 4
{d) Recognise that it is an enlargement. i
{e) Observe that it is an entargement, with scale .
faclor —--;-.
() () First find the matrix of translormation X, 21
then muitiply the matrix by object (g, h).
i) Observe that the malrix of transformation -
X represents reflection.
Solution —f=1 Z 3 4 5 & 1 87

{a) Using pythagoras thearem.

hypotenuse of Ad = JOY +(2)

The diagram shows triangle A.
Triangle A is mapped onto triangle B by an
enlargement.

= Jg The cnlargement has centre (3, 3) and scale
perimeter of Ad = b+2+ g5 factor =2, Draw and labet triangle B. (2]
={3+J5)cm e
3+5) Thinking Process
a=3 b=3 Ans.

Join each vertex of AA lo the centre (3, 3} and exiend
the length to 2 times its original length from the cenire

(b)Y Point (1. 1) of A is mapped onto on the ogposite side.

point { - 5. 4) of AL

~5\ (1 Solution
column vector :( ) _( )
4 | Yk

= ('E') Ans. 61
3 .

(€} AB is mapped onto AC by a reflection
slong the line y=x. Ans.

(d) AB is mapped onto AD by an enlargement,
centre { ~ 4. 2) with scale faclor =2, Ans.

{¢) AD is mapped onto A4 by an enlargement.

centre (0, 0) with scale factor —%.

=Y

e

N2

‘|8 0 H L [T 2 1 wi
matrix is ; [ 2 ] Ans. LR 3 Y 1 L

{ =i

tH—

Note that when scale factor is negative, the |
image formed! is on the opposite side of the
centre of enlargement, and it is upside down.

(0 (i) The matrix of transformation V is. ((l) _OI)

The matrix of transtonmation W is. (_01 {I)] =
The matrix of transformation X is.
0 1Y! o0y _ {0 ~I
-1 Op0 =1} (-1 0
iransformation X maps (g, 7 onto P
0 =Yg _[=h
= (& 9)E)-()
coordinates of P are (=h, —g) Ans.

(ii) Transformation X isa reflection in the
line y=—x Ans.
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¥

. o
Triangle ABC is mapped onto triangle A'8'C' by a
rotation, centre O, through 10° clockwise, 5.
Draw and label triangle A'8°C".
o i
3
2.. s
1 A
Ll 1 T T T |} 1 T T ‘i_;r
-1 =3 2 g0 1 2 3 4 5 6
- =14 i
4 B Y .
[ . -2
Thinking Process _34
Using a prolracior and compass, rotate each
point of the triangle 110° clockwise about O, -+
Solution 5
A .(J

Thinking Process

(a) Recognise that it is a reflection.
Solution

(@ A4 is mapped onto A B by a
reflection in the line y = -x. Ans,

(03]
y
A B }
6_
4 5-
24 201701 Q153 s
The disgram shows triangles 4 and &, 3
{8) Describe fully the single transformation
that maps triangle 4 onto triangle B, (2] v 24 :
5
(b) Triangle 4 is mapped onto triangle C by a 3| ‘\ " A
rotation, 90° anti-clockwise about the Y ot
origin. R AT : i -
On the diagram, draw triangle C. 21 4 3 3% o~ 2 3 1 5 3
]
s O AR £
-2 Sy
A
~
\\
-3 %
b
-4 y==-x \S
.._5-
-l
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25 mzorrpz09

Triangle A is shown on the grid.

I
[
(8) Triangle A is mapped =
onto triangle & by o TR
T
translation of [_ 5]. o .
D ad label islangle B: | Fercimmebrethe gl e S preES T
on the grid. 21 .
(b} Triangle A is mapped ; ' 3
onto triangle C by an - X o |
enlargement scale factor :
=2, centre (=1, 2) i ks
o e 5 B & 35 2 409 R T YR TN T Tt }E
i APt LM Loy i
Y
baeh L i
.
Thinking Process ¥
|
{a) # Every point o U T S T4
AA moves T unils
to the lel and 5 -
units down.
{t) Joln each veriex
of A4 to the
canlre (-1, 2) and
exiend the langth
o 2 times is
ariginal langth from
the cenire.
Solution
{a) & (b) Refer to graph.

oK
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Triangle 4 is mapped onto triangle B by a '
translation, foliowed by an enlargement
with centre (10, - 4), e
The translation maps triangle 4 onto '
triangle C. ! i : : :
The cnlargement maps triangle C onto 2 ————— e
triangle B, ' , ' . _ .
(a) Wrilc dUWI’I lhc scale factor ol' thc l........ ass, .EA T . ! & 1. ..... ._!...... I ... . . =
enlargement. i1 0 i ; | i ' -
(b) Draw triangle C on the grid. [2] I_p2ad 3 4 5 6 71 & 9 10 11 <
() Find the column vector that — | s T'_""T el
represents the translation that maps A e 2l ; (t
triangle 4 onto triangle C. 24 St S S S S
. R LS S j
: i
. 1 AR _ i 15
. : L i

Thinking Process

(a} Divide the length of the image by the corresponding length of the object.
(b) Use the given centre of enlargement and the scale factor to locate triangle C.
{c) Observe how far each point of triangle A has moved In the x and y directions to be translated to triangle C.

Solution
{8} Scale factor of the enlargement =2 Ans,

(b) Refer to graph.

{c} Column vector of trzmslalion:(_ﬂ Ans.
y

X
| v i
I i - i
[N U . PO | SRS, P N, S | | :
=2 2 T S el L : 4
W
. b
L)
i -I\ \.
P T J— b ) H i Free gt
'
\‘l X
o
-4 + - 2
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27 2018 r207)

i -2

Triangle 4 is drawn on the grid.

(a) Transformation P is represented by the matrix

(5 2

P maps triangle 4 onto triangle B.

Thinking Process

{a) () Muttiply the matrix P by each pair of
coordinate of triangle A.
(i) Note that triangle Ais mapped onto trangle B
by an enlargement.

(i) Draw and label triangle B. [2} P "
(3i) Describe fully the single transformation P, (i) Area olIMage _ (scale factor)?
2] Area of object

{iii) Write down the ratio
area of triangle A : area of triangle B.  [1]

{b) Transformation Q is represented by the matrix

0
o -1y
Q maps triangle B onto triangle C.

Draw and label triangle C. 121
{¢) Transformation Y is represented by the matrix

G 3)

Y maps triangle 4 onto triangle D.

Find the matrix that represents the transformation
that maps triangle D onto triangle A. 2]

{b) Multiply the matrix Q by each pair of coordinate of
tdangle B.
{(c) # Find the inverse of matrix Y.

Solution

. -2 0Yy2 3 2 -4 -6 -4
@ O [0 —2)[1 i 3]{—2 -2 —o)
.. The vertices of AR are (-4, - 2).

(=6. =2) and (-4, -6).

{ii) The transformation P is an enlargement of scale
factor =2 with centre of enlargement being the
origin.
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Arcaof A4
(i) ——— —~
Area of AR

o

. areaof AA :areaof AR
-6 -4)

=[:4 Ans.
I 0) -4
®) [0 IJ( =2 =2 -6
(—4 -6 —4)
The vertices of AC are (-4, 2).
(=6, 2) and (4. 6).

(€} The matrix that maps AD onto Ad
is the inverse of matrix Y

{1 0}
v=( 3)
Det. Y=3-0=3

G 96 §)

. The matrix that maps AD onto A4

2] am

Y=

Yi

[P e 71 . T E
= F L '

i i T 61- = =

! 5 5 i .

} :: 4 _.i.. 1I...5_. ....... i !

-

=
[o¥1
[
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Topic 18

i Vectors in Two Dimensions

et =

-

S il bl e It Y 4 #
i X

1 (2T (8}

On the grid in the answer space, OP =p and 0Q =1q.

(a) Given that OR = p—q. mark the point R clearly on

the grid. (1}
(b) The point S is shown on the grid.
Given that OS =q+hp, find /1. 1]
5! o
a
e i se—
o, p P

Thinking Process
(a) To find R, add the veclor —q with p.

{b) Look for a value of the constant h such that
QS=hp.

Solution with

(@)
S [ 3
q
o
(b) :
Sk 0
u‘\t.'q |
e

By drawing the figure as above, we see that

OS= —%P. Therefore the value of /4 is —%- Ans,

You musl observe that JP is parallel 1o @S,

5-" has & magnitude of 4 units whereas os
has & magnitude 3 units and its direction is

also -opposite (o OP. Therefore h is negative

and 3/dth of OP

(2007 12-06)

yé B
0 A "%
i M C

In the dingram, A is the point (6, 0) and B is the point

(0.-4).
OACH is n rectangle and M is the midpoint of BC.

Ci=AD
{a) Describe, Tuily, the symmetry of quadrilateral
0ODAB. 2]
(b) Express as column vectors
M €D 1]
@iy oc it
i) DO i
(¢) What type of triangle is OCD? [}

(d) The transformation P maps the rectangle OBCA
onto the quadrilateral OBAD.
It also maps M onto AL
{i} Write down the coardinates af A" [}
(i) Identify the transformation B, 1)

Thinking Process
{a) To describe the symmelry # note that

C-;t=;b and OACB is a rectangle.

(b) () Tofind CD # wite CDas GA+AD-
@) Tolnd OC # wite OCas OB+EC .
(i) To find DO # wite DOas DC+CO-

r—
_—

bttt
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(¢} # Cansider the answers of {b) (iy & (iil).

{d) (i) Note that M' becomes the mid-paint of BA aiter
. transformation.

—= e T

Solution O TEACHER S| COMMENTY

(@  0ACB is a rectangle
BO=Cd
also Cd=AD {given)
= BO=4D
= OD4B is a parallelogram
ODAB has a rotational Symmetry of order 2,
about centre (3. 0)  Ans

The centre of mtau'o_r@_q:f a ]:iqrallelogrmJi_l_!

is at the mid-paint of its diagonals,

(b} Given that: B(0. -4} and (6, 0)
— 0 -+ (6
OB_(_4J and OA=[0J

() CD=Cia+ 4D

=2C4  [us Ci= 4D (given)
0 0
_2(4J_(8J Ans
() 0C <034 §o
(0[O 4
= -4 + 0 = -4 ns

(i) DO= D+ CO

=-C:b+(—0-&)
_(0) (6
T8 e
-6 -6
[t (3 am
(¢) From the results of part (b} (ii} and ( iii). we

see that IOC[=|OD]

OCD is an isosceles triangle Ans
10C| = (62 + (—4)* = 6516 = /52
DO = (=67 + (=) = \Be 7 16 =55
d) () BC is mapped onto 84, Therefore M is

the mid-point of 84,
mid-point of BA=(9L6-. -_41Q)
2 2
=(3. -2) Ans
Ans.

(iiy Shear along y-axis

3 (N2007-P2 09 a b}

(2) Given that

P_'Q:(_Jz} QﬂR =[(I]] and ES‘=(_‘;J. find l;:S
[

(b) c
B

E
A
In the diagram

AB=2b, AD=3n and DF =p-a
£ is the midpoint of A48 and F is the midpoint

of DC.
() Express, as simply as possible, in terms of o
and/or b,
(® E4, ]
® pc. [
© EF, ()
@ BC. (1]
(i) {a) Give the special name of the quadrilateral
ABCD,
Give your reason. [2]

(b} Find the ratio

B—E‘HE}T

il

Thinking Process

(@} # PS=PQ+0R+AS .
M (@) £ Eis the midpoint of AB, Note that
the direction of £A is opposite to A5 .
(b) OC=DF+FC. Fis the midpoint of DC.

(©) EF = A+ AD4 OF .

(d} BC =B+ AD+ DT
) @ # Notethat B B AD,

(b} Compare the given veclors and find the
ratio of their magnitudes,

Solution
@) PS =P+ ORY RS

()63
() am



«0' Mathematics (Topical)

Topic 18 Vectars in Two Dimensions © Page 3

() () (@) Ef=-b Ans
(b) DC=DF+FC
£ ZEF =2(b-a) Ans

() EF=Edts AD+ DF

==h+3a+(b-n)
=2a Ans

() BC= B+ AD+DC
= =2h+3a+2{(b-2a)
=-2hb+3a+2b=2a

=a Ans

(i) (@ AD=3a and BC=n
= AD|| 8C
ABCD is a trapezivm  Ans

(b) BC=na
EF:Ea

A—'D =3

\&‘;‘EF\ -.l.fol

=1:2:3 Ans

4  pawosr2011 b

() In the diagram,
OT =30P. RS= %RT and
Q is the midpoint of PR.

OoP=p and FQ=q.

T

(i) Express, as simply as possible, in terms of p

and q,

(a) 5R.
(b) RT.
© 0S.

. . S
il) Write down the val f o5
(i) e down the value © OF"

[1}
{1l
121
it

5

Thinking Process
by () (&) & Note that 0 is the midpoint of PA.

(b} To find AT # write AT = A0+ OT

(©) To fnd GS 7 wite OS=0R+ AS
{i) Substitute the values of Q8 and OR and find

the ratio.

Solution
by B @

(b

©

0 is the midpoint of PR.
- PR=2P0=2q
5]2 = (3}’+ l;;?
=p+2q Ans.
Given that, OT =30P
= OT = ip
RT = RO+ OT
= -OR+ OT
=—(p+2q}+3p
=2p-2q Ans.

Given that, RS = %RT

RS = Li2p -2
= RS-()(Zp 2q)

-t

_(_JS = .(_;R+ RS

aq+ip-2
=q+¢(2p-29)

{p+2q) Ans.

(N200% P2 0N @)

P
@ fo=( %) wa gR={
-35 /)
(i) Find
@ ‘Fgl. (
() PR. [
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(i} Given that T is the
A
midpoint of OR, find PT. (2]

(i) PORS is a parallclogram,
The coordinates of R are (6, 16).
Find the coordinates of S, [2]

Thinking Process

{a) (I} ({(a) Use formula: ‘(g]= va? + b2
() # PR=PO+OR
() Apply head 1o tail on trangla PQT, Note that
— 1
OT ==0R
T 2

(i) Use the concept of position veclors and find
point P first,

Solution

@ 0 @

FQ':J(IE)’ +(-35

=1369 =37 units  Ans.

() PR=PQO+QR

sstlal-t) o

PT=PQ+QT

s G)-)

(iiy As PORS is a parallelogram,

-~ - 4 - - |2
PS-QR-(M]. and  SR= PQ-(_35J

-+

PR=OR-0P
OP =OR- PR
S (6) (16
OP‘[mJ“(-zJ
_(-10
37
PS=05-0p

- -

0S=PS+0

) ()5

. coordinates of S are (-6, 51} Ans.

L2009 12 09 by

{b) In the diagram,

0Q=0S. OR=2P0 and ST=2RS,
5P=p and !:.qu.

(i) Express, as simply as possible, in terms of p

and/or q,

@ oo, N

(b) RS. [

© Os. (]

@ or. it
(i) Hence write down two facts about O, P

and 7. 12)

Thinking Process
® § (a 0a=0P+FQ.
(b) AS=A0+0S.
{c} Observe that o'b=c5's.
{d) OT=08+5T.
(i) Express 6.P as a ratio of OT.
Solution

® () @ 0g=0r+PQ
=p+q Ans

{b) Given that,
OR=12PD=2q
00=05=p+q
RS = R—_’Q+ é:s
=-2q+p+q=p-gq Ans,
(€} Given that, O“Q = QS’
C;:S‘ = JQ+ QS
=200
=2(p+q) Ans,
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(d) Given that, .S:’T =2RS=2%p-q)
5T=5:S’+.§5'
=2{p+q}+2(p-q}

=Ap+q+p-q)
=4p Ans.
() OP=p
5T=4p
= OT=40P

This implies
I. O.P.ond T are collineas.
2. O7 is4times OP.

T 20901015

) [b]= -1+ =149 =50

D =1
|u|

squaring both sides,

() -ty

L

{3 _f=1

(3 ()
(a) Express a+ 2b as a column vector.
(» () Find |a|

(i) Given that -|£|-=Jp_1 , where n is an integer,

|2

find the value of n.

LU
255
n=2 Ans.
8 orionm
D C
3q X

1 Lt B
(1] A 2

(i
ABCD is a parallelogram.

X is the point on BC such that BX: XC=2: 1.
AB=2p and AD=3q.

Thinking Process

{(a) Multiply column vecior b by 2 and add it to

vector a.

{t) @) & Apply formula: Kg]l:Jazubz .

() Substitute the values of |a| & |b| in the given

equation and solve for n.

Solution

B @ |a|= 37 + (Y
=J9+16

=J?T§=5 Ans.

)
Find, in terms of p and q,
@ AC. !
®) Y. 0
© XD. m

Thinking Process

(a) AC =AB+BC

(b) Use AX =AB+BX . Note that BX =25C.

(¢) XD=XC+CD
Solution

(@) AC=AB+BC
=2p+3q Ans

-

®) BY:NC=2:l. = BV=

-

C

b

- -

AV = AB+ BY
= fE\’ = AB+%I?C
o+
=2p+303a)
=2p+2q Ans

-

1



‘0" Mathematics (Topical)

‘Topic 18 Veciors in Tivo Dimensions o Page &

9

© XC= %B-E‘

XD= XC+CD
= .\_'.D = %B—E'+ C':b

=+G)+(-2p)
=q-2p Ans,

IN2010 11 09
= 3
AB—(_‘J

(@ Find

,TBI. (1]
(b) A4 is the point (0,2).

(i) The equation of the line 48 may be written

Iy+dx=1f

Find the vaiue of & [
(ii) Find the coordinates of the midpoint of

AB. [n

Thinking Process
{a) Find the mapnitude of AB by formula:

A'is'= Ja? + b

{b) (i) Substitute point A into the given equation and
solve for k.

i=_[8
if AB_( bJ then

) Find OB using AB=0B-04. Apply the

midpoint formula i.e. [ﬁ%ﬁ. i‘-;—’-’lJ

Solution

@ .-TB‘ =Jor + (-4

=o+16
=25

=5units Ans.

by () 3y+dx=#
Substituting point - into the equation,
32)+ 40y =k

k=6 Ans,

" Grag
o~ 3} (3)-(3)

point 8 is(3, -2)

24 (-
midPoimoHB:[-O;_:;, —+§ 2’)

=(1.5. 0) Ans,

1 0 (N2 rp) (324)

In the diagram, ;B=p. C:;!=q and 5C=3.IB.

c B

D

(a) Express 54 in terms of p and q. [1]

(b) £ is the point such that B?!;‘:kq.
(i) Write down the name given to the special quad-
rilateral ACBE, [

(ii) Express .-l_:‘.' interms of p, g and k. [1]
(iii) Given that D, 4 and £ lic on a straight line,
find the value of & il

Thinking Process

(@) # DA=DC+CA
(b) (i) To identity the quadrilateral # note that
BE I CA.
M) # AE-AB+BE
(iiiy Write DA= hAE Find the value of h and then
subsequenlly find k.
Solution

(8) D= DC+CA
=3p+q Ans.
{b) (i) trapczium. Ans.
D
(@) AE= B+ BE
=p+kq Ans.
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(i) Let DA =hAE
= 3p+q=hlp+iq)
3p+rq=hp+hig
comparing coeflicient of p. 3=h
comparing coefficient of g, 1 =/k
1=3k

¢ =l Ans.
3

[ Note that, - :
If A. B, and { are collinear, then

AB=h BC, |
| where /1 is a real number. l

11 w20i10005

12 (011 1207

)+

(a) Calculate 2e—d. 1]
(b} Calculate |d]. (1

Thinking Process
{a) Perform the required calcutation.

{b) Use la|=\}x2+y2 , whare a=[;]

A Y g

E 2p 2]

In the diagram. ABCDEF is a hexagon with
rotational symmetry of order 2.

ED=2p. EF =q md AF =r.

X is the midpoint of CD and Y is thc point on

AB such that AY:YB is 3: 1.

(i} How many lines ol symmetry does
ABCDEF have? {1

(i) Express, as simply as possible, in terms of
one or more of the vectors p, q and .,

() EA. "
(b FC. [4]
(© Fr. 1]
@ ¥X. (]
P 0

<> 140°

Solution 3
3 8
o 0= )
T §
(i)
4) \~6 PORSTU is u similar hexagon to ABCDEF.
— (_2) e UPS =95% and POR =140°,
10 Find
- o iy QPS. 1
® [a]= @ o & 2 o
ii !
= J64 +36 e
+3 Giiy PUT. il
=100 . ¥ ==
=10 Ans.

Thinking Process
{a) (i) Understand the definition of line symmetry.

{in (a)
(b)
(c)

(d)

EA = EF + FA
I-:.C=FE+.ETI.J+IJ—.C

Y = FA + AY AY .3
FY = FA+ AY. Nole that <7z = 3

Find f:B C_.X and then perlorm veclor
addition.
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(b) (I Note that ~UPQ=,POR. 13 w2011 0 028
i) £PSA =8PV (alternals £s). — — o
(i Apply, sum of angles in a quadrilateral.

Solution
(@) (i) Lines of symmetry = 2 Ans.

(i) @) Ei=EF+Fi
=q-=r Ans.

) CD=AF=r B & D

FC=FE+ED+DC In the diagram, F is the point on A8 where A4F = I L.

==0+2p-r Ans. £ is the rmdpomt of AC,
© AY _3 .4F=pand AE=q.
¥B ! (8) Express, in terms of p and q.
= f‘—"=§ = ,ﬁ-=%¢ () FE. I
AB (i) ac. [1]
F Y=Fi+ A} (b) D is the point on BC produced such that
BD=kBC,
= —r+%.-JB c .
3 () Express FD in terms of , p and q. 1]
- --r+3(2p} (i) Given that F, £ and D are collincar, find
the value of £. 21

==r+ %p Ans.

Thinking Process

@ v3=lan go<rfE Cv=Lldp

b' 2 . — -— -
o a . (a) () FE=FA+AE
YX =18+ BC+CX (i) BC=BA+AC
l thyme 1 T
=7 -IB-I-FE-FECD {b) () FD=FB+BD
=.|.(3p)+(_q)+l(.-) (i} Express FE as hFD since F, £ and D
4 2 are collinear. Find the value of h and
_1 1 stbsequently find k.
—Ep-'q'f‘il' Ans, . 9 Y
Solution

(b) () UPQ=POR=140° (interior £s)

. ) FE=Fis Al
OPS =140°-95°=45° Ans. SUNCING £
=q-p Ans,
{ii) P§R=S?’U =957 (alternate £s)  Auns. - - - -
(i) AF=2A8 = AB=4AF=4p
(i) T8P=QPS=45° (alternate <3)

.-' » 7t =2
In quadrilateral PSTU, AC=24E =1

UPS+ POT + UTS + T§P = 360° & BC=Bi+ AC
95% & PUT + 140° + 45° = 360° =-dp+2q Ans.
ir =13 - o ) - - e
PUT =360°- 280 () () FD=rB+BD
=80° Ans. =
=3p+4 BC
=3p+k{—dp+2q)

=3p-dkp+ 2y
=p(3-4k)+2kq Ans.
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(i) Since F. E and D are collinear.
F—" E=h F-'.D. where / is a constant,
= q-p=h(pG-4k)+24q)
~p+q=hp(3-4k)+2hiq
comparing coefTicients of p and q.
“l=h(3-4k) = ~1=30-4hk (N
1

1=2hk = & T e 2}
substitute (2) into (1)
= - 4L
-1=3h 4!1(21’)
=t=3h-2
=1
=1
h= 3
substitute #r =—_1,- into (2)
| 3
f=—— = k== ot L5 Ans
b 2
14 {S2012/P2.07)

OAB is a triangle and OBDC is a rectangle where 0D

and BC intersect at £,
F is the point on CD such that CF =3CD.

Od=n. OB=band OC =¢.

A
a
O b B
[J
C I D

(a) Express, as simply as possible, in terms of one
or more of the vectors a, b and ¢,

() AB. 0

i) OE. [

i) EF. 21
(b) G is the point on AB such that OC =%n +%b.

(i) Express AG in terms of a and b.
Give your answer as simply as possible.  [1]
(i) Find 4G : GB. 111

=
(iif)y Express FG in terms of a, b and ¢
Give your answer as simply ns possible.

2

Thinking Process

(a) () AB=0B-O0A
() OE=30D # find oD
() EF =EO+0C +CF

(b) () AG =0G - OA

{i} To find the ratio & express AG and BG in
terms of AB.

{iiy To find Fa & periorm vector addition.

Solution

@ () AB=0B-04
=h-n Ans.
@ OE=10D
=%{6’c+co)
il
_2(c+b) Ans,
(i) EF = EO+0C+CF
=EO+JC+%ED
Ak 3
- 2(c+b}+c+4b 1
L 3
= 2c 2h-|-c+4b :
el iy '
—4|J+2L Ans.

) () AG=0G-04
3

a4 pul
—5u+5b a

2

“2p-2
—bsa

5
=%(b _a) Ans.

(i) AG= %(b ~a)

Y
=248

= EB=%,TB
AG:GB=2:3 Ans,

iii) FG=FC+ CO+ O+ 4G
= —%C_;D+ C_b+ (}:I+ A—'G

gy = 2,2
z 4b c+a+5b 5“
=§u —lb -¢ Ans.

37 20



‘0" Mathematics (Topical)

Topic 18 Veciors in Two Dimensions & Page 40

1 5 (N2012.P2 (M a)

{n)

A
E P

8 is the midpoint of @D and £ is the midpoint
of OA,

C is the point on AB such that AC: CH=12: 1,
(5:4 =p and (5;5 =q

(i) Find, in 1erms of p and q,

@ 4B, [
® CD, [
() ED. 0]

(i) Use your answers to pars (i)(b) and (i)(c)
to moke two stalements asbout the points
E, C and D. (2]

Thinking Process
(@) () (a) AB=0B-0A.
(b) CD=CB+BD # find CB and 8D.
{(c} E-b=(5.D - 6:':' .
(li) Express C-b as a ratio of EB.

Solution

@ ) (2) AB=0B-04
=gq-p Ans.
(b) Giventhat, J4C:CH=2:]

= €B=%IB
& is the mid-point of 0D, . BD=q
C:;D=C-‘;B+ B-.D

-
A8 +q

il

(9-p)+q

‘%I""q

|
W— s W= )= Lal—
)
1
tab )
=

(4q-p} Ans.

() ED=0D - OF

1
=2 == ).
208 20.!

=2q —%p Ans.

(ii) C:b=%(‘lq -p)
~29g-1
= 3(2q 2p)

=27
e ED
this implies that,

1. E.C and D are collinear

2. CDis %rd of ED.

1 6 J2013 P29 a)

(a} ABCD is a parallelogram.

c
D
B
A
IB:(_;‘) and BE‘:(‘IJ
() Find BD. [
(i} Calenlate |J'c|. 2]

(iii) The parallelogram ABCD is mapped onto the
parallelogram PBOR.

IV &8 (3
PB-[ 6] and BQ—(IZJ.

(a) Describe fully the single transformation
that maps the parallelogram A48CD onte

the parallelogram PBOR. (2]
(b) S is the midpoint of PQ.
Find SR. 2]

Thinking Process

{a) (i) Note that BC=AD since ABCD is a

paratlelogram.
(g) =Ja?+b% # tnd AC,

{fi) (a) To describe the transformation # lake

(i} Use formula:

nole that PB| AB, BO{|BC and both
parallelograms share a common point 8.

(b} Apply veclor addition: SR =SP+FR
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Solution with

(8) () AsABCD is a parallelogram.

= AD=BC =(‘:]

- -+

8D = BA+ A

=B+ AD
=(_3]+(}J=(§) Ans.
(i) AC =B+ BC
(), (No(3
=l 2)H4)% 6
lIc’:J _3) +(6)°
=J45 =6.71 units. Ans.

(iii) (a) ABCD is mapped onto PBOR by an
enlargement of scale factor 3, centre 8.

P

e |2 i : - ) - —
- pg:[- '3:3(“;] = PB=348 = PB||AB
similarly.

| B—-Q=[l;]=3u)=, B0=38C = BOIAC

Therefore. PBQP'ES an enlargement of scole factor
3 with centre being ot the commaon point 5.

() PO=PB+BO

(2)e

= A=3w)-(™")

§?=§’+FR
= SR=-PS+PR

943

17 201302012 o)
(2)

B F G

() J’D:[f]. Calculate [.-TD] [

(i) «TE:(;)

H is the midpoint of AD. Find EH.

e o e A T
(iii) BF-[ 0] CG—(—I.S]
Fis the midpoint of BC. Find FG.  [1]

{iv) Use your answers to parts {ii) and (iii) to
complete the following statement.

The lines EH and FG are ..

2

and
(v) Given that E is the midpoint of A8, show
that G is the midpoim of CD. 12}

Thinking Process

@ @ &I Xs:(g) then |AB| = J22 + b .

() EH =EA+ AH
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(@) FG=FC+Ca
{iv) # Compare EH and r‘-:t:.%

(v} Find GD. If GD'= CG, then G Is the midpoint
of CD.

Solution
@ @ ‘Jb}: (6 + (I
:J3_7= 608 Ans.
(i) EH=E1+ AH
E?l:—fTE«i-%.-l_.D
= (1Y 16
E”“[zJ*i(lJ
{a)-(-8)
= + 1= Ans,
(-z 1715
(iii) F is the midpoint of BC
= EF:I-:'C=(|(']5)
FG = FC+CG
(1.5) [ 05
-(5)+(03)
(2
(2) am

(iv) The lines £H and FG are parallel and
equal,

(V) B%:ZB-}:
_L(15)_(3)
‘2(0)‘(0J

AB=24F

A

-

now, (:b=(‘8+ E—H AD
(=3, (-2Y (6
(3P0
{1
-3
GD =Cb-CG
f N (05
-3 l-1s
_( 05
-5
as Cr:b-C%
G is the midpoint of CD Shown.

1 8 L2014 12 08y

{a) In this question you may use the grid below 10
help you.
The point £ has position vector [‘,:

J and the

point @ has position vector ( ?J

byt
() Find PO. [
(i) Find lﬁ?_). m
(iii) Find the equation of the linc Po. (2]
{iv) Given that @ is the midpoint of the line
PR, find the coordinates of R [2]

(b

0 :1 A '

In the diagram triangles OAB and OCD are similar.

d—l =, O'B =b and B.C =da-b.
(i) Express, as simply as possible, in terms of a

and/or b
() B, (1
® AC. (i
(©) CD. 2]

(ii) Find, in its simplest form, the ratio
() perimeter of triangle OA8 : perimeter of
triangle OCD, n
(b) area of wiangle OAB :orea of trapezium
ABDC, (1]
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Thinking Process

(@) () PQ=0Q-0P

i if EB=[§) then

EBI = Ja? + b

(i) To find equation of line PQ & use
y = mx + ¢ where m ls the gradient and ¢
is the y-intercept.

(iv) Let A be {x, y). Find the midpoint of PQ
and equate it to the midpoint of OR.

®) () (a) AB=OB-OA

(b} AC=AB-BC
{c) & Apply similarity concept and express

— -
CD as a ralio of AB
{iy (a) To find the ratio # consider the ratio
of the linear dimensions of two triangles.

{b) Apply concept of area of similar

triangles. 1321. = [EL;]E

Solution with

@ @ PO=00-0P
8Y (4)_( 4
-"[_3]'(2):(—5] Ans.

(i) I FQI = J4)? +(=5)
=J16+25

=+/41 units Ans.

(ii)) Wehave. P(4.2) and Q8. -3)
-3-2 5
dientof PO= ——=-=
gradient of PQ S 3

equationof PQ is: y= -%x +c
using P(4.2), 2= -%(4) +¢ = c=T7

y =—ix+ 7 Ans.
4

(iv) Let the coordinates of R be (x. y)

midpoint of PR= [4-;.\-‘ 2-;2-};)

since Q is the midpoint of PR.

= [4’;*. -2-2]=(s. -3)

2 2
445 _ 24y
= 3 =§ g -5 = 3
4+x=16 2+y=-6
x=12 y=-8

Ris(12. -8) Ans.

() () @ AB=0B-04
=h-a Ans.

(b) AC = AB+ BC
=h-a+4dn-h

=3a Ans,

(©) OC =0 +AC

=a+3n=4a
o4 |1

= —— =
oc 4

since AOAB and AOCD are similar
OB _AB_01 _1
ob ¢cDb oOC 4
= CD=4.B
=4(b-a) Ans.

(i) (8) perimeter of AOAB : perimeter of AOCD
= 1:4  Ans.

Since AQAB and AOCD are similar, the

ratio of their_perimeters is the ratio of
their corresponding sides.

) arcaon‘AOAa_(l)==_|_
1

area of AOCD "4 6
therefore,

area of AOAB :area of trapezivm ABDC
= 1:15 Ans.

Note that aren of AO48 is 1 unit.

Area of AOGD is 16 units. Therefore area
of trapezium ABDC is 16 - 1=15 units.

19 (vaors pro10)

H“

0

A is the point (5, 5) fTB=(_§)

(a) /B is mapped onto CD by a reflection in the
y-axis.

Find CD. i
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{(b) AB is mapped onto AL by a rotation, centre A,
through an angle of 9g° clockwise,

Find AE. ]

() Find ,.ﬁr’. )

Thinking Process

(a) Draw A-:B on the grid and reflect it In the y-axis,
() £ If AB= (g] then l.:ib|= N

Solution

(8) C‘TD:[::) Ans,
{b) A-:E':(j] Ans.

© lfa’ =) + (Y
=Ji6+9

= \/5§=5 Ans.

20 (N2014:2 O7a)
(n)
B
2}
a
A b E

In the triangle 48C, D divides AB in the ratio
3:2, and £ divides AC in the ratio 3: 2,

A-:')=a and .-rE= b.
(i} Show, using vectors, that DE is parallel 10 8C.

[3]
{ii) Find the ratio Area of triangle ADE : Aren of
trinngle ABC., [2]

Topic 18 Vectors in Two Dimensions © Page 14

Thinking Process
(@) () Using vecior subltraction, prova that D_'E =k BC.
Note that AB=24D and AF - Sac.
(i) Note that sADE is similar 1o AABC
Solution
(@ () Giventhat, AD:pE=3:2
= ATD:A_’B'—-J:S = -JTD-%%B
also given, AE:EC=3:2
> AE:dC=3:5 = ..HE=§-A"C

- -

now, DE= JE- A

N
|

=

Aadi = YRRV [YPR AT
1
i

since EE is 3 times of BC
DE is parallel 1o BC  Proved,

(i} DE is parallel to BC
= ADE and AABC are similar

Arcaof AdDE ; Areaof AABC

3.5
9:25 Ans.
2 1 12015 1 (25}
¢
A
a
0 > D
b Fi]

In the diagram, A is the midpoint of OC and 8 is the
point on 0D where 0f = %OD.

C-J:fraand O-’B:b.

(a) Express, as simply as possible, in terms of g
and b

() AB. ()
(i) ¢p, [
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{b) E is the paint on €D where CE-ED=1:2.

(i) Express BE. o5 simply as possible, in terms

of a and/or b, 2
(ii) What special type of quadrilateral is
ABEC ? i

Thinking Process
@) () AB=0B-OA

@ CD=0D-0C

() () Use GE - Bb- DE . Note thal ED=2CD.

w(h

(i) # Nole that AC and BE are parailel.

Solution

@ () AB=0B-0A
=b-a Ans.

— o+

(i) Giventhat, OC= 204
also. 53 =% (;D = C?D = 358
CD=0D-0C
~308-204
=3b-2a Ans.

() O

o

-

CE:ED=1:2 = ED=%C

-

BE = BD+ DE
- BD-ED
ol
=2p-2¢D
:Zb—-23-(3b-2a)
4

=2h-—2b+§a

23
= 311 Ans.

(iiy ABEC is a tropezium. Ans.

22 asp20ll @

(@) G C

H
A

ABCDE is o pentagon.
AFB, AHE and BGC wre straight lincs.

) ,EIE=[(1’]. Calcolate | AE| i
(i) H is the midpoint of AE, and FTW:[_32 5).

Find .AF. 2]
(iii) G divides BC in the ratio 1 :2.

~ (25 = (-
BG=( 0) and CD=(_7).
(@) Find GD. (4]

(b) Explain why GD is parallel o FII. [1]

(iv} B is the point (3, 10).
Find the coordinates of D. N

Thinking Process
@ 0 & j’a:(g] then |48l = J7 £ 2

i) Apply AF=AH+HF
(i) (a) Apply GD=GC+CD # Use the given

ratio to find é.C.
{b) Express GD as kFH.

(iv) To find D # write 5D =0D-08 and

calculate 50 .

Solution

@ & |JE|=Jer vy

=437 unils  Ans,
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(i) AF=AH + HF

I -+
=—(AE) - F.
2(.45) H
_1f6) ( 2
T301)7T(-35 _
(N (2. (1
‘(0.5)'[-3.5)‘(4) A
BG 1
ive —_—aa =2
(iif) (a) Given that, GCo3 = CGC=28C

G::D=G_&‘+éb
=2(B-.G)+(.:b

()
B

since GD = 2FH
GD is parallel to #H.

(i) BD=8G +GD
> o (25) (4
8- (59
> (3)_ (65
60~(j0)=(%3)

coordinates of D are (9.5, 3) Ans.

23 vav16.r2 02

@ Jk <[> kL={ 4 Lar=| !
5 -2 3
() Find J1.
(ii) Calculate l)ﬁ'.,

(b)

In the diagram, O4=4p ond OB=b

C'is the point such that O4C is a straight line and
AC =204.

D is the midpoint of Of,

E is the point such that E?‘:O.b‘
(i} Express, as simply as possible, in terms of

aand b,

(a) 4D, (]

(b) EB. (1)
(i) Find lﬁ?”ﬁ)l B

Thinking Process
(8) () JM=Jk+KLs LM

A-.B'= vad + B?

(W) if AB= [g) then

(b} () () AD=0OD-Cn
() Apply, EB - EC+CH
() To find the ratio h calculate the magnitudes.
of f::.B and A-b.
Solution

@ () A=K+ RLe L/
(2Y.f 4Y (-1
(32
=(g) Ans.

@ |£- Jarscar
=20

=2J5- units  Ans,

() () (@) AD=0D-0
I

==b-a Anps.
2



10" Mathematics (Topical)

Topic 18 Vectors in Two Dintensions © Page 17

(b) Giventha, EC= JD N %b
AC=204=2n
oC=3a
(8 =08-0C
=h=-3n

now, EB = EC+ C_"B

i | £o|= for v @r

24 wwisr20i0 o

Thinking Process
(a) (i A"C:%;ﬁa

(i) To find the ratio F express 56 and c:.D in
terms of a and b.

Solution with T

@ () AB=0B-Od
=6b=3n=3(2b—n) Ans.

(i) Giventhat, AC:CB=1:2

= AC:AB=1:3
—  AC=1aB
o
= -:vl;—x 32bh-a)=2b-a Ans.

(i) CB= %,TB

=%x3(2b ~5)=2(2b-u)
CD=CB+ BD
=2(2h-u)+5n-b
=db=2a+5a-b
=3a+3b
=3(n+b} |

%€D=:|+b

GC = O+ AC
=3n+2b-a

(a)

[>-]

6b

- A
0 la
ACB and OCD are straight lines,
AC:CB=1:2.

Ovd=3a and OB =6b.
(i) Express AB in terms of & and b.
(i) Express AC in terms of a and b.

(i) BD=>5a-b.

Showing your working clearly, find ocC:

=2u+2b
=2(n+b)

—adepy=2cp
J 2
= JC=%€D
oc:Ch=2:3 Ans.

)}
(

CD.

(4
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25 iz prg2n

o

OACB is a parallelogram.

Od=nand OB =b.
P and Q are poinis on OC such that OP = PO = QC.
(a) Express, as simply as possible, in terms of a

and b,

G op. [

i) &P, [
(b) Show that triangles OAQ and CBP are cangruent.

{21

Thinking Process

{a) () Note that 5P=3100.

() Use BP=0P-0B.

{b) Observe that Irangles are congruent by SAS
property.

Solution

| —
ql

@ () OP=

(Od+ AC)

il

(a+b) Ans,

Gh = g e

(i) BP=0P-08

&=
]
| —
|
J
=
>
=
b

(b)

~
0

O
¥
&

OACE is a parailelogram,
Od=Cn

giventhat, OP = PO=0C
o0Q=CP

also, .-I@Q = BCP {alternate angles)
A0AQ = ACBP (SAS) Shown.

2 6 N2017 11 27)

J';P

P Q T,—"-

[7] x
; (-3 {2
In the diagram, OP-( 4) PQ_(U)_

(@ Find IJPHP"QI. 3]
(b} T is the point where P_'T=kl’-b.

(i) Cxpress OT 85 & column vector in terms of
k. t
(iiy M is the point such that O, T and M lie on
a straight line and 0_‘;! —(Izg)
Find the value of 4. [2)

Thinking Process
(a) # Find the magnitude of OP and PQ by using

(5))-ve7

(b) () Apply vector addilion: OT = G+ AT

formula;

(i) Write OT =h OM . Find the value of # and
then subsequently find &,

Solution

@ lorl+|rg

= V=37 + @) + 27 + o)
A

=5+2=17

Ans,
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) () OT=0P+PT
=0P + kPO
(=L 1oy
-(3)46)

_{-3+2k
-[ 4 ).-\ns.

(ii) OT = hOM
=34+24Y_ (2
(P3%)=(3)
—3+26)_( 24h

4 L 16k

= 4=16 = h=i
16

il
4
also. -3+2k=24h

i
= —342k=24(~
+ )

2k=6+3 = k=% Ans.

27 vaoes p2 08

Q = C
OYC is a triangle.
A is a point on OY and B is a point on CY.
AB is parallel to OC. AC and OB intersect at X.
{(a} Prove that triangle ABY is similar to triangle
COX. Give a reason for each statement you
make. {31

(®) O =3a and OC = Ge and CB: BY =1:2,
Find, as simply as possible, in terms of a

and/or ¢
() AB. ]
(i) CF. 2]

{¢) Find, in its simplest form, the ratio
{iy OV:\B. (2
(it) arca of triangle COUY tarea of triangle 481
1]

(iii) area of triangle A}8 :arey of trapezium OABC.

Thinking Process

{a) Prove that two angles of one lriangle are equal to
two angles of another tnangle.

(b) () Tofind AB # consider that AAYE s
similar to AQYC.

by s o oA 1
(n) Use CY =CO +0Y . Note that ay "3

{c) (i) To find the ratic & use the rile of
similarity i.e. ratio of corresponding lengths

is equal.
(i) Apply concept of area of similar

A l_-l_"z
triangles., ZL =
angles A ('—2 J

Solution

(@ ABY=COX (alts. AB|OC)
BAY=0CY (akt Zs, ABJ DC)
since two corresponding angles are equal.

AABY is similar o ACOY.  Proved.

(b) (i} As AB|OC
AAYB is similar to AOYC

Given that, == :l,-

)
[
1l
(3=}
i
s
i
walrs
]

S
o
[

=]
M

At wite o,

(6c)=de  Ans,

AY = 2(3) = 68

= OY=0d+4dY
=3a+6n="%

NOW. C:; = (?O + 5)
=-6e+ 9 =3{3n-2e) Ans

(€) () A4BY issimilarto ACOX

IB=_&§=2

-, e 3

‘52

3.€'=§ = OV:XB=3:2 Ans.
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.. Arcaol ACOY [3)2 9
(ii) == =E

Arcaof AABN  \2

. area of ACOX :areaof AABY
= 9:4 Anms.

(iiiy Araol A4)B =(g)2 _4
Areaof AOYC “\3/ ~ 9
therefore,

areaof AAYB : area of trapezium QA4BC
= 4:(9-4)
= 4:5 Ans.

* Note that area of A AYB is 4 units,

Area oft AOYC is9 units. Therefore aren
of trapezium OABC is 9 — 4=3 units.

28 waoim prg2s)

In the dingram, AD8B and ACF are straight fines.
BC intersects DF at E.

A
3p+5q
D
P
b . C
? 3q £ 2q
F
AC:CF=2:1.
DB=p, BE=3q. EC=2q. and AC=3p+5q,
(a) Express AB in terms of p. [1]
(b) Express (:;-‘ in terms of p and/or q. m
(¢) Express EF in terms of p and/or q. (1]
W) EF=kDE. Find k 2]

Thinking Process
(3) AB=AC +CB

(b) Note that c?:%AE

(c) EF=EC+CF

(d) Write EE as D-.:EJ+ EE,&' Compare E;’ and DE

Solution

-

@ AB=AC+CR
=3p+5q+(-2q-3q)

=3p+5q-5q
=3p Ans.

(b) Giventhat. AC:CF=2:1
AC 2 ]
—== = CF==udC
cF 1 2
- [ -

CF==dAC
2
-_%(Bp-i-Sq) Ans.

] 5"=E}'+C:}-‘
=2q+%(3p+5q)

_ dq+3p+ 5q
2

_3n+% =%(p+3q) Ans,

[N ]

@) EF=kDE
= EF =k(DB+ BE)
= %(p+3q)=k(p+3q)

= k ---2 Ans.
2
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= (d) () Note that no one waited for tess than 1 min.
i PR {i) Add up the number of people who waited for
Taptc 19 more than 5 minutes and calculate the prob-
g ability.
i) Stﬂ;.'”t'___ . = . , (e) (i} P(>5min)xP{<5 min}x2
| Statistics | .
L _— Solution
i | 2 Tim Number Frequ
e um . Frequency
{¢ minutes) | of people LA density
l<r<3 1 MR a=2
3<rsd |10 1| =10
1 w200 p2 109 T 5 | %= 3
Answer THE WHOLE of this question on a sheet S<r<7 (4 3 3 _5
of graph paper. d E]
B_
The waiting times of 50 people at a supermarket checkout 7<1<9 8 2 T
were recorded. 9<rsl2 6 3 £=2
The results are summarised in the table below. i
T [1, 23| s 2re | s 2res | D ere s 7% 20| 0412 12)| |t RefEw bistogmm o the st FRBS
{: minutes)
Number | =, 10 8 14 8 6
of people
{(n) Using a seale of 1 cm to represent 1 minute, draw (b %x 50=137.5
a horizontal axis for waiting times between 0 and
i2 minutes. -, upper quartile liesinclass=7<rs9 Ans.
Using a scale of | cm to represent 1 unit, draw a
. r 4. (c)
vcr.ttca] axis for frequency densitics from 0 to 10 Time |Midpoint] Number of _
units. ) ‘ o plel i Product, fx
On your axes, draw a histogram to illustrate the _ peopre.
distribution of waiting times. (3] 1<ts3 2 4 B
(b) In which class does the upper quartile lic?  [1] 3<ts4 | 35 10 35
{c) Calculate an estimate of the mean waiting time, 4<ts5 4.5 8 36
i3] <127 6 4 84
(d) One person is chosen, at random, from the 50 people. 7<159 8 8 64
Write down the probability that this person waited 9<i<12| 105 6 63
(i} less than 1 minute, 11 Y /=50 |3 fx=290
(ii) more than 5 minutes. [
() A second person is now chosen, at random, from Mean time =Z£_. 290 _ 5 ¢ minutes  Ans.
the temaining 49 people. 3 =/ 50
Expressing cach-answer as a fraction in its lowest @ ]
terms, calculate the probability that ) () P(<oncminute)=0  Ans.
(i) both people waited more than 5 minutcs, (iiy People waited for more than 5 minutes
[ =14+8+6=28
(ii} one person waitcd more than 5 minutes and the AT I C R
other waited 5 minutes or less. 121 Pmerc than five pinulcs) 2 3g £53 A
{¢} (i) P(both waited > 5 minutes) = 28,21
Thinking Process 50 49
(a) Find the widih of each interval and hence the a3 Ans.
frequency density of each interval. 175
(b} Calculate 75% of total frequency and lock for the (i} P(one waited > 5 minutes, other < 5 minutcs)
interval where it lles.
= (E ® -2-‘1) %2
() Mean= f;( F calculate the midpoint of each 85;) 49
=-2— Ans.
interval. 73
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10

Frequency density

P
0 1 2 3 4 5 6 7 8 9 10 11 12 *x
Time {(t minutes)

2 w2009 11 oy

(b} Angle representing red cars

The colours of the cars which passed a house were noted, =360°-120°-90°=72° (s around a pt.)

The results are shown in the pie chart below.

= 78°
360° represents — 60 cars
78° represents — 00« 78 = 13 cars

360
numberofredcars =13 Ans.

@’@ 3 a0 e o1

The table below shows the number of pets owned by

20 families.
Number of pets Of1 234|567
Numberoffamilies | 2 [ 5 |3 [2 |4 |1 {1 ]2
There were 12 blue cars. How many cars Find
(n) passed the house, [1 (2) the modal number of pots, £
{b) were red? [2] (b) the mean number of pets. 121
Thinking Process Thinking Process
(a) # Note that 380° represents total number of cars. {a) Look for the number of pets which have the highest
(b) # Find the angle that represents red cars, frequency,
. {b) To find mean # divide the total number of pels by
Solution total fraquency.
(@ 72° represents — 12 cars Solution
360° represents — %x360= 60 cars @ Modal number =1 Ans,

60 cars passed the house.  Ans.
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{by Mean
_0x2+lx5+2x3+3x2+4x4+5xI+6xl+7x2
- 20
_54646+16+5+6+14
=2 20
.58
20
=29 _
=5 '0-2.9 Ans,

4 20090109

Fifty students each took a Mathematics and an English test. The distributions of their marks are shown in the
cumulative frequency graph.
{a) Usc the graph

(i) 1o cstimate the median mark in the English test, i1}
{ii} to estimate the 20th percentile mark in the Mathematics test. n
(b) State, with & reason, which test the students found more difficult. (1
4
50-‘ TR EfT bed
b

T e bbed

Leopget PEIT &
Ly i N
!

I
|
i
z
=

(7]
[=]
Il

Cumulative
frequency

%)
o

Thinking Process
{a) (i) To find median mark # find the marks in the English test when cumulative frequency is 25.
(i) # Find the marks in Mathematics tast when the cumulative freq. is 20% of 50, i.e. at 10
{b) To find which test was more difficult 7 consider the marks obtained in both fests for any given percentile.

Solution
(@) (i) median mark = 55 Ans,

(i} 20% of 50

=20, 50=
=5 50=10

when cumulative freq. =10
marks in Mathematics test =2%  Ans.

(b} Mathematics test was more difficult.
Median mark in Mathematics test is 44, Whercas median mark in English test is 55.
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5 waeovr2omn

Answer the whole of this question on s sheet of graph paper.

80 clectric light bulbs of brand A were tested 1o find how long cach bulb lasted. The results are summarised in the
table below.

Ei;:fm) r<50 |50<r<100 /100 <r<150 [150<r<200 200 <r <250 | 250 <7 <300 |300 < <350 [350 < < 400
Number
Somber | 2 6 34 26 8 2 I

(1} Copy and complete the following cumulative frequency table.

Time

130 | <00 | <150 [ r<200 | r<250 | r<300 | r<350 | r <400
( bours)

Number
ofbulbs | ! 3 a4

it
(b} Using a horizontal scale of 2cm to represent 50 hours and a vertical scale of 2 cm to represent 10 bulbs, draw
& smooth cumulative frequency curve for these brand A bulbs, [3]
(c) Use your graph to estimate
(i) the median, 1]
(i) the 10th percentile, [11
(d) 80 brand B bulbs were also tesied and a report on the test gave the following information.
3 bulbs lasted 50 hours or less.
No bulbs lasied more than 350 hours.
The median time was 250 hours.
The upper quartile was 275 hours,
The interquartile range was 75 hours.

On the same axes, draw a smooth cumulative frequency curve for the brand B bulbs. (31
(e) Use your graph to estimate the number of bulbs that lasted 260 hours or less

(iy for brand A, it

{ii) for brand B. m
{D Which brand of bulb is more likely to last longer then 250 hours? Justify your answer. n

Thinking Process

(a) Add up the number of bulbs In the first table to fill in the blanks in the second table.
(b) using scales given, draw the cumulative curve.
{c) (i} Find 50% of the tolal frequency. Mark the value on the graph and read for x-values.
() Find 10% of the total frequency. Mark the value on the graph and read for x-value.
(d} Plot the points using the Information given, and draw a cumulative frequency curve on the same graph.
(e) At 280 hrs, read the corresponding y-values of both brands.
{f) Consider the chance that a bulb will last beyond a certain number of hours.

Solution
(2) :

zl;:,eurs, 1S50 [r<100 | 75150 { <200 {15250 |r<300 | r<350 |r<400

Number

ofbulbs | ! 3 9 13 69 il 79 80
(b) Refer to graph on the next page. @ (i.) Brand A: 71.5=72 bulbs. Ans,
(€ (i) median = 197 hours. Ans, (i) Brand B: 48 bulbs. Ans,

(i) 10th percentile = 145 hours. Ans. (N Brand B.

From graph, 40 bulbs of brand B will last longer
than 250 hours. Whereas only 11 bulbs of brand
A will last fonger then 250 hours.

(d) Refer 1o graph on the next page.
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0t / . |
/ 1 |
| 1 1
16T 1 I
. I I
10 < i i
o Lt as] 101 . 2
0 50 100 150 200 250 300 350 400

Time (1 hours)

6 00001 0209

The graph shows the cumulative requency curve for the
sges of 60 employces. Thinking Process

60+ (a} Teo find median # find the age when
cumulative frequency = 30.

50- (b) Find the difference between the upper
quartile and the lower quartile.

404 {c) To find the number of employees aged

over 50 # find the number of employees
whose age is equal to 50.

Cumulative
frequency
Lad
e

20+ - .
L P e Eviry
104~ 5 a.._. BTN S - L
! -
15 45 50 55 60 65
Age (years)
Use the graph to estimate
(a) the median, [1]
{b) the interquartile range, 2]

{c) the number of employces aged over 50. [1]
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Solution (b) Some boys were put into five groups, A. 8. C.
D and E, based on the times they took 1o run
60 R ."_:L: 100 metres,
ERul A -_f b The pie chart shows the proportion of boys in
Y tyoiio il upper quartile sach group.
s hu ey pE U R SR B AR 7o
) - ppgepgeen . =t
Rans na i By ey ¥
£ [ b A
= 5 P AT Fiy-fs=i e -
3 5 301+ A T
E g ? I} i i’ 7 : ﬁ : i 1
: FHE AN AT T s
U= a0 A e
4 ] Fopoerd
i «:iij..“. Loy dop
01 R R e
b : TR SRR S
0 = ] L e N 1 s
15 200 25 35 40 45 50 55 6D 65
Age (ycars) i
Group 4 contains + of the boys.
(@) Median =39 years.  Ans. Group B contains 35% of the boys.
(b} Upper quartile = 46 years Group C  isrepresented by a sector withan angle
Lower quartile = 32 years of 42..1‘
-, Interquartile range = 4632 = 14 years. Ans. Group D contains 9 boys.
(¢} From gmph‘ the number of cmpluyccs whose age (i) Find the fraction of bO}'S in group C.
is cqual to 50 years = 51, Give your answer in its lowest terms,  [I]
number of employees aged over 50 = 60— 51 {ii} Given that the number of boys in group B is
=9 A 21, find the total number of boys who ran the
g - nns 100 mctres. 121
(iti) Calcuinte the number of boys in group E.
T wwor2on 12]
Answer THE WHOLE of this question on a sheet .
of graph paper. Thinking Process
{2) The time taken by 140 children to run 200 meires (a) () To draw a histogram # find the
was recorded. ) frequency densﬂy_for each range.
The results arc summarised in the table below. (i I‘E!slimale LG G R e
' rawn,

5 (i) Express number of children who took
LI oy |21 <24 | 245126 | 261 <31 {3151 <36 3651 <46 less than 36 seconds as a fraction of
{r seconds) total time.

{ivy # 2 x Aless than 24 seconds). Note
HETET) | R I8 . 28 i that 2 children are selected out of 30,

(i) Using a scale of 1 cm to represent 2
seconds, draw a horizontal axis for time
from 22 seconds to 46 seconds.
Using a scale of 1 cm 1o represent | unit, draw
a vertical axis for frequency density from 0 to
9 units.
On your axes, draw a histogram to represent
the information in the table, [3]
Estimate the number of children who took less
than 25 seconds to run 200 metres, [
(iii) One child was chosen at random.
Calculate the probability that the time taken
by this child was less than 36 seconds,
Express your answer as a fraction in its lowest
terms. m
(iv) Qut of the 30 children wheo took less than 26
scconds, twe were chosen at random.
Caiculate the prabability that they both took
less than 24 seconds. [2]

(i)

(b) (i) ¥ Express 42° as a fraction of 360"
{ii) # 35% — 21. Find 100%.
{iy To find the number of boys in group E

F calculate the number of boys in
each group.
Solution
@ ) — -
" SI:;': ds) Frequency | Width F r(;.ég:am
<< 12 2 1.,= =
2<1<26| 18 2 | H=0
Wsr<3l| 42 5] =ta
3lsr<36| 28 s | F=50
36si<d6 | 40 10 | =4
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3
9 !
8
1
T
7 i
206
g
= 5 »
z
L d
g
= 3 ham
2 pnnna
1
0y » X
0 22 24 26 28 30 32 34 306 38 40 42 44 46 43
Time (f seconds)
(i} From histogram, we see that
frequency density from 24 to 25 seconds =9
= frequency = f.d x width 8 (N2010°P1 Q1)
=9x1=9 The times taken for 200 children to run 100m were
number of children who took less than ,l"flfordcd‘ tative f . "
TR TSR Y ET I vTR e cumulative frequency curve summarises the
results.
(iii) From the table, number of children who
took less than 36 seconds = 12+ 18+ 42+ 28 200
=100
P(lime < 36 seconds) = % = % Ans,
.. 150 4
(iv} P(lime < 24 seconds) = E.x i :"5 .
30 29 =X an
w22 Ans % 100
14s 2
L
. . . 42 2
(b} (i) Fraction of boys in group C = o E
Q
50
=—  Aps.
60
(i) 35% — 21
21 0
100% — EX|00=60 14 15 16
Time (seconds)

total no. of boys=60 Ans.
(iii) No. of boys in group A =%x 60=15
No. of boys in group =21
No. of boys in group C=%x60= 7

No, of boys in group D=9

No. of boys in group £
=60-(15+21+7+9)
=60-52=8 Ans.

Use the curve to find

(2) lhe lower quartile, [n

(b) the number of children who took at lcast 15.5
seconds. 2]

Thinking Process

{a) From graph, find 25% of 200.
(b} Find the number of children who took more than
15.5 seconds.
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Solution Solution
a) 25% of 200 (8) Median lie in interval: 90<m<95 Ans.
(a)

=23, 900= b

=100 x 200 = 50 (b

<. From graph. lower quartile = 14,7 seconds. Ans. (mh;::sw} Midpoint. x | Freq, s F

(b} From graph, at 15.5 seconds, number of 60<mS 8D 60180 _ 79 . -
children =170 =
number of children who took at least 15.5 80<m=90 &599_ =85 16 1360
seconds=200-170=30 Ans.
’ ) 0emsos | WH_gs5 | 4 1850
9 wwr0 9<msloo | BB og75 | 20475
0
The table shows the distribution of the masses of 100<ms<tl0 |00;|| =105 22 2310
90 apples.

° Mo<ms130 | L0030 | 120
ad:;:ﬂm) 60<mSBO |80 < <90 |90 <m<95 [95<m <100 Y /=90 (3 f=83875
Frequency 10 16 20 21

Yo 83875
mean = —/——= T
100 <m0 | 1H0<m=<130 rf
=93.1944=93.2 grams  Ans
22 |
. . 20
(a) In which interval does the median lie? )] () () Frequency de"s“’=‘5‘=‘ Ans
(b) Calculate an estimate of the mean. [3] (i)
(c} A histogram is drawn to represent this informa- Interval | Frequency c!i‘SS F“‘.‘_I
tion. width | densiy

(1) Calculate the frequency density of the B0 < 1y £ 90 16 10 +3_=|_(,

interval 90 <m <95, [1] ™

(i)) The rectangle representing the apples with HW<ms95 20 5 =4

masses in the interval 80 <m <90 has width
2 cm and height 4 cm.

Find the width and height of the rectangle
representing the apples with masses in the

interval 90 <m <95, (2]

Thinking Process

(a) Add the frequencies in each class in ascending (or
descending) order of class. Look for the interval
where the cumulative frequency is 45.

(b} Use mean _-%:—?i # Compute the mid-point (4 of

each interval,

frequency

class widlh

{i} Find the frequency densities of respeclive in-
tervals and use proportionality concept to find
the widih and height of the said interval,

{c) (i} # Frequency density=

Now. class width of 10 represents rectangle
width of 2 cm

class width of 5 will represent rectangle
widthof 1em  Ans,

freq. density of 1.6 represents rectangle height
of4cm

freq. density of 4 will represent a rectangle

height of % «4=[0cm Ans,
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10 2011 12012

The time taken by each of 320 students taking a Physics test was recorded.
The following table shows a distribution of their times.

Time | cocm<70 | 70<m=80 | 80<ms90 [90<m<100}100<m<i10 [ 110<m=i20
{1t minutes)
Frequency 24 92 104 68 24 g
{z) Complete the cumulative frequency table below.
Ti."m m < 60{n < 70| S 80|m<90|ms100 ms110|lm<s 120
(s minutes)
1"

Cumulative 0 24 116
frequency

(b) For this part of the question use the graph paper.
(i) Using a scale of 2cm to represent 10 minutes, draw a horizontal m-axis for 60<m<§20.
Using & scale of 1 cm to represent 20 students, draw a vertical axis for cumulative frequencies from 0 to 320.
On your axes, draw a smooth cumulative frequency curve to iflustrale the information. 131
(ii) Use your graph to estimate
(a) the median, ft]
(b) the interquariilc range, 12}
(¢) the percentage of students who took at least 95 minutes to completc the test. i2]
(iii) A group of 300 students of similar ability took an equivalent test the previous year.
The following graph shows a distribution of their times.

{a) Find the 20th percentile. (1

(b} Find the percentage of students who took at least 95 minutes to complete the test. 1
(c) Hence make a comparison between the 1wo tests. fl]
A
300 i L ToTops
250
Ll Ll laat f4dded daead L1 el
200
Cumulative n -
frequency 0
100
4
rd
50 A
0—4= s
60 70 g0 90 100 110 120

Time (minutes)

S

——
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A
Thinking Process 320 -
{a) (i) To complete the table # sum up the frequen- 300 / ol
cies of the corresponding groups. /
{b) (i) Using the given scales, draw the cumulative 280 /
frequency curve, i /
(i) (a) & Find 50% of tota! frequency. 260
(b} Find 25% and 75% of total frequency. ] /
Mark the two values on the graph. 240 _pBer quarniie
Head the corresponding x-valyes and ﬁ
find their ditference. 130 |
{¢) To ind the percentage # Find the num- :
ber of students who ook 95 minutes or 200 t
mora to complete the test. / i
(i) (a) Find 20% of 300, 2' 180 L
{b) Find the number of studenls who took ] - / L
= median !
95 minules or more. 7 160 I
{c) Compare the medians of both graphs, 'L; ﬁ I
- =4 § }
Solution g v i
(1) g 120 !
= = } | ]
o :::::tes) ms60|mST0ms80|me90|ms100|lmsiolmsig] © 100 : :
) : I
Cumulative lower quartile / !
frequency | © | 24 | 16 | 220 | 288 | 312 | 320 80 /‘ ; :
1|t
. . 60 T
(b} (i) Refer to graph on the right. / e
| I [ [l
(i) (@ Medion = 84.5 minutes Ans, o , BIREL
(b) Upper quartile = 92 minutes 204~ . L L : : :
Lower quartile = 76.5 minutes _,\,& '“x, ZAE Yd b
Interquartile range i 92 —76._5 0 60 80 100 120
= 15.5 minutes Time (m minutes)
{c} Number of students who ook
95 minutes or more = 320 - 264 = 56
56
pcrcumugc=3—’6xl()0=l7.5% Ans,
. 300 THIE TR
GiD) (@) 20% of 320 = 2% x 300 = 60 E=a e i T L TR
100 Seanagaputundadnlialnas CLE AT i
from graph. 20th percentle 250 -4 e EEqRears tanas an s IRINE T
=76 minutes  Ans. e mey HHH T =
wpsd o T T et 28 B S s -t -.ihi i
(b) Number of students who fook 95 200 R —-}"3 T R E
minules or more = 300 - 225 = 75 T R R A e
r.:;‘ T T PR s H I + T “n
=] ; :
pcrccnmgc:ls—xl()0=25% Ans, 8 T HTHLIEE + T R TR S ST
300 ol + + v 1
& 150 71 ay B D A RN pn p L n ks
(c) Comparing the median marks of g e M it 9 S G
bath graphs, we sce that the g dna T oy
students in the previous year = T A R I AT BT e e
. 1
took longer time. S N TR R T T 3t
Hence the test in the previous year AT e[ HE f v
was perhaps harder than the present o R e e =k TR T
years lest. 5043 ) Attt e HETH
TR SEEETIEY H HE R
I T AR u
g 76 44 SrETyos Hpdn sl
60 70 B0 490 100 1o 120

Time {minutes)
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(b) Expressing your answer in its lowest terms, find

11 paoirpio20
(2 02 - the ftaction of people in the survey who liked C

The table shows thedistribution of the number ofcomplete best. m
lengths swum by a group of swimmers. (c) Given that 30 people liked A best, calculate the
p | number of people in the survey. v i
::ﬁ;bh:r(::)fmmplelc Dens20i20<ns40 |40 <n<60160<n<B0
: ~‘ Thinking Process
Erenuency 5 I 3 Y 5 {a) Draw an angle of 168° at the center of the circle
. with a protractor,
{(a) Find the modal class. It (b} Divide 168° by 360°.
{b) Calculate an estimate of the mean. [31 {c) 45° represent 30 people. find what 360° represents.
" Solution
Thinking Process
(a) & took for the class wilh highest {requency. @
f
{b) Use mean= ZZ: # calculate the mid-point of
each Interval. 168°
Solution ’ c
(1) Modalclass=20<n<40 Ans. é
» -
Lengths (n) ol ]:‘omt, qu}e"cy‘ Ix
0<n<20 10 5 50
20<ns40 30 20 600 168° 7
d0<ns6h| 50 10 500 )] 60" =Ta Ans.
60 < 11580 70 5 350
Y. [ =40 |3 fx=1500 (c) 45° 30 people
30
360° —— (=x 360) people
Mcan=%=%gq=37.5 Ans. (45 Ly
=240 people  Ans.
12 (N_MHW @13) : 13(~20n P16
In a survey, some people were asked which of three The distribution of the lengths of time taken by an
songs. labelled A, B and C, they liked best. engincer 1o repair some washing machines is given in
The diagram shows part of a pie chart jllustrating the the table.
results,
Thc angle of fhe sector that represents the peaple who Time (fhoursl 113 |32isd |d<r=5][5<1s8
liked C best is 168°.
{a) Complete the pie chart. 1] Frequency k 5 4 3

The histogram represents some of this information.
)

Frequency
density
(5%

e
k=3

0 7 3 4 5 6 1
‘Time (hours)
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(2} Find £ (n €} Meon
(b} Complete the histogram. [2] _O0x16+1%x0+2%x6+3x6+dx4+5x0+6x2
: = ) 40
Thinking Process _0+6+12+18+16+0+12
40
(a) Use, Frequency = frequency densily x class width _64
(b) To complete the histogram & find the frequency 40
dens.lty for sach range. _ % - % or 1.6 Ans.
Solution
{8) Frequency = frequency density x class width 15 TR S
h=2x2
=4 Ans, {a) A sports club has 120 members,
4 The cumulative frequency table for their ages is
(b) For 4<r<5. freq. density = T 4 shown below,
itves A8 | ves [xsi5|rsas|rsas|veas |vess |rses
For 5<f<8. freq. density = 3= 1 (ryears) | : FaLol e 8 g
i Cumolativel o | 3 | 30 | 60 | o6 | 114 | 120
si - et i . [ frequency
4] (- | = eremmi s it s A v (i) On the grid, draw a horizontal x-axis for
= g L 0=x<70. using a scale of 2 cm to
E -%‘3‘ ! [ o e Tn S A represent 10 years and a vertical axis from
ga : o 0 to 120, using a scale of 2cm to repre-
i 24 H 3 , e sent 20 members.

On your axes draw a smooth cumulative
frequency curve to illustrate the information

i ' in the table. 131
ou 2 3 4 5 6 71 & §= {ii) Find the vpper quartile age. (1]
Time (hours) (iii) Find the interquartile range of the ages. [1]
(iv) Members who are not more than 15, and members
14 0101024 who are over 50, pay reduced fees. Use your
graph to find an estimae of the number of
The table shows the number of goals scored by 40 members who pay reduced [ecs. 1y
foothall 1eams during one weckend,
Numberofgoals [ 0 | 1 |2 3[4 ]5]s Thinking Process
f [ (a) (i} Plotthe curve with the values given in the table.
Numberofteams {16 | 6 | 6 | 6 ) 4|02 i) Find 75% of 120
L . (i) # I10R =UQ-LQ
Find {iv) Find the number of members who are less
! (2} the mode, [ than 15 years old and those who are mare
1» (b) the median, (1} than 50 years old.
I {(c) the mean. (21 Solution

(a) (i) Refer to graph on the next page.

Thinking Process (i) Upper quartile = 43 years, Ans.

(a) Mode is the dala with the highest frequency.

| (b) To find median # find the number of goals In the (i) Interquartile range
middle position. = upper quartile - lower quartile
I {c) Mean= {otal number of goals =43-25=18 vears Ans.
tolal number of teams

(iv) From graph,

Solution Number of members below [5 years =12

(a) Mode=0 Ans,

Number of members above 50 vears
(b) Median=1 Ans,

=120-107=13

number of members who pay reduced fee
=12+13=25 Ans.
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Graph for part (a) (i)

120 T
"1}—{};/’/
—_(:7 L L = it [ Lot by bl L - for
—5 e el S e i e
o L. II
100 : A
| upper quartile N
: By
I
80 1 J
5 S/ :
2 i
3 ok
A 1
% 6 :
E 4 Exs !
5 ni 1l
S / FIE
A0 : n I
Clower quartile n / L
20 —H —— Snany
12 < : £
i =; anes
pLadt: i 1 . -
: 10 20 30 10 50 60 70
Age (x years)
16 (2002 p1 29
gy . = b} Write down the modal class. l
The table summarises the times, in minutes, taken by tt)} e e 1001: more than 8 minulcsll})
a { people to complete a puzzle.
group of peoplc t peie 4/pHeRS complete the puzzle? 1]
Time o crsajdcr<t|B<rsi2 |12<r516 |16<r520 (d) Imran says:
LT, *The longest time to complete the puzzle was 20
Frequency 4 8 7 4 2 minutes.’
Explain why he may not be correct. Il

(a) On the grid draw a frequency polygon to represent
this information.

Frequency

PRIEL T S |

0 12 i 16
Time {f ninuics)

Thinking Process

{a) # Draw a frequency polygon by ploting each fre-
quency against the mid-valug of the class interval.

{b) # Look for the class with highest {requency.

{c) # Use the given table to find the number of
people who took more than 8 minutes.

(d) Note that the people in group 16<t=20 can

take any time between 18 to 20 minutes to
complete the puzzle.




‘0" Mathematics (Topical)

Tepic 19 Saisics © Page 14

Solution {iy Complete the table to show the distribution
of the lengths of the leaves,
(2)
3“ o e 5 Length(/em)| 5</<6 [6</<7|7<i<8 [fei<n ‘)dsﬂ
| i
7 |- ool { ! W Frequency 6 18 2
i |
6 == | B ] S R e ¢ L ey i Y b ekl [t
e AE Ll N I (i} Use the graph to estimate the median. [1]
g 5| Tt L.AN] {iii) Use the graph to estimute the interquartile
o i
3 | I | i = t range, 2]
£ 4| AT T ! ! {(iv) One of these leaves is chosen at random.
; B ) | Estimate the probability that it has a length of
fot Lo L] more than 7.5 cm, 2]
2 il ot 2 A (b} The distribution of the widihs of these leaves is
T S - L S v shown in the table below.
1 i ot X ! L L - -
_1| Loty o] : e etk beli Width (wem) 3<wsd|dewzss|5<ws6|6<cwsT
THES! [ | 1 I P Y -t
0 2 4 6 & 10 12 14 16 18 20 |Frequency 4 15 20 13 1
Termie (¢ minutes) -
T<wgB|8<wsy
(b) Modalclass= d<r<8 Ans.
5 3
() Number of people who took more than 8 minutes
=7+442=13 Ans, (i) Calculate an estimate of the mean width.
(d) Imran may not be correct as the people in the = . (3]
| i 16<r <20 might ke ! (i) Caleulaie the percentage of leaves with a
Onges ime group 16<¢ mig © s width of more than 6 cm. {2]
than 20 minutes to complete the puzzie,
Thinking Process
17 (12012 P2 )5) (a) () To complete the table # use the refationship
. . between frequency and cumulative {requency.
() Thg cumulative frequency graph shows the distri- i) # Find 50% of total frequency and read the
bution of the lengths of 60 leaves. correspending value for the length.
(i) # Read 75% of frequency and 25% of fre-
L B ey St quency. Subiract.
] ! ppututnenn {iv} From graph, find the number of leaves that
3544 have length more than 7.5 cm. Express them
t as a fraction of total leaves.
5041 Tfx :
{b) () Mean-= ZT # use the mid-class width
4591
Y from each category in the computation.
T} Bl ik (i) Express the number of leaves that have widlhs
S LA g greater than 6 cm as a parcentage of {otal
g- e frequency.
w2 1 By .
¥ meEdT : Solution
‘8 BRI DU Gy e R . . .
= ! j_E; pHHE ARRanEs o {a} () From graph, the cumulative frequencies are:
E 2siiiiiizgy :tkf:j:_‘rr: Rt g hd R asaRs
S et en L Ea rr i) SE e Length (fem)| 5</<6 |6</<s7 [7</<8{8</<9 |9<cie
p) 1 B (1 ChoaT
e gt umulative
b Ll 6 24 49 58 60
P by ¢ frequen
15{13:55 e
T
10 b lorclass 7</<8, frequency = 49-24
{Ef: =25 Ans,
54348 .
r forclass B</<9. frequency = 58-49
== =9 Ans.
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Cumulative frequency

(i) Medianlength=7.2cm Ans.

1 8 (N2012:P1:09)

The number of goals scored by some foolball teams
during one weekend was recorded.
The table shows the results.

Number of goals scared| 0 1 2 3 )

Number of reams X 1 5 4 2

E e ot awtivel: v i
TR R L BHER Bt
PR b e e L T ST R
55..1:.1’121.' LTIl fix._fq.i‘ﬁ.i‘J‘..Lﬁ l;i:kﬁ
gt bk -4 T R
HHEpp T e S i R e
N EER e aacans SEHTHEERAT R et
504=r T = ! T
i 2 T :fT.ZIb .;}- 14
g HH T
451 ™ &
40

[
bred

W
Q

(o8]
wn

20

il
B85
el
T
_:213
prwid =
o
e L S
LI, |

I
T
13
g
FREE
e b
mm T
A T

q ettt

v
I

T

4
4EE
G
Il
g

5 6 7 !
Length {cm)
(iii) Interquartile range
= upper quartilec = fower quartile
=78-6.6=12cm Ans.

(iv) Number of leaves with length of more
than 7.5 cm = 60—-38 =22

P(length >7.5com)= % =) %l Ans.

®) () Width {Midpoint| Frequency fx
(w cm) (x) (1 "
J<wsd 35 4 14
dcwss 4.5 15 67.5
S5<wsb 55 20 110
6<ws? 6.5 13 84.5
T<ws8 7.5 5 375
8<cwsg? 8.5 3 255

Y. =60 3> fx=339

Mean width = %

=50 =5.65cm  Ans

(i) Number of leaves with a width of more
thanG6em=13+5+3=21

%x 100=35% Ans.

(a) If the mode is 0, find the smallest possible value
of x. i
(b) If the median is 1, find the value of x. 1]

Thinking Process

{a}) Since mode is 0, the value of x must be greater
then the highest frequency of x.

{b) # Remember that the median is the data in the
middle position.

Solution
(a) Smallest possible value of x=6 Ans.
() x=11 Ans.

19 v20120200

The heights of 150 children are measured.
The results are summarised in the table.

Height |50 /<140 140 <hr<150 | 150< <155
{fcin)
Frequency 10 30 20
155<h= 160 |160</H=170 [170 </ =190
30 35 25

{2) Calculate an estimate of the mean height. 13

{b) (i) One child is chosen at random,

Find the probability that this child has a height
greater than 160 cm. |1}

{ii) Two children are chosen at random without
replacement.
Find the probability that the height of one
child is greater than 160 cm and the height
of the other is 150cm or less. 2]
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Frequency density

{c} Complete the histogram 1o represent the
information in the table.

160

Height {(frcm)

Thinking

Process

(a) # Mean:z-.fi

G

(k) (i) Express the number of children with height
greater than 160 cm as a fraction of total
number of children.

(#) 2 x P{more than 160 cm) x P{150 cm or less).
(c} Note that the distribution Is of unequal widths. Find
the width of each interval and hence frequency
density of each interval,

Solution
(a)
height Midpoint| Frequency .
(1 cm) (x) f) S
130 h <140 135 10 £350
140 <150 145 30 4350
150sh<155) 1525 20 3050
I55<h<160| 1575 30 4725
l6dsh<170 165 35 5775
170 h <190 180 25 4500
T /=150 [T fx=23750
sioht = 2%
Mean height = ST 6“
23750 i
=W=158'33 S.L :
=158 cm  Ans. 2
g
(b) (i) No. of children with S
height greater than § 3
160 em=35+25=60 E‘ 2
P(ht. of child =160 ¢m)
60 _2 'z
=-]-5—=-5- Ans, ::‘_ £
PECE
130

(ii} No. of children with height 150 cm or less
=10+30=40

{c)

P{ht. of one child s > 160cm and ht. of other

is [50cm or less) = (

). (o, 00)

150 T49) 150 * 119
=32 Ans,

149
I-Ilcighl {/rcm)| Width | Frequency r:jc:lnl::l‘""
130sh<140| 10 10 8=
H0sh<I50| 10 30 =3
1505 h<iss| 5 20 | L=4
i55sh<l60| 5 30 P=s
1605 h<170| 10 35 | B=35
170sh<190| 29 25 %g—=|.25

I S

150

166
Height (scm)

176

180 190
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20 pz01301 019 R
- : Thinking Process
(8) Keith records the number of letters he receives (a) ()  Look for the number of letters with
each day for 20 days. highest frequency.

i in the table.
His results arc shown in the table () Mean- otalnumber of letiers

Number ofiletters: | Frequency tolal frequency
0 . 4 (b} # Total number of letters = mean = total frequency .
1 6 Solution
2 3 (@ (1) Mode =1 Ans.
3 2 (i) Mean
_ (4x0)+(6x 1} +(3x )+ (2% 3} +(1xd ) + (A% 5)
4 ! N 0
_0+6+6+6+4+20
e ! N 20
(i) Write down the modc. [ _42
(i) Work out the mean. 21 ;?
{(b) Over the same 20 days, Emma received a mean of 0= 2.1 Ans.

1.7 letters cach day. 4
How many letters did Emma receive altopether? (k) Number of letters = mean = total frequency
[ =1.7x20

o =34 Ans.

21 v2o130002)

A group of 80 students took a Physics test.
This table shows the distribution of their marks.

Mark (m) | 0<ars10 [10<m<20|20<m<30{30<m<40(40<ms50|50<ms 60

Froquency| 4 12 14 2 T 10

(a) Complete the cumuiative frequency table.

Mark(m) [#r=10 [ <20 (<30 m 540 |m <50 {m=60

Cumulative
frequency 1

(b) Draw a cumulative frequency
curve for this information.

{21

(c) The pass mark for the test : T+
is 45. ‘

Use your cumulative T
frequency curve to
estimate the number of b
students who passed.  [2]

Thinking Process
{a) & Use frequency table to

Cumulative
frequency
g
=

complete the cumulative 30

frequency table. T
(b) Using the cumulative fre- 20 ‘ : -

quency table, plot the points ‘ annfaany

and draw a smooth curve. 10 e

(¢} Read from the graph the cu- 5
mulative frequency that corre- 0
sponds to 45 marks. Subtract 0 10 20 30 40 k1) 60
it from total frequency. Mark
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Solution
(®) Mark (m} |ms 00 | <20 |m <30 (540 |m = 50 (i s 60
Cumulnlﬁe
frequency : 4 16 30 52 70 8¢
{b) A
g0 T ) —
iy P outlin
70 == : + .
P b
: T THR LA [
6043 r A— T
50 dAEuEy pas
Cumulative / i
frequency 40 F nnmm . =
A T
30 T ;
} 1 TI33T
20 - &
§E% HH
(0-JAt =p2ds EREEREad
= 1 AT Pt
_..:;-4"{ ::_;-I; ' s
0 - . : »
0 1} 20 30 40 50 60
Mark
(¢)  From graph. the number of students who took 45 marks = 62
number of students who passed =80-62=18 Ans.
22 w2013 r207)
(2) Thedistribution of the times spent by 200 customers 'y
ot a sestaurant one evening is shown in the table, L =g copeire ey T+ I
Time, (7 minutes) 30 < £ <60 (60<¢ <80 |80 < ¢ <90 i | i
|Fre-é;uency 24 p q SA—r | 1 T i
90<¢ <100 [100s¢ <120 f L]
I [
58 28 e fo-eo]. - =
The dingram on the right shows part of the histogram I |
that represents this data. | :
(i) Complete the histogram. mn 5 3 e = i
(i) Find p and q. [21 & =
(iii) Estimate the probability that a customer, E‘E
thosen at random, spent more than 95 we
minutes in the restaurant, [t] 24— ———
(b) The table below shows the distribution of the ages ol
these customers.
Age(yyears) | 0<y<20 |20<y<40[40<y<B0|60<cysBo] !+ —F—| |
Frequency M 57 85 24 i
(i) State the modal class. n 0 : } -
(ii) Calculate an cstimate of the mean age of these 30 40 50 60 70 80 90 100 10 120

customers, 3] Time {f minutes)
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Thinking Process

{(a) () . Find the frequency density of the required
interval.
{i) To find p and q # read out the heights and

number of customers who spent more
than 95 minutes = 29+ 28 = 57
P(No. of customers who spent = 95 minules)
57

widths of the corresponding columns. T
& consider the formula: -
Frequency = freq. density x class width . (b) (i} Modal classs: 40< y<60 Ans.
(ily By referring to histogram, exprass the number (i)
of customers who spent more than 85
minutes as a fraction of tolal customers. Age A
, Midpoint. x| Freq. f S
Solution  years)
® O 0<ys20 | B=10 34 340
P Y. LNy 2 0<ysdo | B0=30 | 57 1710
[1=H f i a0<pseo | Huos0 | gs 4250
Pl 55 £uiad I3 ASREL0 i G<ys8o [ =70 [ 24 1680
: ‘ 3 £ =200 |3 fr=7980
ke e by {agtlehs
. 1 i mean age = Z_f‘: = m
f | yf 200
1 =39.9 years Ans
T
§ > | | A 23 s rrory
g.@ : I§s 2 -
w8 [ The times taken by each of 120 runners (o react o
P el riedals . e i i the starting gun were recorded.
The cumulative frequency curve summarises the
ralf e results.
1
[ SR el 12034————
! —1 | ‘ o
0 y = 100 Ty ;
30 40 50 60 70 80 90 oo 110 120 | |
Time (f minutes) T ‘i’" =t
| i
(ii) For the interval 60 <t <80, y .80 i -
class width = 20 EE |
] ek
frequency density = 2.4 E E’
~  Frequency =2.4x20=48 S 6o
= p=48 Ans.
For the interval 80 <t <90, e
class width =10 404~
frequency density = 4.2 e
Frequency = 4.2x 10=42 T
= g=42 Ans. 20 I| d|
(i) From histogram, we see that frequency i I
density from 95 10 100 minutes = 5.8 I |
= frequency = f.d x width 0 5 T

=58x5=29

Time (seconds)
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{a) Find the upper quartile. [1]

(b) Find the 40th percentile. n

(c) Find the number of students who ook less
than 1.5 seconds. [1]

Thinking Process
{a) Find 75% of 120. Aead the corresponding valua

Thinking Process
{a) To find p & consider the formula:

Frequency = freq. density x class width

(b} To complete the histogram # find the frequency
density of the required intervals,

{c) Find the number of snails that moved less than
4 c¢m and divide it by lotal frequency.

of time.
(b Fl'n;l 40% of 120. Read the corresponding value Solution
of time.
. {a) Frequency = frequency density x class widih
Solution .S
{8) 75% 01’120 =16
= 2x120=90 p=16. Ans.
<. from graph, vpper quartile =1.35 seconds  Ans,
b
(b) 40% or 120 i ®
_ 40 = 124—
=700 " 120=48 ]
- from graph, = 4 ; :
40th percentile = 1.1 seconds  Ans. 8 5
1 R Tl T
{¢) From graph. the number of students -
who took less than 1.5 seconds £ 26y T P i R
=104 Ans. g5 |
2oy
=
24 w20t e 01y i
In an experiment with a group of snails,
the distance moved in one minute by each 0 ] : -
snail was recorded. 0 = . . 5 5 . . ° 10 ¥

Some of the results are shown in the table
and illustrated in the histogram.

Distance
(x centimetres)

2<xs33<xsd|dexs5|5<x<T|T<xs9

Erequency 6 9 12 P 4

Frequency

density

Distance (cm)

(¢) Total number of snails =6+9+ 12+ 16 +4 =47

No. of snails that did not move more than 4 cm
=6+9=15

Pithe snail did not move more than 4 cm)

=15
=9 Ans,

(=2}
e

i
L
I~
¥

[ ]

0 2 3 4 3 6 8 9

Distance (cm)
(a} Use the histogram to find the value of p. [}
(b) Complete the histogram, 2]
(c) One snail is chosen at random.

Find the probability that this snpail did not
move more than 4 cm. [
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258 waisr2 0

@) The results of a survey of the number of cars
owned by 50 families are given in the able
below.

[Number of cars 0 | 2 3
Number of families| 4 35 6 | 5

(i) Calculate the mean number of cars per
family. 2]

(i) When the same 50 families were surveyed
at o later date, the results were as follows.

Number of cars 0 1 2 3

Number of families| x 37 y 3

The mean number of cars per family stayed
the same as before.
Find x and y. [2]
(b} A service station sells dicse), unleaded and super
unleaded fuel.
During one week, 13 500 litres of diesel and
36 000 litres of unleaded were sold.
The total number of litres of fuel sold that week
was 54 000.
(i) What fraction of the total number of litres
sold was super unieaded?
Give your answer in its lowest terms. [1]
(i) Complete the pie chart to represent the
amounts of fuel sold.

Diesel

(31

Thinking Process

{a) (i) To find the mean # divide the tolal number
of cars by the tolal frequency.
(i} Equale total frequency to 50 and form an
equation. Equate mean to the answer found in
(i). Solve for x and y.
{b) () To find fraction & compule the number of
lires of super unleaded fuel.
{iy To complete the pie chart # calculaie the
angle representing each type of fuel.

Solution

@ () Mean= XA H1X39)+(2xEHr (32 3)

50
_0+35+12415
- 50
=82 124 Ans

T 50
(i) Total frequency = 50
= x+37+y+5=30
_\-+_1n=8-.....__.(|)

(0x )+ {1x3T)+{2x )+ (3% 5)
30

from part (i). mean number of cars = 1.24

(Ox )+ (Ix37)+ (2% p)+(3x5)

mean =

=1.24

30
37+2p+13=62
2y=10
1=5

substitute y = 5 into (1).
x+5=8 = «x=3.

x=3 y=5 Ans

(b) (i} Number of litres of super unleaded tued sold
= 54000 - 3500 - 36000

= 4500
fraction of super unleaded sold
_ 4500 _ |
5i000 12 ™

(i} Angle represented by dicsel

_ 13500 aon0 _gge
——54000)(:60 90

Angle represented by unleaded
_ 36000
54000

Angle represented by super unleaded

% 360" = 240°

_ 4500 a8
——54000x360 =30

Diesel

-

Unleaded 240° 30°

Super unleaded
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Some students were asked how long they had each spent doing homework the day before.
summarised in the table.

The results are

Time (¢ hours)

0<¢50,5

05<121

l=¢=1.5

15<¢=2

21225

25153

(a)

(b)

()

GirlsEe| ¢

3

6

0

Boys 3

3

4

5

3

2

On the grid, draw a
frequency polygon to
represent this information
for the girls and another
frequency polygon for the
boys. [3]
Write down the modal group
for the girls. [
Make a comment comparing
the distribution of the times
spent by the girls with the

Frequency

limes spent by theboys.

1

l 1.5

Time {r hours)

Y

Thinking Process

(a} To draw a frequency polygon # plot each frequency against the mid-value of the class interval.
(b} # Look for the class with highest frequency.
(¢} For comparison, consider the modal groups for the two graphs or the range of times spent.

Solution
(a)

-l

Al

L%

Frequency
P

()
(c}

1.5

Time (¢ hours)

l<r<1.5 Ans.

Comparing the modal
groups, we see that the
modal group for boys ic.

1.5 <752 hours is higher

than the modal group for
girls. Therefore boys spent
longer time doing their
homework than girls.

Alternatively:

Most girls spent between
0.75hours to 2 hours doing
their homework, whereas
boys times are more evenly
spread between 0.25 hours
to 3 hours,
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{a) The pie chart summarises the results of a local
clection.

Candidate D

Candidatc A

(i) Candidate B received 1600 votes.
Work out the total number of people who

Topic 19 Siaiistics © Page 23

Thinking Process

{(a} {i) Note that 1600 voles are represented by 60"
Find the number of votes represented by 360"
(i) To find the fraction # Find the angle
represented by Candidate D.
(i) # Find the number of voies received by
candidate A and C.

(b} (i) Use mean=-ZZf; & Compute the mid-point

(x) of each interval.

{i) To draw histogram # first find the
frequency density for each range.

(i) Estimate by referring to the histogram drawn.

Solution

(@) () 607 represents — 1600 votes
260° renrocents — 1600 2 cns
360" represents o0 360
= 9600 voles
total number of people who voled
=0600 Ans.

(i) Angle representing candidate D

1 voled in lh.c clection. . - 2] =360° - 144° = 60° - 90° (s around a pt.)
(i) What fraction of the vote did candidate D - 66°
receive? -
Give your answer in its Jowest lerms.  [1] fraction of votes that candidate D received
(iii) How many more voles than candidate A 66° _ 11
did candidate C receive? 121 “360° 60 "%
{b) The table summarises the ages of the members . M. . L
of & film club. (iii) Votes reccived by candidaie A = 0 = 96010
= 2400
Agclayears){158a<20|205a<30|30sa<40(405a<60({60<a<BO 144
; Votes received by candidate € = — = 9600
Frequency 12 36 45 33 24 360
. | =3840
(i) Calculate an estimate of the mean age of difference. 3840 - 2400 = 1440
the members, [3]
(ii) On the grid below, draw a histogram to candidate C receives 1440 more voles
represent this data [3] than candidate 4 Ans.
1 20 30 40 50 60 T L1

Age (a years)

(iii) Find an estimate for the number of
members of the film ciub who are over
50. [
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Age Midpoint.| Frequency Product, & In an experiment, a red die and o blue dic were
{at yeors) x S

thrown 10 times.
15sa<20| 175 12 210 Each time, the score on the red die was subtracied

0ga<30| 25 36 900 from the score on the blue die,
6sa<dd| 35 45 1575 The results are given below.
40 a <60 50 13 1650 5 4 =3 4 0 2 41 3 3 -2
60<a<8h]| 70 24 1680 Far these results, find
{2) the median, I
Zf:lS(} Zf"=60]5 (b) the mean. [2]
T/150 Thinking Process

=40.1 years Ans, {a) To find median # write the given numbers in

increasing order.
(b} To find mean # divide the tolal resulls by total

frequency.
(i) Solution
MBS pruq | wigm| Frea -

(a years) 4 density (®)  Writing the values in increasing order, we have,
I5sa<20| 12| 5 |L=24 4 -3 -3 -2-102345
Wsa<30| 36 | 10 ?(Gi =36 middle positions are 5th and 6th
J0sa<do| 45 | 10 [H=us o medin==E0u L yp
40sa<60] 33 | 20 (=165 () Mean
60sa<80| 24 | 20 [Z=12 SN R #0424 (1) (=3} 4 3+ (=2

= N 10
_5—4-3+4+0+2—|—3+3—2_L )
= T =10 Ans.

5
£y
s
<
é 3
S
g2
-5

|

10 20 30 40 50 60 70 80

Age (a years)

(ii)) From histogram, we see that
frequency density from 50
10 60 years =1.65
= {requency = f.d x width
=1.65x10
=16.5
number of members over
50 years = 16,5+ 24

=405=41 Ans.
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() 100 students were cach asked how long they spent talking on their mobile phone during one day.

summarised in the table,

The results are

60<¢<80 |80<sr=100

Tune {r minules) O<r<i0 | 101520 [ 20<7540 | J0<rs60
Frequency | 10 30 12 e | 20 | 12
On the axes below, draw a histogram to represent these results.
3
Tt
2 us
Frequency
density
1
0
0 20 40 60 80 100

Tune {(f minuies)

(b) The masses, in grams, of 240 polatoes were found.
The cumulative frequency table for these results is shown below.

L Mass 050 | s 100 | mrs150 [ ms 200 | m s 250 |ms300 |ms 350
_(m grerus)

" Cumulsiive’ 2 )
| 0 4 54 132 | 204 | 236 | 240

(i) Draw a smooth cumulative frequency curve 1o illustrate this information,

»

250

200

Cumulative
frequency =3 i

1504—— 1
bl i
R

W

50

Y

0 50

(i) (a) Find the median,

100

{(b) Find the inter-quartile range.

150

200 250

Mass (nr grams)

300 350 2]

i
(21
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(iii) Complete the frequency table below.

(mMas_s ) 50ems<100 | 100<m<150 | 150<me 200 | 200 <m =250 | 250 < < 300 | 300 < ms 350
Frequency 4 [
(iv) A potato with a mass greater than 250 grams is classed as extrn large,

(a) How many of these potatoes are extra larpe? 1

(b) Which percentile of the distribution can be used to find this number? [2

Thinking Process

(a) To draw the histogram # find the frequency density for each interval.

(b) (i} (a) Find 50% of total frequency and read the corresponding value for the length.
{b) Find 25% and 75% of total frequency. Mark the two values on the graph. Read the corresponding
X-values and find thelr difference,
(i) Use the relationship batween frequency and cumulative frequency. # Sublract the number of potaloes in
the first table to fill in the blanks in the second table.
{iv) (a} From graph, find the number of polaloes that corresponds 1o 250 grams. Subtract the number 240.

(b) & find
Solution
A
3 1 + IR } H ot h-L —
® . gan FE R :_:’h!
ime : . req. | MERNE
( mingtes) | Freq- [ Width density i
O0<isto | 10 1w [{8=1 = RxuEuuRy
5 g ERna fREs TEFIETE
0<sg20| 30 | 1o [$2-3 2 !
- i i
We<rs40| 12 | 20 |LE=06 g 3 - TR i
= g ot S —_—
d0<r=60 [ 16 | 20 |$8=08 g e o e i
L 1
60<srs80 | 20 20 [3%=1 b
80<rs 100 12 20 [HE=06
peiadpanadl : Hia
0 L) i 1 ) ;
0 20 40 60 80 100
Time (1 minutes)
{b) (i)
250
/
2004— ' , A

! | upper quartile . ' /
Cumulative T3 - —pr=g === = o | ]

N 1
frequency I / |
150 / 1

|
e L £
il /}’ [
100 ' - }
- : Kol
| / L |
' lower quartile 7/ | !
E1 8 Y e RS ety i v : :
. == , _
| I /| I !
R i Y
155 1931 1230
o 5t i VN !
0 30 160 150 200 250 300 350

Mass {m grams)



Topic 19 Swistics > Page 27

ol
Lar]

72

Ans.

78

75 grams

50

upper quartile - fower quartile

230-153

50<ms100 | 100<m <150 | 150 <ms 200 200 < m < 250 {250 <m < 300 300 < m <350

Mass
ms)

(2 gr

(b Interquartile range

Frequency

(i) (@) Median lengih =193 grams  Ans.

(iii)

‘0" Mathematics (Topical)

()
121

() 1t was found that the recording of the times was inaccurate. The correct times were ail one minute more than

il

hanged.

+

Wrile down the median and interquartile range of the correct times,

Time {minutcs)

er than 250 grams =240 ~204 =36  Ans.

n the graph and read for x-valuas.

r quartile - lower quartile,

edian lime. Interquartile range remains unc

¢ number of potatoes with mass 250 grams = 204

sed in the cumulative frequency diagram.

e

1

number of potatoes with mass great

% 100 = 85%
85th percentile can be used to find this nuinber.  Ans.

204
240

the median time,

(ii) the interquartile range of the times.
Find 50% of 200. Mark the value o
interquartile range = uppel

(b} Add one minute in the m

L)
frequency 100+

(iv) (@) From graph. th
Cumulative
recorded.

0]
(i)

The times taken for 200 people to complete a 5 km race were recorded.

{a) Usec the diagram to estimate

The results arc summari
Thinking Process

{a) (@)

30 paots oz
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Solution
(a) (i) From graph, median i LR 1
= 27 minutes Ans, vt i = 5
(i) Interquantile range - >
= upper quartile T ; i
— lower quartite E__,;x k riish
~30-25 ity GO iiaE
=5minutes Ans, .2 ) : I afnis sy R
= § 1004 - ST o
ER : Ay St r iR
o - S e ey o
, O g5 Y TRt |
(b) Median Eisii !
Rk Tt 'y .
=28 minutes, Ans. 60 haps St :“:_‘;
. v [
Interquartile range PNE 2T e i) '
. . ; TR E riy
=5 minutes. Ans. ERETERE hao
i i
: et i HE R bl -l i3
16 26 28 30 32 34 36 38 40 42 41

Tumne (minutes)

3 I J201311.012)

Omar has a pack of number cards.
He picks these five cards,

FEEL

(a) Write down the mode of the five numbers. (1]
(b) He takes another card from the pack.

(i) If the mean of the six numbers is —1, what

number did he pick? mn

(ii} If the difference between the highest and

lowest of the six numbers is 12, what are the

two possible numbers he could have picked?

f

Thinking Process

{a) Mode is the number that occurs most,
_ sum of all numbers

(b} () Mean= total frequency

(i) Look for two numbers such that thair ditfer-
ence with the highest and lowest given num-
bers i.e. 4 and -4 is 12.

Solution
(8 Mode= -2 Ans,

b @ Mcan=-2+(-4)+(;2)+4+|+x

il

~6==3+x
x==3
the number card he picks is -3 Ans.

(i} Two possible numbers are: 8. and -8 Ans,

The highest and lowest numiber given on
number cards is 4 and — 4.

4—(-8)=12 and B-(-4)}=12

32 w015 p2 09

(@) In a survey, 50 students were asked how long they
spent excrcising during one particular week,
The results are summarised in the table.

Time (t minutes) Frequency
0sr<30 10
30sr<60 15
60<1 <90 1
90<r<120 7

120<1 <150 5
15051 <180 2

(i} Calculate an estimate of the mean time cach
student spent exercising that week, [3]

(ii) During that week, the time Simon spent
exercising is shown below,

Tuesday
Thursday

12.37 p.am. until 1.24 p.m.
8.57 am. until 9.42 a.m.

Which interval is his time recorded in? 1]
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(b) A gym has four different types of machines.
Carol is going to draw a pic chart to show how many
limes the machines are used in one day.

She has started to make a table.

Machine . Frequency Angle of sector
Running 90 120°
Rowing 75
Cycling 57
Weights 64°

(i) Complete the table. 2]

(iiy Complete the pic chan.

Weights

Running

(11

Thinking Process

{a) (i) Use mean:% # Compute the mid-point

{x) of each interval.
(i} To find the interval # find the total number of
minutes spent during two days.

(b} () Note that frequency of 90 Is rapresented by
120°. Find the angle that represents frequency
of 75 and 57 respectively. Similardy find the
frequency represented by 64"

(i) To complete the pie chart #* use the angles
found in part (b) {i}.

Solution
(@ @

Time (r minntes) Midf:"i"‘- FNQ}CDCY [’n}lvucl.
0sr<30 15 10 i50
30<51<60 45 15 675
60t <90 75 m o

90.<7 <120 105 7 T
120<1<150 | 135 s —
15051 < |80 165 2 130

Y S=50 |3 fr=3390

(i)

(®» (i)

Mean time = Z-fl = gjp-

S 30

=67.8 minutes  Ans.
Time spent on Tuesday = 01241237
=1284 1237
=47 ininutes,

Time spent on Thursday = 0942 - 0857
= 45 minutes.

Total time spent during the week
= {7 + 45 = 92 minutes.
required interval: 90 1 <120 Ans.

Freg, of 90 represents —— 120°

Freq. of 75 represenis —— l‘z)%ax 75=100°
120*
Freq. of 57 represents —— —5o=x 57=76°

angle of sector for rowing = 100°  Ans.
angle of sector for cycling =76°  Ans.

for weights:

Freq. represented by 120° =90

Freq. represented by 647 = %?F =6l = 48
frequency of weights =48 Ans.
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(in

Weights

Running

33 (F2015:P2 (M1 8)

(b) The table shows the distribution of the total cost per person for holidays in 2014 for another group of people,

Totalcostper | . <250 | 250<e< 500 5005 ¢ <1000 | 1000 <c <2000 | 2000 < ¢ < 3500
person ($¢)
Frequency 35 20 15 8 6

(i) Draw a histogram 1o represent this data.

0.l4*

0.12

010

0.08

Frequency
density

0.06

0.04

0 500 1000 1500 2000 2500 3000 3500 131
Total cost ($)
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(i) Estimate the number of people whe spent less than $700 on holidays in 2014, 12]
(i) Of the people who spent less than $250 on holidays in 2014, % did not go on holiday.
How many people did not go on holiday in 20147 ]

Thinking Process

() () To draw the histogram # find the frequency density for each interval.
(i) By referring to histogram, calculate the numbar of people who spent from $500 to $700. Then add up
the required frequencies

Solution
) ()
o4}
cosl per person | . ; o
($c) Freq. | Widih | Freq. density
0.12 : | osc<2s0 | 35 | 250 |wgp=01
= i 250<c<500 | 20 | 250 |$e5=008
0.10 : : 500sc<1000 | 15 | s00 |355="003
: [000Sc<2000| 8 | 1000 | o =0.008
6 -
. 0.08 20005 c<3500] 6 | 1500 | 350 = 0-004
g =
23
73
=006
0.04
0.02
Y 4
0 3
0 500 1000 1500 2000 2500 3000 3500

Total cost (5)

(i) From histogram, the frequency density
from $500 10 $700 = 0.03

= frequency = f.d x widih
=0.03x 200
=6
. number of people who spent kess
than $700=35+20+6
=61 Ans,

(i) People who spent less than $250 = 35
Number of peaple who did not go

on holiday = % x35=10 Ans.
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34 a5 e gau

The masses of 400 poals were measured,
The resulis are shown in the cumulative frequency graph.

Cumulative frequency

Pk dfustaiity ; i
38 a0 f2 e 66 68 70 72
Mass (kilograms)
{n) Use the graph 1o find
(i} the median, ]
{ii) the 30th percentile, [1]
(i} the pumber of poats whose mass is more than 66 kg. _ 1
(b} It wos noticed later that the seales used were faulty and that the true readings should all be 2kg more,
On the grid above, draw the true cumulative frequency graph. 1
Thinking Process

(8} (i} Find 50% of 400. Mark the value on the graph and read for x-values.
(} Find 30% of 400. Mark the value on the graph and read the corresponding x-values.
{fi) From graph, Indlhammbernfmwhosemanismhﬁahg. Subtract it from 400,
{b) To draw the frus cumulalive frequency graph # shift the whole curva 2 unils lo the right along the x-axis.
Solution
{a) (i) Medion = 65.4 kp Ans.
(i) 30% of 400
= -—3o'Lx 400 = 120
100

400 4+

from graplh.
30th percentile
= kg Ans,

g

{iii} From graph. ot 66 ke,
number of goals = 240
" number of goats with
nass more than 66 kg
=400 - 240
=160 Ans.

(b) Refer to graph.

Cumulative frequency
(=]
=

Muass (kilograms)
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Solution

35 waoise20i
The length of time taken by 80 drivers to complete a @) Time ey i o] by,
particular journey is summarised in the table below. {/ minutes) q. density
-l 1 _
Time oy <80 |80</ 590 [90<rs95 60<1<80 | 4 | 20 |35=02
{1 minutes) Ty
B 80<r<90 | 10 | 10 |1p=
t‘;‘é”"’“ 4 10 14 :g
I OrVEr 90<r<95 | 14 | 5 [F=28
0_
95<r<100 |100<ss110|110<r<130 95<is100( 20 | 5 5=
100<rs110| 24 [ 10 |FF=24
20 24 8 g
110<rs130] 8 20 [95=04

(8) Using a scale of 2cm 1o represent 10 minutes,
draw a horizontal axis for times from 60 minutes
to 130 minutes.

Choose a suitable scale for the vertical axis and draw
a histogram to represent this information.  [3]

(b) Tn which of the intervals does the median time

lie? il
(c} Calculate an estimate of the mean time taken to
complete the joumney. [31

{(d) One driver is chosen at random.
Calculate the probability that this driver took
95 minutes or less for the journey. m
(¢} Two of the 80 drivers are chosen at random.
(i) Caleulate the probability that both took more
than 100 minutes for the journey. 2]
(ii) Calculate the probability that one took 80
minutes or less and the other took more
than 110 minutes. 2]

Thinking Process

(a) To draw the histogram §* find the frequency
density for aach interval.

{t) & Find the median from the table.

{c) Use mean= % # Compute the mid-point (x) of

each Interval.

(d) By referring to table, express the number of
drivers who took 95 minuies or less, as a
fraction of tota! drivers.

{e) (i) Note that first driver is chosen from B0
drivers, and second is chosen from the
remaining 79 drivers.

{f) # Add the number of drivers who took 80
minutes or less and who took more than 100
minutes.

Refer to histogram on next page.

(b) Median lies in the interval 95<r <100 Ans.
()

Time  |Midpoint.| Frequency
{f minutes) 5 pruducLyA
60 <t <80 70 4 280
80<1 <90 85 10 850
90 <t <95 92.5 14 1205
95 <1 <100 97.5 20 1950
100<r <110 105 24 2520
110<rs130 120 8 960
T /=80 |3 fx=7855
e P AS Lo
Y/ B0
=98.187 = 98.2 minules Ans.
(d) P(driver took 95 minutes or less)= %—
7
=39 Ans.
(¢) (i)  P(both drivers took more than 100 minutes)
_23
BEED)
_62
505 M
(i) P(onetook <80 min, other took > 110 min.)
(4.8}, (8,4
g (so . 19)*(30 * 79)
21 28
=3957395
= 2 Ans.
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A

Frequency density
L7

60 70 80 90 100 110 120 130
Time (7 minutes)

36 20601023

The table and histogram show some information about the times taken by a group of students to travel to school

one day.
Time (f minutes) | 0</<10 |10<r<20 [ 20</<30 |30</<60| 60715120
Frequency. ! 28 40 52 18 m
f
ol EEIL T ! i
54 H !
quucncy 44-- _.- et _..__.i..___ ; = Bl
density ‘ Fi e =0
34— A = i el b ol i
| =g
S E T T i l
i - bt e dww
1-1 +
00 10 20 30 40 S50 60 70 8 90 oo Lo 120
Time (f minutes)
{a) Complete the histogram. 2l
(b) Find the value of m. 1]
{¢) Work out the fraction of students who took more than half an hour to travel 1o school. 12]

Thinking Process

(a) To complete the histogram  find the frequency density of the required intervals.
(b) To find m # consider the formula; Frequency = freq. density  class width

{c) From the table, express the number of students who took more than 30 minutes as a fraclion
of the total number of students..
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Solution . 4
(@) Fortheinterval 0<¢ <10 | b o M G el et [t it ol | A
=g 28 [y ik ol | ! i !
frequency density =—=2.8 |
10 & 1 |
For the interval 30 <t < 60, § 24 ——— s T f
i i g g : '
lrequency density = 30 =06 =-d3 5 {
i [ i
{t) For the interval 60 <¢ <120, 24— : l' ey | T x
class width = 60. l | | | | ! i
frequency density = 0.2 | FERSS e S R | i T
Frequency =0.2x 60=12 0 J EEAd | ! : I ' : : i
e et 0 10 20 30 40 50 60 70 0 90 100 (10 120

Time { minutes)
(c) Total number of students = 28 + 40+ 352 + 18+ [2 =150
Number of students who took more than 30 minutes =18 +12= 30
1

Fraction = ﬂ =— Ans.
150 5

37 20160207

One day, garage A records the amount of petrol bought by the first 120 customers.
The results are summarised in the table below,

Petrol (klies), | 0<k510 [10<k<20{20<k<30(30<k$40[d0<k S50 ([S0<k <60 |60<k <70 |70<k <80
Number ofcustomers|f 9 13 36 30 16 9 5 2

{(n) Complete the cumulative frequency table below

ﬁg@gf@g@)g | 410 [ k<20 [ k<30 |k<40 | k<50 k<60 |k<70 | k<8O
Cumulative frequency| 9 22 | 120 [

{b) On the prid below, draw a cumulative frequency curve to represent this data [3]

A
i20 T

19

100

90

Cumulative
frequency

10

60

50

40

3

20

0 10 20 30 40 50 60 70 80
Petral (£ litres)
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(c)

1G]

{c)

Use your graph to estimate
{i) the median, (1
(ii) the 90th percentile of the distribution, [1]

On the same day, garage B also recorded the amount of petrol bought by its first [20 customers.
The results are summarised below.

6 customers bought 10 litres or less,

The most petrol bought by any customer was 60 litres,

The median amount of petrol bought was 34 [itres.

The lower quartile of the distribution was 25 litres,

The interquartile range of the distribution was 19 litres.
Draw the cumulative frequency curve for garage B on the grid on the previous page. [31
Petrol is priced at $2.60 per litre at both parages.
Garage A offers a gift 10 cuslomers who buy over 35 litres,
Garage B offers a gift to customers who spend over $104,
Use your graphs to estimate the number of these customers offered a il at each garage and complete the
sentence below. Show your working,

Garage ............. ofTers a gifl to ............. more customers than garage ............. [3)

Thinking Process

(a)
(c)

(d)
(e)

# Use frequency table o complete the cumulative frequency table.

(i} Find 50% of total frequency and read the corresponding value for litres,

(i) Find 90% of total frequency. Mark the value on the graph and read the corresponding value for litres.
Plot the points using the Information given, and draw a cumulative frequency curve on the same graph.
For Garage A, find the number of customers who bought more than 35 litres.

For Garage B, find the number of litres over which gift is offered, then use the graph to find the number of customers
who were offered gift.

Solution

()

(b)

Petwol klitres) | k<10 |£<20 (<30 |4540 [ k<50 [ks60 |K70 | 4580
Comulatye frequency| 9 | 22 | s8 | 88 | 104 | 113 | 118 | 120

A
120

dod | )

p E T
/{Eﬁ;" GuragcAiL,L A

I
10 90

100

5
N
3

T
1
1
1
3
[
T

90

J0 € 7
Cumulative 3 - /i
frequency 70

60 '[:

50

40 A

io

1.\
hY
N
A
Y

0 ] 20 30 40 50 60 70 80
Petrol (4 litres)
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(© (i) Median=30.51itres Ans,

in 20, 1720=
(ii) looxl_.()--IOS

- from graph. 90th percentile
= 54 litres. Ans.
(d) Refer to graph.

(¢) Garage A: From graph, number of
customers who buy 35 litres =76

. number of customers who were oflered g
gift =120-76 =44 E
. 8104 _ oy
Garage B: P60 40 litres
From graph, number of customers who buy
40 litres = 80

. number of customers who were oftered
git =120-80=40

- Garage A offers agift to 4 more
customers than garage B,  Ans.

3 8 (201612 (3)

Steven asked 25 women how many children they
have.
The results are summarised in the table below.

. \Number of children
0

Frequency

MIJ‘-O\U!'--!

|
2
3
4

(a) Find

(i) the mean,
(ii) the median, i
(iii) the mode. [n
Steven says that the mode is the average that
best represents the data.

Explain why Steven is wrong. "
Steven chooses two women at random from the
group. Calculate the probability that both of
them have just one child.

Give your answer as a fraction in its simplest
form. (2]

2l

()

(c)

(d) Draw a bar chart to represent this data,

-
-

Number of children
21
(¢) Steven shows Frank the paper on which he recorded
the data from his survey.
Part of the paper has been tom.

1 4 2 2 3
0 l 0 3 2
2 0
3 I
0 p

Which five numbers are missing from the paper? [i]

Thinking Process

{a) () To find mean # divide the total number of
children by total frequency.

{i) Median is the data in the middie position. Since
there are 25 women, the 13th woman gives
the median reading.

Take note thal mode is the value with the

highest frequency.

Note that first woman is chesen from 25, and

second woman s chosen from the remaining 24

women.

To find the missing numbers & compare the data

on paper with the data given in the table.

(b}
{c)

(e)
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Solution 39 w601 09
(a) (i} Mean Iy
_O0xT)+(Ix5)+{(2x6)+ (3x4) +(4x3) 54
- 25
=4 n
= 25—I.64 Ans,

- .. 2 -
(it} The median is at the % =13™ position.

Frequency density
i

median =2  Ans. 2
(iii) Mode =0 Ans. 1
(b) Mode is the value that occurs most. 0 ; . E E , . -
Mode does not give the average or the central 0 5 10 15 20 25 30 35 40 45 50
values that describes the data. Time (r minutes)
. 5 4 The diagram shows part of the histogram which
c ‘ome et
€ P(both women have one child) 25 X 24 represents the distribution of times taken by some
[ people to travel to work.
T G (@) Complete the table,
(d) m
4 Time = < r<20/20<0<30|30<r 535 |35 <r < 50
. (t minutes) .
'Frequency FA1 30 8y 30
_ _ - 2]
g r £ : o i ot b, (b) Complete the histogram (1}
7 ' . : Thinking Process
(a) To complete the table # consider the formuta:
E 6 Frequency = freq. density x class width .
] 5 (i} To complete the histogram & find the frequency
£ density of the required interval.
4 — . Solution
. 11 e (@) For the interval 0 </ < 20,
class width = 20, frequency density = |
2 . < Frequency=1x20=20 Ans.
1 et _ i _ i For the interval 30 </ <35,
class width = 5.  frequency density = 5
0 - o Frequency=5x5=25 Ans.
0 4

2 3
Number of children o .
(b) Frequency density from 35<s<50= M‘—c)—

(¢)  Comparing the data with the given table. —

30
the missing numbersare: 0.0, 1.3, 4. Ans, = 15 =

[
X

Frequency density
"

[—]

5 10 15 20 25 30 35 40 45 5
Time (f minutes)

=]
c"
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40 2001 @

(2) Six hundred candidates took a mathematics exami-
nation which consisted of two papers.
Each paper was marked out of 100.
The diagram shows, on the same grid, the
cumulative frequency curves for Paper 1 and

Paper 2.
)
600‘ B it d
Lt et
. 3 (i) Mark the cumulative frequency that
500 Paper 3 corresponds to 60 marks. Read the marks
EbR of paper 2 al this frequency.
Paper ka {i} The test with higher median mark is the
22 easier {est.
g 40 . Solution
e
2 (@ () (@) Medion marks=40 Ans,
=
3
5 300 ’ (b} Interquartile range =52-27=25 Ans.
- l 4] -4 B
7 3 (€) From graph. the number of students who
: scored 45 marks = 3635
200 a *, number of candidates who scored
2 more than 45 = 600 =363 =235 Ans.
100 : (i) From graph, the candidate marks in
Paper2=79 Ans.
n (tii) Median mark for Paper 1= 40
o i # Median mark for Paper 2 = 35
¢ 10 20 30 40 50 60 70 B0 90 100 . Paper 1 was more difficult as the median
Marks mark is lower than paper 2.
(i) Use the cumulative frequency curve for 609“ . -
Paper 1 to find an estimate of B Eamastlans
(2) the median, [ :
(b) the interquartile range, (2]
(c) the pumber of candidates who 500 Paper
scored more than 43. n Cupper quartile Paper ¥ [.H
(ii) A candidate scored 60 on Paper 1. & ; 0
Using both praphs, estimate this g 400 |
candidate’s mark on Paper 2. m £ PigSgagszadatansaatiey 3 X
(iii) State, with a reason, which you £ i {l i: ) 3 1
think was the more difficult paper. [1] mEgaws) b ’ i
£ 300551 . i
=3 1 2 1
Ll G |
Thinking Process : 1
(a) (i} (a} Find 50% of total frequancy and take / |G —1:
reading of the comresponding value 200 h
for the marks. . { I
(b} Interguartile range = upper quarile lower quantile 2l 1
= lower quartile. i na mi | I
(c). From graph, find the number of 100 am n H
candidates who scored 45 marks. anUck I
Subtract it from total frequency. gt HI
A t ]
0 HI N -
0 10 20 30 40 S50 60 70 RO 9 I

Marks
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41 wanis r1 012

A school recorded the number of absent studenis
over a 50-day period,
The results are given in the table,

Number of absentstudents| 0 [ 1 [ 2 | 3 | 4 |5 or more
Number of days 2511516131 ]
() Write down the mode. mn
{b) Calculate the mean. [2]

Thinking Process
(a}) # Look for the number of absent studenis with
highest frequency.

{b) To find the mean # divide the total number of
absent sludents by the total frequency.

Solution
(@) Mode=0 Ans.

(b) Mean = {QX29)+ (Ix15)+ (2% 6) +(3x3) + (4x )
50
50
40

=30 0.8 Ans.

42 12017 01 04

A group of students were asked if they wanted a later
start to the school day.

The pie chart summarises the results.

200 students said no.

Work out the number of students who said yes. [2]

Thinking Process

# Find the anple that represents number of students
who said yes.

Solution

Angle representing students who said yes
= 360° - 80° = 280°

80° represents — 200 students
280° represents — %(-)ng 280 = 700 students

700 students said yes.  Ans,

43 (2007 11 010

{a) Here are the masses, in grams, of 8 apples,
189 175 185 192 ‘202 161 174 196
Find the median mass. 1

(b} A bag contains 5 carrots.
The mean mass of the carrols is 60 2
Another carrot is added to the bag,
The mean mass of the 6 carrots is 65 p.
Work out the mass of the carrot added 1o the bag.

12l

Thinking Process

(a) Find the middle value. & Wrile the given
masses in increasing order.

b - total mass of § camots
(b} Mean total number of carrots *
Solution

(a)  Writing the masses in increasing order.
161 174 175 185 189 192 196 202
middke positions are 41l and 5th

185 + 189
3

median mass = =187g Ans

(b) Total mass of 5 carrots = 60 x 5 = 300 g

total mass of'6 carrots
totdil fiumber of earrots
_ 300+ x
e
300+ x=390
x=%
mass of 6th corrol =90 g Ans.

Mean mass of 6 carrots =

65
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(b) (i) To find median # find the time when

44 (1261782 Q1 1) cumulative frequency = 40.
(a) The table below summarises the times taken by 50 g Lnl::m;arllle range = upper quartile - lower
athletes to run 400 m. {fi} Using the given information, plot the points
: : and draw & cumulative frequancy curve on
Time (¢ seconds) {507 <55|5557<60|60<1<65(655¢<70{705r<75 the same graph.
Frequency 7 16 5 1 1
(i) State the modal class. i Solution
i) Calculate an estimate of the mean time .
(i) taken by these athletes. 131 (a) () Modalclass= 555r<60 Ans.
(iii) Calculate the probability that an athlete (i)
chosen at random took less than 60 : fr
Time |Midpoint.| Fre Ly
seconds to run the 400 m. [2] t scco;ds) I [:,0 WY | product. fr
(b) ”I:he cumulative frequency curve summarises the S0s1<55| 525 7 3675
times taken by 80 boys to run 200 m. S3cr<60] 575 16 930
i 60<5r<65| 623 15 93735
80 T ; g 65<1<70| 675 11 742.5
: 0s1<75 72.5 | 72.5
70 3 F=50 | ¥ fx=3040
2 560 _ F Mean < 225 _ 3040
= § 504 Yf 50
5 E * =60.8 seconds  Ans.
40
(i) No. of athletes who took less than 60
30+ ’ seconds =7+ 16=23
o i . P(an athlete took less than 60 s)
e Ans
104 - —r 50 Y
0 g ial i N (b) (i} Median time =34 seconds. Ans.
25 k(1] 35 40 45 N _
Time (seconds) (i) Upper quartile = 36.5 scconds
Low rtile =32 d
(i) Find the median time. 0 W ey
(ii) Find the interquanile range. [2] Interquartile range = 36.5 - 32
(iii} 60 girls also ran 200 m. =4.5 seconds, Ans.

The girl who took the longest time ran

200 m in 40 scconds. (iti)
The gir] who took the shortest time ran |
200 m in 28 seconds. T
The fower quartile for the boys and the boys
girls is the same. Uy s e e
The interquartile range for the girls is 4 | upper quartile
seconds. g iul 60 bis
Draw the cumulative frequency curve on i 8 |
the grid above, [3) g g, ST | : TSP
1= ] N S & 40-.._.5".@1“__.__. 'l—_._ 1)
Thinking Process : ! |
(a) () Look for the class which has the highest 304 | | aad i
frequency. & e
P lower quartile (EE FEi b !
(i) Use mean=% # Compute the mid-point 201 e _: [ : Tt e
i 11 |
(¥ of each inerval. 107 [EoEey e R
{iil) By referming to table, express the number of By 4 hln s | |
athlates who took less than 60 seconds as a 0 R . i T -
fraction of total athietes. 25 30 35 40 45

Time(seconds)
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4 5 (N2017P1.(2)

The masses, in kilograms, of 20 parcels sent by a
dispatch centre are given in the table,

4.2
8.4

5.3
3.6

5.1
8.0

7.8
32

8.2
4.8

7.5
6.9

32
6.2

57
32

4.1
5.4

5.9
4.7

(@} By using tally marks, or otherwise, complete
the grouped frequency distribution for these
masses.

Mass (m Kilograms) Tally, marks Frequency

Jcm=s

5«<mg?
T<ms9

(1

{(b) The results are to be shown in a pie chart,
Calculate the angle of the sector representing the
group with the smallest frequency, n

Thinking Process

{a) # Construct a tally table,
{b} 360° represenis 20 parcels. Find the angle that
represents least number of parcels.

Solution
() Mode=0 Ans.

(b} Middle pasitions are 15th and 16th,

1+2

median = —-2— =15 Aps.

47 (N2017 L QT

The mean age of Ali, Ben and Chris is 14 years
3 months,

Dai’s age is 15 years and 3 months.

Calculate 1he mean age of the four people. [2]

Thinking Process

To find the mean age # find the total sum of ages
of four people and divide it by 4.

Solution
Mean age of Ali. Ben and Chris = (14 x 12} + 3

=171 months
Dai's age = (15x12) + 3 = 183 months

mean age of the four peaple
_ sum of'ages of four people

. total number of people
Solution 307 +183
{z} 4
Mass (m kilograms) Tally marks- Frequency e _5:‘? =174 months
<5 7
S 76%( // =14 years 6 months  Ans.
S<ms7 ﬁ’# /// 8
T<ms9 H 5 48 wamizer o1y
5 The distribution of the lengths of time spent on the internet

(b) —x360°=90° Ans.
20

46 (N20I7 T Q8)

on a Monday by each member of a group of students
is given in the table.

Time (¢ minutes) 10 <+ <30{30 <7 < 40 40<r550|50<r <80
Thirty students were asked on how many days Frequency J 50 30 30
they ate pasta last week. The histogram represents some of this information.
The results are given in the table.
== ] ‘
(Numberofdays | © | 1 } 2 (3|45 54
Frequency 916|741 2]|2
A= 4-
(a) Find the mode. [t]
(b) Find the median. n & 3
g >
&3
Thinking Process £ 521
(a) Look for the number of days that have the 14
highest frequency.
(b} # Look for the number of days in the . _
middle position. 0 10 20 30 40 50 60 70 8 90
Time {# minutes)
(a) Find 4. In

(b} Complete the histogram. 2]
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Thinking Process j\
{a) To find k # consider the formula, 54 -
Frequency = freq. density x class width
{b) To complete the histogram # Find the frequency 4
densities of last two columns. -
. 7] 34
Solution £z
o
{a) From histogram, for the interval 10 <7 <30, £ §2- '
frequency = frequency density x class width -
= k=2x20=40 Ans,
. <430 0 y T T
(b) Forinterval 40<t <50, freq. density = ﬁ=3 0 10 20 30 40 50 60 70 80 90

Time (+ minutes)

For interval 50 <180, (req. density = g—g =1

49 w7202

A company asked their employees how long they took fo travel to work onc day.
The table summarises the times for 120 employees.

Time (rminutes) | 0<rs20 | 20<r<40 | 40</<60 | 6O<r<BO 80<r5100 |

Frequency. || 2 28 45 22 3|
() (i) Complete the cumulative frequency table below. 11
Time (tminutes) | <0 | 1s20 | 1540 | 1560 | 1580 | 15100
Cumulative frequency | 0 120
r
120 — ooe:
(i} Onthegrid,dmwasmoothcumulative T i W
frequency curve to represent these ‘ : -
results. 2] auas
{b) Use your curve to estimate 100 3 : REBS O i L
! I N :
(i) the median time, 1] - an s s wan
(i) the interquartile range of i L
the times. 2] 80 I
’ Cumulative
(c) Calculate an estimate of the frequency W B AR RN
mean time taken for the TH -
employees lo travel o 60 - nx
work. [31 ] :
40 misRa:
i) 2
L
o = >
1] 20 40 o i 10

Time {t minutes)
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Thinking Process

(@) () Accumulate the valfues in the first table 1o fill in the blanks in the second table.

(i} Oraw the cumulative curve according 1o values in the second table.
(b} {i} Find 50% of the total frequency. Mark the value on the graph and read for

x-valhies,

(i) Find 25% and 75% of total frequency. Mark the two values on the graph. Fead the corresponding

x-values and find their difterence.

(c) Use mean:—%’:,i & Compute the mid-point (x) of each interval.

Solution
(® O ; ;
Time (/minutes) = | 1<0 | 1520 [ 740 [ rs60 [r<80 |r<100
Cumulative frequency | 0 12 | 40 | 85 | 107 | 120
(i) A
120
]
y i
100
= upper quartile ,/
i
: k
80 rAur,
Cumulative ;
frequency t
I i f
60 median \
t
3
{
I
fimas ! H-H -
40 2
t L1
RE " / E
F lower quartile 4 !
fr L]
Pali ’
20 5 :
! i
1 L
{ T EEwNn
BNNyF o | E
o= Y. 2 N
0 20 40 60 80 100
Time {+ minutes)
o . — . (c)
(b) () Median =48 minutes. Ans. Time |Midpoint Frequency T
(i)  Inter quartile range {t minutes) .
= upper quartile ~ lower quartile 0<r<20 10 12 120
=63.5-35=28.5 minutes. Ans. 0<r<40| 30 28 840
40<t <60 50 45 2250
60 <r<80 70 22 1540
80<r<100 90 13 1170
Y /=120 | Y fx=5920
mean = M = 22.2
A Vi
=49.3 minutes Ans,




0" Mathematics (Topical)

Topic 19 Swiisiics © Page 45

50 20 1. g16)

The masses of 200 beetles were measured.
The results are summarised in the cumulative

frequency table and part of the cumulative frequency curve is drawn.

Mass ms05 | msi !mslj med lms225 \ms2S| msl
(i grams}
Cumulative

1] 2% 75 150 170 185 200
frequency J

Cummulative

frequency

{n} Complete the cumulative frequency curve.

{b} Usec the curve to find an estimate for

(i) the median,
{ii) the lower quartile,

{iii) the number of bectles that have a mass greater than 1.85 grams.

i

[
(1
121

Thinking Process

{a) Comgplete the curve using
the remaining points in the
given table.

(b} (i) Find 50% of total

frequency and read

(i

(i)

Solution
{a} Refer to graph.
(b} () Median=1.7 grams  Anms,

|

i

TIITE
Fs b mxai
'l

4
1
'
H

TITTTT
ey H
AR

WL
quartile -

L

{iiy Lower quartile=1.3 grams Ans.
(iii) From praph. the number of beetles with mass 1.85 grams = 125
- number of beetles with mass preater than 1.85 grams = 200-123=75  Ans,
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In a school of 270 children, the distance each child can swim was recorded.
The distances are summarised in the table,

Distance (¢f metres) |05 d <100 | 100 < 4 < 200 200=d <300 [500 = & <1000

Number of ¢children [10 50 60 50

Frequency density

{a) Complete the table to show the frequency densities.
(b) Calculate an estimate for the number of children who could swim more than 400 metres.

2]
1]

Thinking Process

(a) Use, Frequency density = E‘%’-%?ﬁ
{b} To Calculate an estimate # find the number of children in the interval 400 <d <500,
Solution
(a)
Distance (d metres) |05 < 100]100 o <200 (2002 4 < 500|500 4 <1000
Number of children 1o 50 60 50
Frequency density 11 0.5 0.2 0.1

(b} Forinterval 400 <d < 500, frequency =0.2x100 = 20
. Number of children who could swim more than 400 metres=20450=70 Ans.

52 v P20

() Jenny recorded the time, in minutes, of 40
movies,
The table summarises her results.

Time (+ minutes) |60 <r <80 |80 <+ <100 100<¢ <120 [120</ <140 [140 < < 160

Frequency 2 7 15 i1 5

Frequency

On the grid, draw a frequency polygon to represent
this information. [2)

(b} Jenny asked 60 people how many movies
they had each watched in the last month.

The table summarises her results.

TR B Number of movies | ¢ | |

2

4

316

RS Frequency piild

15

Tlg

512

The mean number of movies watched is 2.3 |
Find the value of p and the value of g.

13)

(c) Jenny also asked which type of mavie each
of the 60 people preferred,

The table summarises her results.

Drama

Horror

Frequency 24

B i A s Sl ST S ST S AR S

i Type of mavie | Action Comedy
15

9

12

P

60 70 80 90 100 110 120 130 140 150 160
Time (¢ minules)
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(i) Complete the pie chart 1o represent the results. (b) Total frequency = 60
= ptld+15+T+g+5+2=60
p+g+43=>60
prg=1T e (1)
2 2
Mean = 0+ 14+30421+4g+25+12
60
O+ 14430+ 21+4dg+25+12
Action = 60 =23
102 + 4y = 138
dg =36
q=4
substitute ¢ =9 into ().
p+9=11 = p=8
p=8 g=9 Ans
© O
B3]
(i) One of the 60 people is chosen at random.
Find the probability that this person preferred drama
or horror movies. n
(iti) Two of the 60 people are chosen at random. Comedy
Calculate the probability that they both
preferred comedy movies. [2] Action
= Qv
Thinking Process T
(a) To draw a frequency polygon # plot each fre-
Drama 72°

quency against the mid-value of the class interval,
{b) Equate tolal frequency to 60 and form an aquation.

Equate mean to 2.3 and form another equation.

Solve for p and q. Horror
(c} () To complete the pie chart F caleulate the

angle representing each type of movie.
(i} Find P{drama) + Fthorror).
(il) Find P(movie)x P{movie).

Solution
(2)
\ Angle represented by Drama = - x 360° = 542

60

Angle represented by Horror = %x 360°=72°

Angle represenied by Comedy = % x360° =90°

(iiy P(drama or horror} = L. + 2
60 60

=— Ans.
20

(i) Pboth prefer comedy) = B, )
60 39

=-L Ans.
118

Time (¢ minutes)
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Each week, Henri records the number of units of gas used in his house and the mean temperature outside.
Ten of his results are shown in the table,

Mean temperature (°C) |22 [13.8 0612228 44 56]68]90 [10c
Number of units (140|100 {740 [ 570 [ 680 | 600 500 | 560 | 410 | 320
(2) On the grid, complete the scatier diagram.

The first five resulis have been plotied for you,
£

800

7004+ -

600 -

50
Number 0 B

funit A AT ThiT
of uniis %00 } . |

nE| j

300 - T

200 ;

X
)|

100 -

*
0 1 T 1 L9 i g P [2]
0 | 2 3 4 5 ] 7 8 SE W0 T2 T
Mean temperature (°C)

(b) What type of correlation does your scatier diagram show? n

{c) Draw & line of best fit on the grid. ]

() Use your line of best fit to estimate the number of units used for one week when the mean temperature
outside is 7.6 °C, [1]

Thinking Process

{a) Piot the points given in the table,

(b) Observe that the diagram shows negative correlation.

{d) From graph, find the number of unils that corresponds to 7.6 °C,
Solution

r
(a) Refer to graph. 860 :

14
Fd
r4
I
an
.
fal
i

{b} Negative correlation,
{¢) Refer 10 praph. 700

i

T
X

T
1y 4

ImESN

(@) From graph, number 600
of units=418 Ans,

RN X

'

T
BRre 3

£

X

8

500 e 35 oy

X/

Number

P
of wnits 10044

1
]
i
I

1
Li
I
Pl
t
| |
4
§
L)
1
i
t
| |
t
i
M
L
1
i
1
1
|
{
| R
{
{
T
1
i
I
i
4

X

300 -

200 s

100 wh

L

0 i 2 3 4 3 6 7 8 9 06 12 13 1
Mean temperature (°C)
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54 s 202 (ii) Write down the modal class. i
(iit) Calculate an cstimate for the mean mass
Lim grows tomatoes. The masses, mt grams, of 200 of of these tomatoes. 13}
her tomatoes are recorded. B
i blc sh 1h lts. o
The cumulative frequency table shows the resu is Thinking Process
pEE ms80 |msi00|msill mS120 |ms)30 [nrs140 m 5160 (b) () Find 50% of the total frequency. Mark
( grams) the value on the graph and read for
Comulative| o | 20 | 48 | 12 | 158 | 184 | 200 e :
frequency {i) Find 25% and 75% of total frequency.
Mark the two values on the graph. Read
{0} On the grid, draw a cumulative frequency mge(:g:‘f;espﬂﬂdlng xvalues and find their
dingram 10 represent these results. {c) Note that Ravi's tomatoes has a greater median
200 i mass and a shorter interquartile range as com-
B pared 1o Lim's tomatoes
(d () To complete the frequency table # use the
180 E relationship between frequency and cumula-
tive frequency.
160 (i) # Look for the class with highest frequency.
'g‘ 140 (i) Use mean= ):{;- # Compute the mid-point
o
=3
:’g' 120 Sx) of each interval.
g Solution
a 100
-é i (@)
E] A
S 80 200 e ET
: il
60 180 I :t
10 160 :.j l '
- 'f‘.‘.i‘:“
20 2 140 -
g C
El RES
0 »  E120 ‘
¢ 90 100 10 120 13¢ 140 150 160 £l I l :
Mass (s grams) § 100 median =141y -1
@ E P P e P
. " € o /AN W
{b) Use your diagram to estimate S 80 AN TR
(i} thec median, Mm i L/ e MmN M s
(i) the interquartile range. (21 o NEES 'ﬂ e AR R
(c) Ravi slso grows tomatocs. ;[LJ\_:‘le_r_'ﬁ!it_l‘l_i_le;:_;ﬁ Ranapaay REun
The masses of 200 of his tomatocs are also 0 i ;7 annnppuunipnans ERREE EARY
recorded. ey R
For Ravi’s tomatoes, the median mass was 124 g 1A BWpumu e hnan e by AR
and the interquartile range of the masses was 12g. 20 A g o
e BE
Make two comments comparing the masses of 0 LA amd VA FREES HEn
tomaioes grown by Lim with those grown by 20 90 100 110 120 130 140 130 160
¥ 2] Mass (i grams)
(@) (1) Complete the frequency table for the masses . .
of totnatoes grown by Lim. (b) () Median =118 grams. Ans.
Mass (i grams}) Frequency (i) Inter quartile range
80 < m < 100 20 = upper quartile - lower quartite
100<m<110 28 =128-110.5=17.5 grams. Ans.
110<ms120 64 (c) 1. The average mass of Ravi’s lomalocs is higher
120<m <130 than Lim's tomatoes.
130 < m< 140 2. The masses of Ravi’s tomaloes arc mure
130 <m <160 16 il consistert than the masses of Lim’s
tomatocs.
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Mass (m grams) Frequency
80 <ms100 20
1W<ms1I0 28
1N0<m<120 64
120<m <130 46
130<m <140 26
140 < m 5 160 16

{ity Modalclass: 110<msS120 Ans.

{iii)

(mhg'djrsn L Midgﬂiul. Frequency Product, /i
B0<ms 100 90 20 1800
100<m<110 105 28 2040
110<m=120 115 64 7360
120<m=s130] 125 16 5750
130<m<140] 135 26 3510
140 < m < 160 150 16 2400

>/ =200 ¥ fx=23760
Mean = &
r
23760

= =118.8 grams Ans.

200
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1

Sets and Venn Diagrams :

(J2007.P1:Q9)

(n) The sets 4 and B are shown on the Venn Diagram
in the answer space.
The element y is such that ye 4 and y€ B.
On the diagram, write y in the correct region.

L A B

[
(b} #={x:xisanintegerand 1sx<8§).
P={x:x>5}.
Q={x:xs3}.
(i} Find the value of n(PU Q). m
(i) List the elements of P' Q" [1

Thinking Process
(a} To add y, consider the region that belongs to

only A.
(b) (i} To find n(PuQ) # List the elemenis of P
and Q.
(i) Note that (P'~ Q") =(PuQy.
Solution
(@) € A P

() () #={1.2.34,56.7 8}
P={6.17. 8}
0={12 3}
Now. Pu@={l, 23, 6.7 8
nPuQi=6 Ans
(i) Weknowthat (PN =(PuQY
PAQ={4,5 Ans

(N2GO7 P19}

(8) Express, in set notation, as simply as possible, the
subset shaded in the Venn dingram.
€ p B

c

[
(b) Bt is given that m(&)=40. n(P}=18,

n{@) =20 and n(PQ)=T7.

Find
i (P [
(i) n(” Q). {1l

Thinking Process

(a) # Note that part of B~ C is shaded. Sel A is

empty. The area outside sets A, B & C Is also
empty.

{b) () Construct a Venn diagram 1o find the answer.
(i Recall P ~QY=nPQ).

Solution
(@) A (BN C) Ans
B (i)

7S

-

5 Q

nPuG)=11+7+13=31 Ans

(i) M{PN@)=n(Puy
=£-(Pu)
=40-3]
=9 Ans

(N2008 PLOY)

(a) On the Venn diagram shown in the answer space,
shade the set PUQ'.

€

"o
[

(1
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(b} There are 27 children in a class.

Of these children, 19 own a bicycle, 15 own a
scooter and 3 own neither a bicycle nor a
scooler.

Using a Venn diagram, or otherwise, find the
number of children who own a bicycle but not
a scooler. [2]

Thinking Process

(a)
(b}

# Region to be shaded are sel # and universal
set without Q.

# Draw a Venn diagram and use it to solve tha
question,

Solution

(8)

(3

\\\\

(b) &
bicycle scooter
3
19-x+x+15-x+3=27
37-x=27
x=10
. <hildren who own only bicycle = 19 - 10
=% Ans.
4 2009 rrgiy
(@ &=11.23.45),
A=112.3},
B=(5)
C=13.4)
List the clements of
(i) AwuC n
(i) B'nC ]

(k)

A group of 60 children attend an afler school club.
Of these, 35 children play football and 29 play
hockey. 3 children do not play either football or
hockey.

By drawing a Venn diagram, or otherwise, find the
number of children who play only hockey. [2]

Thinking Process

(a) (i) Find B'wCfirst and then subiract it from the

universal set. & Note that B'~C' = (B C).

{b) Draw a Venn diagram and use it lo solve the

question.
Solution
(@ (@ AuC={123)u[34]
={]1.2.3,4] Ans.
(i) BnC'=(BuUCY
(BuC)={3.4.5)
(BUCY=[1,2} Ans.
b €
football hockey
3
35-X+x+29-x+3=60
67-x=60
x=7
. children who play only hockey = 29-7
=22 Ans.

5 (N2OBD:P2 (M)

(8}

(B)

= [I. 2.3.4.5.6,7.8.9.10, 11,12, 13. 14. 15
L ={x:x is an odd number}
A ={x:x is a multiple of 3}
(i} Write down
(@ LM, t
(B L'maf, [
(i) A number n is chosen at random from 5

(1

In 8 survey, a number of people were asked
"Do you own a car?" and *Do you own a bicycle?",
The Venn diagram shows the set C of car owners
and the sct B of bicycle owners,

The letters p, g and x are the numbers of people
in cach subset.

11 people owned neither a car nor a bicycle.

3

Find the probability that ne LA/,
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A total of 66 people owned a car,
4 times os many people owned a car only as owned
a bicycle only.

(i) Write down expressions, in terms of x, for

@ p (1]
® q. i
(i) A totat of 27 people owned a bicycle.
Calculate
(@) = 2]
(b) the total number of people who were in
the survey. mn

Thinking Process

{a) () (a} Find the common elements of set L
and M.

{b) List the common elements of set L'
and set M. # delete the odd num-
bers from the universal set.

{#} To find the probabillly & find n{LwM).
{b) (i) Find p and g with the help of the information
provided In the question.
(i) {a) To find x # use the fact that alto-
gether 27 people owned a bicycle.

(b} Use the value of x to find the total

number of people.

Solution
@ () @ L={.3.5709.111315)
M ={3.6.9.12.15}
LAM={3.9.15} Ans.
(b) L'={2.4.6,8.10.12. 14}
A ={3.6.9.12,15}
L'mif=16.12} Ans.
{ii) n{&)=15
LuM={1.3.5.6.7.9.1112.13,15}
n(LuA)=10

s

PinelolM)y==z= Ans.

Wit

wn

(by () (a) p=4x Ans.
(b) p+g=66

substitute p=dx,
4x+q =066
g=66-4x Ans.

(i} (@) Giventhat, g+x=27
substituling g = 66— 4x.
(66—4x)+x=27
66—3x=27
3x=39
x=13 Ans,

(b) Total number of people
=p+q+x+ll
substituting the values of p and ¢,
=dx+66-dx+x+11i
=77+x (since x =13}
=77+13=90 Ans.

(4200042 Q5c)

(€) w=11.2.3.4.56.7.8.9.10. 11, 12, 13, 14, [5, 16}
A ={x:x is a multiple of 3}
8 ={x:xisa lactor of 24}
C = {x:x is an odd number)

(i} Find
(2) n(8}, [l
b) (42 BCY [

(i) A number, &, is chosen at random from &
Find the probability that & € AN 4. 2]

Thinking Process

{c} (i) (&) Ust the set B and count the no. of
elemenis in the set.

{b) List the sets of A, B & C. Find
AwBiuCand subtract it from the
universal set.

(i) Find n{A A~ B}

Solution
(© (i) (0 BA=[1.2.3,4.6.8 12}
n{B)y=7 Ans.

(b) A=13.6.9.12,15)
B=1{1.2.3.4.6.8, 12}
C=11.3.57.911.13. 15}
(AuBu(C)
=(l.2.3.4.56.7.8.9.11.12, 13. 15}

(AwBUCY=1{10.1416] Ans.
() (ABY=1{3, 6.12)
ndnB8)=3
also n(&)=16

PthednB)= % Ans.,
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N2 P10 )

The Venn diagram shows the sets &, P, Q and R,
€={l. 2.3, 4. 5.6, 7, 89 10)
¢

(@) Find the value of n{QwR), n

(b) List the elements of the set PH(QuUR).  [1]

(c) One element is chosen at random from &
Write down the probability that this element

belongs to (PAQYU (P R). [

Thinking Process

(a) # Count the members of sel Q and set A,
(b) # Ust the commen members of P and (QuRA).

{c) # findn[(PrQ)u(PARA)].
Solution
(2) From Venn diagram.
{OwR)={2.3.4.56,7.8 9
n(@R)=8 Ans.
by P =(56.7. 89
(OwR=(2.3.456.7.89
PA(OUR)=(5.6.7,8 9 Ans.
© (PN@)=(2.3). (PAR)={3.4)
(PAOYU(PAR)=(2. 3. 4)
= n{(PAQU(PAR)=3

P(clement e (PAQY (PN R)) = % Ans.

(2001 PI(42)

(@) On the Venn diagram. shade the set 4B~ C,
&

[
(M) €=1{2,3,4,56.728,9, 10

P = {x:x is a prime number)

O=|x:x25)

(i) Find the value of n(P Q). mnm
(i) List the clements of PUQ. [n

Thinking Process

{a) # Note that the required part is the common area
of A and B excluding C.

(b) (i) # List the common members of set P & Q.
{ii) List the members of P and (", Find their union.

Solution
(a) ¢
A B
c
) ) P=1{235T7
Q=15 6. 7. 8. 9. 10)
PrQ=15 T

APHOY=2 Ans.

(i) P =12357
Q=123 4
Pu@={23.4.5.7) Ans.

(N2RE T PE Q10

The Venn diagram shows the Universal set and the
sel B.
A and C are two sets such that
AuB=B. AnB=zB., AnC=0Q
and BnCz@.
Draw the scis A and C in the Venn diapram.

4 B

2]

Thinking Process

# With the given information, add seis A and C 1o
the venn diagram.

Solution

:& B

. )




Q' Mathematics (Topical)

Topic 20 Sets and Venn Diagrams © Page 5

10 2002 92 06)

(@) E={ x:xis an integer, 25 x4}
A={ x:x is a prime number}
B={ x:x is a muliple of 3}

(i) List the members of (4w BY Y]

(i) Find n{AnB). 1]

(iiiy Given that Cc A, n{C)=3 and
BnC=, list the members of a possible

set C. [1
(b) On the Venn diagram, shade the set
(PURIND
%
r e
R
(1
{c) A group of 80 people attended a recreation centre
on one day.

OF these people, 48 used the gym
31 used the swimming pool
17 used neither the gym nor
the swimming pool.
By drawing a Venn diagram, or otherwise, find the
number of people who used both the gym and the
swimming pool. [2]

Thinking Process

{a) (i) List the members of sets A and B, find their
union and subtract it from the universal set.

(i) Find AnB and count the number of members
in the sel.
{ti) To find set C # find the set that consists of
prime numbers without multiples of 3.
(b) .# Region o be shaded are set P and sel A,
without whole of set Q.

Solution with T

@ () £=12,3.4.567.89.10, 1L 1213, 14
A=12.3,57. 1113}
B=[3,6,9. 12}

AuB=12,3.5.6.7.9. 11,12, 13}
(Aw BY ={4.8.10, 14} Ans.

(i) AnB=(3}
ndnB)=1 Ans.

(ili) C=12.5.7] Ans.

Ced, = C(isasetof prime numbers
between 2 and 4.

BAC=@, = BandC are disjoint sets.
m{Cy=3. = set Cconsists.of 3 members.

set C contains any 3 primie nambers from
2 10 14 excluding 3.

()
E
(©
€ gyin swimining
pool
17

48-x+x+31-x+17=80
96-x=80
x=16
number of people who used both the gym
and swimming pool is 16  Ans.

1 1 (N2012 P11 QL)

In a survey, 60 students are asked which of the
subjects Biology (8), History (/7} and Spanish (S)
they are studying.

The Venn diggram shows the results,

27 students study History.

kS
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(2} Find the values of p and g. n
(b) Find n(H'}. [t
(c) Find n((BUH)NS'). [}

Thinking Process

(a) To find p & equate all the History studenis to 27.
To find ¢ # equate all the students in the venn
diagram to 60.

() 7 n(H)=students who do not study History.
(e} n{(BwH)NS") = students who study Biology or
History but do not sludy spanish.
Solution
(@) 1643+2+p=27
21+ p=27
p=6 Ans,
27T415+54+9+g=60
56 4 4 = 60
g=4 Ans.

(b) n{H')=60-27
=33 Ans.

{c) n((BuH)ﬁS')=IS+3+I6
=34 Ans.

1 2 2013/ P1LQ 1

€={1,2,3,4,56,78, 9 10}

4= {odd numbers})

8 = {multiples of 3)

(2} Complete the Venn diagram to illustrate this

information.
€
A U
(i1
(b) Find the value of n{Awv B), [
(c) List the elements of the set 4~ 8", [n

Thinking Process
{a) To complete the venn diagram F list the
elements of set A and set B,

{b) Find AuB and count the number of elements in
the set.

{¢) # List the common mambers of set A and &',

Solution

@ €={1,234,56,7,8.9, 10}
A=11, 3. 5. 7.9}
B=1{36,9)

&
A B

(o) (AuB)={1.3.56.7, 9!
n(A4uB8)=6 Ans,
(€) A=(1 3 5 7.9}
B'={1,24.57.810
A 8'={1.57) Ans,

13 2003 2 05}

{a) %= {x:xis an integer and 25x<12)
M= {x:xis a multiple of 3}
P={x:xis a prime number)

Y aesMnP
Find a. (1]
(i) Find (Mo Py, [t

(b) In a survey, 90 people were asked “Do you
own a car?” and “Do you own a bicycle?”.
A total of 27 people said they owned a
bicycle.
Of these, 13 owned only a bicycle.
11 people owned neither a car nor a bicycle.
By drawing a Venn diagram, or otherwise, find
how many people said that they owned a car.
12]
(¢} The Venn diagrams show a Universal set, §, and
subsets A, B and C.

(i) Shade the set (AL CYAB.

M
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(i) Express in set notation the subset shaded in
this diagram,

1

Thinking Process

() () Tofind a # Ilist the common members of
sgt M and P.

(# Find MuP and subtract It fram the universal
setl.
(o) # Draw a Venn diagram by using the given
information and use it to solve the question.
(¢} (i} Region o be shaded is parn of set B which
is outside of sets A and C.
(i} Note that set C is empty (C'). The area
outside sels A, 8 and C is also emply.

Solution
(@ @ €={2.3.4,5.6,7,8,9, 10, 11,12}
M=1{3.6,9.12
P={2.3.57. 11
MAP={3)
a=3 Ans.
() M={36.9.12). P=(2.3.57. 11
MuP=(23.567.9.11.12]
(MuUPY={4 8 10) Ans.

O

car bicycle

s+14+13+11=90
x+38=90
x=352
No. of people who owned a car = 52+ 14
=66 Ans,

c M
&

(i) (AwB)NC' Ans.

14 201401 011

{2) On the Venn diagram, shade the set
P A(@uR).

€

P g

R

(M

(b} A group of 40 children are asked what pels

they own.

Of these children, 13 own o cat, 5 own both a cal

and a dog and 15 own neither a cat nor a dog.

Using a Venn diagram, or otherwise, find the

number of children who own a dog. but nut a

cat. [2]

Thinking Process

{a) Nole that set P is emply (P '). Therefore shade
set @ and set A which is outside of set P.

(b} # Draw a Venn diagram by using the given
information and use it to solve the question.

Solution

(a) %

s g
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(b} 2
cat dog
15

x+5+8+15=40
X+28=40
x=[2

Number of* children who own a dog only

=12 Ans.

15 (N2014°1] (J6)

16 w2005 01 omy

The Venn diagram shows the sets 4, § and C.
€

W

List the elements of
(a) AUB. I
(b) B'~C. (1l

(a) On the Venn diagram, shade the C' (40U 8),

(b) &=1-1,0.1 2 3. 4.5 6)

P={-10.1 2)
0= | xe P
Find n{Q). (1]

| @B
Ny (1]

Thinking Process

{a} Note that set C is emply (C'). Therefore shade

set A and set B which is oulside of set C.
(b) To find n(@) # List the elements of Q.
Solution

{a) <

by =10, 1.4
n(@)=3 Ans.

Q= {?: xep)
X € P means that x is a member of set 2.
set O is the set of squared numbers of sal P,

Thinking Process

{a) List all the elements of set A and set B,
(b) List the common members of set C and B’

Solution
@ AUB=|p.q.r.s.t.u} Aps.
(b) BnC={s. v] Ans.

17 wvz0is 11 o1y

() On the Venn diagram, shade the set
B4 Cy.

ts B

o

C

[
(by E=110, 11, 12. 13. 14, 15, 16. 17. 18, 19}
IV ={ x:xisa multiple of 2}
H ={ x:xisamultiple of 3!
() Tind n(l'w ). (1
(i1) List the members of 11" 4", 1

Thinking Process

{(a) # Region lo be shaded is part of set B that is
ouiside of sets A and C.

(b} (i) List all the elements of set W and set H.
(if) List the common members of set W and H'
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Solution
(a) o
7 B
C
(b) () I ={10. 12. 14, 16, 18)

H={12. 15, 18}
W H =110, 12, 14. 15. 16, 18}
n(W U H)=6
(i) 1 =(10. 12, 14. 16. 18}
H' =10, 11, 13. 14,16, 17. 19)
WA H =10, 14, 16} Ans.

Ans.

18 200601 09

50 students are asked what type of movie they like
to watch.
Of these students,

+ 26 like comedy,
« 15 like both action and comedy and
« 8 like neither action nor comedy.

Using a Venn diagram, or otherwise, find the number of
students who like action but not comedy. 2]

Thinking Process

# Draw a Venn diagram by using the given
information and use it to solve the question.

Solution

g
comedy action
8

11+15+x+8=50
x+34=350
x=16

Number of students who like only action

=16 Ans.

19 120612 06 o

(@ €=(2.3.4,56.7.8910.1L12
A ={x:x is a prime number}
B =[x :x is an even number]
C ={x:x is a multiple ol 5)
() List the members of the subscis

() BnC. [\
(b) (A BUC). (1]
(© AnB". i
{(ii) A number g is chosen at random from €.
Find the probability that ge AN 8", M

Thinking Process

{(a) (i}  List the members of sets of A, B & C.
(a} List the common members of set B and

(b) Find AwBuCand subtract it from the

univarsal set,
{c) List the common members of sel A and
a8’
(i) To find the probability # find n(A~ B and
n(€).
Solution
(8 €={23.4.56.7.8.9.10.1L 12
A=12. 3.5 7. 1.
B=(2. 4, 6, 810, 12
C=(5 10}
(@8 BAC={10} Ans
) AvBLC
={2. 3. 4.5 6. 7. 8. 10. 11. 12}
(AuBUCY=[9] Ans.

(€} B'={3.57.9.11)

AnB'={3.5 7. I} Ans

(i) n(&=1l. n(AnB)=4

P(qunB’):il Ans,

2 0 (N2016.1°1 (14)

{2) In the Venn diagram, shade the region which
represents the subset (ANBYOC.

€

A B

1
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(b) in a proup of 36 students,
23 study Spanish,
17 study French,
4 study neither Spanish nor French,
By drawing a Venn diagram, or otherwise, find the
number of students who study boeth Spanish and
French, [2]

Thinking Process

(a) Sel Bis emply (8'). Therefore reglon to be shaded
Is set A which Is outside of set B and whols of
set C.

{b) # Draw a Venn diagram by using the given
informaticn and use It to solve the question.

Solution
(a)

€

® o

spanish french

4

-x+x+17-x+4=36
44-x=36
x=8
. number of students who study both =8 Ans,

2 1 (12017:21°Q7)

{(a) Use set notation to describe the shaded set in the
Venn diagram.

&>

¢

(11

(by Use set notation to complete the stalement
about sets C and D.

€

D

¢ MEER - D 1

Thinking Process

(a) Note that sel 8 is emply i.e. 5.
(b} # Note that set Cis the subset of set D.

Solution
(2} 4nB Ans,
(b) CcB Ans.

22 w7 2 (6}

(@} E=[x:xiseninteger and 10< ¥ < 20)
A= {x:xis an odd number)
B ={x:xis amultiple of 5)
{i) Find n(A~8B). i
(i} Find 4B, [
(iii) A number, r, is chosen at random from €.
Find the probability thm redu 8, {1}
(b) In a survey, 40 people were asked what they had
read that day.
* A iotal of 10 people had read o book
* A total of 24 people had read a newspaper
* 14 people had read neither a book nor a news-
paper
{i) By drawing a Venn diagram, or otherwise, find
the number of people who had read both a book
and a newspaper. [2]
(i} Two of the 10 people who had read a book
are sclected at random,

Work out the probability that they had both
read o book and a newspaper, 12]

Thinking Process

{a) () First list the sels of A & B then count the
number of common elements of set A and 8,
(i} List all the elements of set A'and set B.
(il)y To find the probabilty # find n{A.8).
(0) (i) Using the given information, draw a Venn dia-
gram and use it to solve the guestion,
() To find the probability # use the answer found
in part (b(i).
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Solution
€= {10, 11.12. 13. 14, 15, 16. 17. 18, 19. 20)
A={11. 13,15.17.19]
B =1{10. 15.20)
@ () AnB=(15]
nf4dmB)=1 Ans.

(i) A" ={10. 12, 14, 16, 18, 20}
AW B=110, 12,14, 15,16, 18. 20} Ans

(i) Ao B={10. 11, 13,15 17.19.20}
4w By=7
also, n{€)=11

P(reAuB):T.’T Ans.

® g

book newspaper

(10-x)+x+(2d=x)+14=40
48-x=4d0
x=8

. No. of people who read both =8 Ans.

(i) P (both read a book and a newspaper)

=-—=—  Ans.

23 vaoisr2 04 0

(a) €=(x:xisanintcger 1S x<18)
A= [x:x isaprime number)
B=(l. 2 3 4.6.9.12. 18}

8

(i} Complete the Venn diagram to illustrate this

information.
(ii} Complete the description of the set B.

B={x:xisafactorof e i

(iii) Find n(Aw B).
(iv) List the elements of 4'M B.

[

(]

(11
(1

Thinking Process

{a) () To complele the venn diagram # list the
members of universal set and set A
(i) Observe that all members of set 8 are
factors of 36.
{iv) List the common members of set A" and B.

Solution

@ (1) E={l 2.3 4,56 . 617 18]
A=12, 3. 5. 7. 1L 13. 17]
B=11, 2. 3. 4. 6.9 12. 18}

(i) B={x:xisathctorof 36} Ans.

(i) (A4 B)
= 2.3 456, 7.9 1L12.13. 17. 1§
n{AwiBy=13 Ans.

(iv) A'={1 4,6, 8 9.10.12 4, 15. 16. 18}
B=l. 2, 3 4. 6. 9. 12, 18)
ArB=[1.4.6,9 12 I8} Ans.

24 wz20im p1 07

In a group of 35 people,
22 are wearing spectacles,
10 are wearing a hat,
6 are wearing speclacles and a hat.

By drawing a Venn diagram, or otherwise, find the
number of people who are wearing ncither spectacles
nor a hat. 121

Thinking Process
Draw a Venn diagram by using the given information and
use it to solve the gquestion.

Solution
1

Spectacles Hat

Number of people wearing neither
spectacles nor a hot =35~ (16+6+4)
=33-26=9 Ans.
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2 5 (N2IR PL(22)

P=lx:x=0,1,2)
O=ly:ry=02)
{a) List the members of P [
(b) Find n(#'w Q). [
(©) R=jziz=2x+y.xeP, yeQ)
List the members of R. (2]

Thinking Process

(a) List the common elements of set P and Q.

(b} List the members of P'and Q. Find their union.

{c) To list set A # Substitute all the ordered pairs
from the elemenis of set Pand Q inlo Z=2x+ y

Solution
(@ Pn@=1{0.2) Ans
(b) P'={3.4.5,6)
Pu0=10.234.5.6)
PuU@=6 Ans.
© P=lx:x=0,1.2) and @={y:y=0.2)
Possible options are,
(0,00 (0.2). (1.O) (1.2). (2.0), (2. D)
Substitute each coordinale into z =2x+ y,
For (0, 0. =-=0. For (0. 2). =
For(l, 0}, z=2, For(l 2). =
For (2. 0. z=4. For(2, 2). =
R=10.2.4.6) Ans.

2
4
6
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: TapthI it

e
; j Matrices

i B

e e i

ik

ol R ]
1:.:1‘5-_' £ gl Al B Y Y e

1 waosrions

) el

Find
() AB. 2]

(» B (2l

Thinking Process
@ (¢ ole n)-(Eia ran)

_fa b -1 d -t
(b) IfA-(c d), then A ..ad_bc[_c a).

Solution
o o= 4 3)

_(8+(=D -6+0)_(7 -6
‘( 4+3 -3+0)‘(7 -3] piT

(b) Det.B=(dx0)=(=3x1)=0+3=3
0 1
o[ (a0 R3\e
B —3[_| 4)—[_1 AJ Ans,
3 3

2 {N2009P2-05)

{a} Evaluate
2 ]
i 3t4]-2| 6]. [2]
0 -3
0 4
i (1 3 4)3 |]. 2]
50
2 =3
® A=[O J
(i) Find A7, [2]

(ii) The transformation represented by the matrix
A maps (h, k) onto (10, 2).
Find the value of A and the value of £ [2]

Thinking Process

{a) () perform the required calculation.
(i) Multiply respective row by respective column.

W, ouallb 2y il d -b
(b) () Recall A—(c d)::- At=pl A[_c a]
where Del. A=ad-bc

(i) Pra-multiply the matrix A by (h, & and equale
to (10, 2).

Solution

o8 A
{HEHY -
e

=(lx0+3x3+4x5

I:-c4‘3¥|+4xU)
=(29 7) Ans.

(b () Det. A=(2xh—(-3x0)=2

et 6 )
o ( (2
(")

= 2h-3=10 and k=2
2h=-32y=10
2h =16
h=8

h=8 and k=2 Anps,

g B [[99)

3 wweron

3 0 2
.-\-[_l 2) and B—(_I 3)

Find
(a) A-B, 1l
{b) B _ 2]

Thinking Process

(a} Subtract the corresponding numbers of the
matrices.

(b} Recall: A:[: 3) = A-l=ad1bc(i _:]
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Solution (ii) Matrix F represents the total cost in cents spent
on fruit during week 1 and week 2.
31 02 3 -1 .
(@ A-B= =1 27l 3)=le o Ans. (31} Total amount spent during the two wecks
=930+1235
(b) De. B=(0x3)-(2x-1)=2 = 2165 cents
3 =$21.65 Ans.
=13 2)_|3 - Ans
21 o) 1 ' 30
3 (by 8 113 +5M=M
4 (or0n; OS5a,h) g( :: gj=_4m
() Bertic goes shopping and buys three different types 3
of fruit, M =-§( UJ
The first matrix below shows the number of -1 2
kilograms of each fruit bought during two -6 0
different wecks, M= 3 4] ANs
The second matrix shows the price per kilogram,
in cents, of each fruit.
bananas apples grapes price/kg S maiorigry
290 1 bananas
Week | (1 2 o.s) 2 -3 5 -4
160 | apples A:(_ B=|
Week2 1.5 1 1 (640) grapes 1 0 2 2
Find
. I{ I 3 05 290 (@) 2A -1, [1]
(i) F:U s 1 L6 {b) AL 12]
’ 640 — —_—
Find F. £2] Thinking Process
(i) Explain the meaning of the information (a) Perform the required calcufation.
given by the matrix F. [t] ab d -b
{iii) Find the total amount of money, in dollars, (b) Recall: A=[c d) = A= adlbc[-c aJ
that Bertie spent on fruit during the two
weeks, . ) Solution
(b) The matrix M satisfies the equation
2 3 5 -4
2) 2A~B=2 -
s(_f g]+sn| =M. @ 24 (-l 0) [-2 2)
4 -6 5 -4
Find M. 121 =2 0)7 (2 2
inkei -1 -2
Thinking Process =( 0 _2) Ans,
{a) {) Perform the matrix multiplication, )
(i) To understand the meaning # consider the (b) Det. A=(2x0—(-3x-1)=-3
Intermediate steps in the calculation of the
product. -1_ _I{0 3
(i) To find the total amount spent # use your A 731 2
answer to (a)(i).
. o -1
Solution =(_ 1 ;) Ans,
I 2 05 290 o
@ @) F= -~ || 160
L5 1 i
640 6 (a0 @i7)

((Ix290)+(2xl60)+(0.5x640)) A shop sells bunches of flowers.

(1.5% 200} + (1 x 160) + (1 x 640) One bunch contains 3 roses, 4 carnations and 3

290+320+320 freesias,

(435+160+640] Another bunch contains 6 roses and 4 camations.
Each rose costs 60 cents, each carnation cosis 40

=(I92:;05) Ans, cents and each [reesia costs 30 cents.



‘' Mathomatles (Topical)

Topic 21 Marrices © Page 3

This information can be represented by the matrices
P and Q below.

60
345
19 o
213 oy

(a) Find PQ. 2]
(b} Explain what the numbers in your answer
represent. {1]

Thinking Process

(a) Perform the malrix muttiplication.

{b} To understand what it represent & consider what
P and Q stand for.

Solution
60
(@) PQ=(2 :: g] 40
30
(3% 60) + (4% 40)+ (5% 30)
(6% 60) + (4 x 40) + (0% 30)

_(180+160+150
= 360+160+0

ML
“ls20) T
(b) First row represents the total cost of one bunch

of flowers while the second row represents total
cost of second bunch of flowers.

T (onrzo8

4 3 5 4
(a) '\=[-I I] and B=[ﬂ3 —2)

Find
(i) 2A-B, [2]

Gi) B-. 2]

Thinking Process
{a) () Multiply matrix A by 2. Subiract,

{i) Recall, if A=[a b)

c d
-1 1 d -b
= 47s ad-bc[-c a)
Solution

. (43 5 4
@ M 2,\-3_2[_1 ')_(_3 _2]
(86 Sestid
‘2[-2 z)'(—s -z)

=(3; i) Ans.

{ii) Det. B=(5x-2)-(4x=3)
=—10412=2

-2 -4 -1 =2
B! =l( ]= Ans.
203 s/t 3 3

(N2OLL 1 Q22)
4 -2 -3 2
a7 =G0

(@) Find 2A-B. 21
(b) Find A-. 2]

Thinking Process

(a) Subtract the elements in B from the corresponding
elements in A # multiply each element of A by 2.

_fa b ot 3 ] d -b
by # A—(c d] AL "ad—bc[—c a)'

Solution

@ 2A—B.—.2(_‘: -ZJ_[j 3]
-2 -3
=(1i :g) Ans.

(b} Det. A={dx)=(-2x-1)

=4=2=2
|
Ans.
2

= td|—

(J2012 P11 2)

o(2)()

(n) Calculate m = 2n. 1

(b} Given that sm+3n = ('f) calculate s and 1. 2

Thinking Process

{a) # Perorm the required calculation.
(b) # Substiute the matrices m and n into the

equation and equate it to (1,2 )

o e
(D

Solution

LS R ¥
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(b) sm+3n=['ﬂ

o(3(3)(7)

(3)(E)-(7)
(%3)=(7)

also, =25+12=¢
= =25)+12=r = =2 Ans,

1 0 (20 2°P2.()9 a.b}

o a<(33)  s=(3 )

(i) Find A - 2B. n

(i) Find A" 2]
(b} Zara is going to put carpet and underlay in three

rooms, A, B and C, of her house.

The cost per square metre for the carpet in A4

is $18, in B is $22 and in C is $25.

The cost per squarc metre for the underlay is

$6 in 4 and $8 in the other two rooms. This

information is represented by matrix P below,

p=('8 2 25)

6 8 8

The amount of carpet and underlay required for
A, Band Cis 8m?, 15m?and 20m® respece
tively. This information is represented by malrix

Q below,
8
Q=|15
20

() Find PQ. (2]
(i) Explain what the matrix PQ represents, [1)

Thinking Process

b R ] d -b
(a) (i IM=[? d). then Al:ad-bc(—c a)
(b} i)

Multiply respective row by respective column.
() Note that the rows in malrix P show the cost
of carpet and underay per m2 Matrix Q
represents the area of each room in m2

Solution

® 6 a-2=(3 -2 3 1)
(334 3
=(_f|’ {2)) Ans.

(ii) Det. A=(Ix0)-(2x-3)=6

_|_10 -2
AT =63 1)

1
N i’] ADns.
2 6
® O pQ—(”‘ 2 25] 185
6 8 8 20

(18x8)+ (22x 15) +(25x 20)
(6x8)+(8x15)+(8x20)

144 +330+500) (974
48+ 120+ 160 | | 328

(i) PQ represents total cost of carpet and 1otal
cost of underlay,

] Ans.

11 (n2012 21 019y

(1

e (-2
() Express as a single matrix ( - 0)-—2M. 12]
{b) Find M~ (2]

Thinking Process

. b . 1 d -b
(b} Recall 'fA=[§ d)- L0 "'=m(-c a]'
Solution

-4 2} .
(a) ( 4 O]-2I\l

(3 ol s)
(%5 )
=[:g _g) Ans.

(B) Det. M=(Ix3)={Ix=1}=34]1=4

3 _1
Aa_Mf3 -N_|T 73
M _4(] l)_ 1 Ans,
4 4
12 2013 p1 013
2 3 -2 4
(23 =3
{a) Find A-B. in
(b Find A~ 12i
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Thinking Process
(a) Perform the required calculation.

. a-f3 b a_ 1 fd -b
(b) Recall: A [c d) = A e bc(-c a)

Solution
(2 3 (-2 4
@l “‘B'[-z o)‘[—s 1)
=(‘: ::) Ans.
(b) Det. A=(2x0)-(3x-2)=6

1
210 -3y _{® -3
A _3(2 2)—[% %] Ans.

13 w203 207

2 |
(8) Express as a single matrix 51 -1 [-4 =3|. 2]
g | 3 0

|
(b) Express as a single matrix [7 _(l) 3)[0] [2]

. 2
1 ¢
© A= (_2 4]

() Find A7\ [21
(i) B+31=A where I is the 2 x2 identity
matrix. Find B. [2]

Thinking Process
{b) Mutiiply respective row by respeclive column.

@ o A=( d) then A™' = =12 A[_‘; ‘g].
w £ 1=(§ 9)
Solution

S
iHG
o (33

(Tx)+{=1x0)+(3x2)
(2x 13+ (0x0)+{dx2)

(
(Grore)=(t) am

p 1 0
@ o a=(4 4

Detl. A={1x4)-(0x=-2)=4

|
t\-l=‘l‘(‘2' O) [..L _L} Ans,
(i) B+3l=A
B=A-3I

(2 4 0
=(-2 2]'((3) g]

= (:) Ans.

-—

1l
|
[}

14 AP QL)

A café sells hot drinks.

On Monday it sells 80 teas, 60 coffees and 40 hot
chocolates.

On Tuesday it selils 70 teas, 90 coffecs and 50 hot
chocolatcs.

A cup of tea costs $0.80, a cup of coffee costs §1 and
a cup of hot chocofate costs $1.20.

This information can be represented by the matrices
M and N below.

80 60 40 ;
M'(?O 90 50] N‘[ll,]

(m) Work out MN. [2]
(b} Explain what the numbers in your answer
represent. [

Thinking Process

(8) # To find MN # perlorm matrix muttiplication.
{b) To understand what the numbers represent
# consider the intermediate steps in the
calculation of the product MN.

Solution

0.8
80 60 40
& MN:(?O 90 50)[1]
1.2
[(80x0.8)+(60x1>+(40:1.2)‘|

T (70x0.8)+ (90 x 1) +(50%1.2) }

_(64+60+48
“156+90+60

172
—[206] Ans,

(b) First row represents tatal amount carmed on
Monday while the second row represents total
amount earned on Tuesday.
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15 w2014 01.020)

R

Thinking Process
{a) Perform the required calculation.

ab
(a) Find the value of & [ b) @ I Az(c d]' then Det{A) = ad - bc
. . (5 =2 PN
(b) Find the matrix X. thre 2A+x—(0 4] (“) I A=[: 3J' then A-|=De‘1(A} k:‘c a'b
(21 .
(c) Find the matrix Y, where YA=(6 2). 2] Solution
Lo g @ 3f V3[40
Thinking Process =2 5)7\-1 2
ss oy (3 9 (40
(a) # Nole that & represents Dol A ' _(—6 ISJ_(—I 2]
(c} To find matrix ¥ # write Y=(6 2)A-. [_1 9]
. = Ans.
Solution -5 13
- 1 .
@ A_detcrminantofr\ &) (i) "=[; _2;)
I = S——] . -
= Bx2)-(Ix(-1)) 6+1 7 Ans, determinant of A=2
= (Bx=1}=(=2xp}=2
(b} 2A+X=((5) ’ﬂ —3+2p=2
2p=5
X=(g _j)—L\ p:=2*:2.5 Ans.
{5 -2} (31t -1 2
‘(0 4) 2[-1 2) (ii) A'=—;-[__5_ 3J
el
(5 -2 6 2)_(-1 -4 :
DD o e
- -5 3 )
© YA=(6 2) TamEEa § 2
Y=(6 2)A"
= (62 - 17 wawisrrp6
- v Af32 )
] | Evaluate 3[_2 ::)—2(_‘: _51] [2]
36 2] 3)
=3(12+2 -6+6)
=314 0)=(2 0) Ans. Solution
s
5 )2 )
16 2015010201 = -4 -
_( 0 9] (2 IO)_(—Z 1) \ns
. : . 1 (40 -9 3)7(-8 -2)7 -1 5) %
(a) Express as a single matrix 3[_2 5)—(_[ 2}. »
21 18 v20i6p206 1
3 =2 L
© Az(ﬂ —1) 3 -l 2 2
(b) x=[2 0) Y=(~| |)
The determinant of A is 2 | —
in
(i) Find p. (1] () 2X+Y. 121
(i) Find A=l ) i i) v, 2
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Thinking Process

(b)) A=[" 3). then A~ = =1 A[_‘;’ 'g].

c

Solution

® zxw=z@ -(')J,,(_zl ?J
(3 337
=[§ ?) Ans.

N o
(n \_(_I 1)

Det. Y=(2x1)-(2x-1)=4
1=l

11 =2 |7 72

Y -4(| 2)-{1 l} Ans.
0 3

19 (n2016 02 08

=G 1) e d)

(a) Find A +2B.
(&) Find AB.

@ A(3)+(z)

Find x and y.
(d} Find B-',

(2]
(2]

(2
(2]

Thinking Process
{b) Multiply respective row by respective column.

{c) Pre-multiply the matrix A by(;) and equate fo

()

@ I A=(g 3]- then A"=ﬁ(_g ";).

Solution

(20 g
@ A+ 23_(3 |]*’2(-1 3)

3 (2 6)

4
7) Ans.

1t

so=3 94 3)

240 440)_(2 4)
‘(3-| 6+3)‘(2 g) Ans

(© \[;J =

= 2x=8 = x=4
also, 3x+2=2yp
= 3(4h+2=2y
4=2y = y=7

ox=4. y=T7 Ans.

(1)

Det. B=(Ix3)-(2x~1)=35

(d)

i3 -2y (2 -%
B =§[l 'J:[f_ i} Ans.
5 5
20 gz0i7.p2040
I LRE =)
a=(3 3) e=(3 1) (7
{n) Calculate 2B - 3A. [2]
{(b) Calculate BC. 2]
(¢) Calculate A"+ A. [3]

Thinking Process
(b) Multiply respective row by respective column.

. (a b i | K d -b
{c) Recal: A“‘(c d]= 4 'Del.A(-c a]

Solution

(a) 2B-3A=z[_§ %)_3[_3 _g)
=(-|2 gJ—(—lg _2)
() e

o se(3 Y00

(5x=2}+(3x])
{(=2x=2}+(IxD)

(G)(E) am
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{© Det A=(3x-2)-(2x-d)=2

21 waoire 020

(a) Express 3(_g _j)-z((; _g) 8s a single
malrix. 2]
(b) Find the inverse of (_g _}4) 2]

Thinking Process

a2 b 1= 1 d -b
{b) Recall: A-[c d) = A _ad_bc(_c a].

Solution
@ 3[_§ _j)-z[(; ‘g]

=[—|? -I;)‘((zl '§)=[_,§ _lg] Ans,

~Jjh ]
~ats ~dfe=

22 w2017 r203

1 -4 -1
(b) lnverse-_—u—_'(_—f’)( 3 3)
1 (-4 -1
___7[ 5 3)-[_ ] Ans.
Anya makes T-shirts.
The matrix, M, shows the number of T-shirts of
different types she makes in one week.
Small  Medium Large
M= 25 301 Men
L2 40 25) Women

(8) Anya sells all of these T-shirts (o a shop.
She charges $5 for each small T-shirt, $6 for cach
medjum T-shirt and $8 for each large T-shirt,
Represent these amounts in 2 3 =1 column

matrix N, [
(b) (i) Work out P = MN. 2]

(i) Explain what the elements in matrix P

represent. ]

(c} The shopkecper sells all sizes of men’s T-shirts

at $10 cach.

He sells afl sizes of women's T-shirts at $9.50

each,

He sells all of these T-shirts.

() Work out (10 9.50)('0 23 3"]. 2]

20 40 25
(i) Work out the percentage profit the

shopkecper makes when he sells all of the
T-shirts, [3}

Thinking Process

(b} (i} Mulliply respective row by respective column,

(i) To understand what it represent # consider
what M and N stand for,

(c) () Order of first matrix is (1x 2)and the order of
second matrix is (2 x 3) . So the answer matrix

should be of order(1x3), i.e. one row and
three columns.

(i) Using the answers to paris (b){i) and (c)(i), find
the total cost price and total selling price. Find
the profit and express the amount as a per-
centage of the original cost.

Solution

5
(a) N=[6| Ans.
8

(b) (i} P=NMIN

(10 25 30
“l20 40 325
_( 5041504240 ) (440
L1004+ 240+200) | 540

0O N A

(iiy First row represents the total amount Anya
makes from Mens T-shirt while the second row
represents the total amount she makes from
Women's T-shirt,

(©) iy (0 *).50)([0 23 30]

20 40 25
={100+190 250+ 380 300+ 237.5)
={290 630 537.5) Ans,

(i) Total cost price = $440 + $540 = $980
Total amount carned = $290 + $630+ $537.5
=35 14575
profit =$ 1457.5- 8980 =5477.5

ercentage profit = :477.5
i 980

=100
=48.72 = 48.7% Ans.
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23 vaoisriiis)

During two weeks, n shopkeeper records the number
of packets of two different types of tea he sells and
the profit he makes from them.
Week 1
«  Type A tea, 30 packets sold, profit of
$1.20 on each packet
» Type B tea, 20 packets sold, profit of $2
on each packet

»  Type A tea, 40 packets sold, loss of $0.50
on each packet

«  Type B tea, 30 packets sold, profit of $3
on cach packet

This information can be represented by these matrices.

o e (] (3)

(8) Work out (30 zo)(‘f]-(m 30)(4;5} 2

(b) Explain the meaning of your answer to
part (a). (1

Thinking Process

(a) Perdorm the required calculation.

(b) To understand what the answer represenis
& consider the intermediate steps in the
calculation of the matrices.

Solution

-0.5%

@ (30 20)["22]—(40 30)[ . J
= (36 + 40) - (-20+90)

=76-70=6 Ans

{b} It represents the difference in total profit eamed
during week | and weck 2.

2 4 (J2018/P1.023)

% 4 =1 Be 6 =3
2 =0 0 =2
(a) Find the matrix X, such that 2A+X=B. [2]

1 0
(b) Find the matrix Y, such that AY=[0 I]' [31

Thinking Process
(a) Perdorm the required calculation.

1 0}

(b) To find matrix Y # write Y=A"[0 1)

Solution

() 2A+X=8B
= X=B-2A

(o 2146 )
(s 2HE )
(’2 _') Ans.

.

4 -
(b) r\=[2 :}] Det. A=(4x0)—{-1x2j=2

25 (vaorari 023

(a} Express G)—J[_zl)'f 2(_3) as a single vector.
2]

(b) Find (2 -n[g _I' _i] 21

Thinking Process
{b) Muttiply row by respective column.

o B
(M
(F210(3) e

) @ -1)[2 ¥ _f)

=(0-3 =2-1 443
={-3 -3 7) Ans,
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Given that f(x) = S‘T; 4. find

@ FO). U

() ') 12)

Thinking Process

{a) Write 1-;- as improper fraction.
(b) Let y = f(x). Make x the subject of formula,

Solution

{n) Il can be writlen as %

5
6

5(8)-4

"3 3

|

6-4
3

Ans,

L[}
(TN

S5x-4
b X)=s—
(b f(x) 3

5x-4

Let y=—2_

= 3y=5x-4
= Sx=3p+4

X =M
5

L Ny) = -3”5;4 Ans.

(N2007 11 (36)

3-x

It is given that f(x)=

Find
(@) -9, (1
(b} '(x). i

Toplc 22 Funciions o Page 1

Thinking Process

(a} To find 1(-9) # substitute x = -9,
{b) Let y = i{x). Make x the subject of formula.

Solution
(a)

(b}

e, f(n=3-2y

flYx)=3-2¢ Ans.

(2008 P1(23)

It is given that f(x)=5x+2,

Find
@ f(-2). i
by '{x). (1]

Thinking Process

{(a) To find 1(~2) # substilute x = -2
(b} Let y = {(x). Make x the subject of formuia.

Solution
(@ f{x)=5v+2

F(=2)=5(~2)+2
=-10+2
=-8 Ans.

{b} f(x)=5x+2

Let  v=f(x)
y=35x+2
= Jx=y-2
_r=2 _ =l
= xed3

-2
'_e_ f-l Y= )_.._
i (o 3

-2
f—l(.\') = ‘—5: Ans,
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(N2008-P1 (1 2)

Given that f(x}= 4"'2:3. find
(@ fG3) [
b f'(x). [2)

Thinking Process

(a)} Substitute x = 3
{b) Lety = f{x). Make x the subject of the formula.

Solution

@ fx=Et

Ans.

) =22t
2x

Let y=1(x)
. _4x+3
SR
= 2xy=4dx+3
2xy-4dx=3
x(2y-4}=3
— 3
2y—d

f-l(.\‘) = -2-—3? Ans.
X—

. 3
R f" 1) =
. W 2y-4

(F2009:P1-(16)

1t is given that f{x) = 12 - 5x. Find

(@) t4), m
(b) the value of x for which f{x)=17, 1
© 7' (2]

Thinking Process

{a) To find f(4) # substitute x = 4

(b} substitute the given value and soive for x.
(c) Let y = {(x) Make x the subject of formula.

Seolution
(® f(x)=12-5x

f(4)=12-5{(4)
=12-20=-8 Ans.

(®) t(x)=17
= 17=12-5%
sv=12-17

x=-~1 Ans

(N2009:PL (12)

Given that f(x)=4x-7. find

@ (L) [
(b) the value of p when f(p}=p. 12]

Thinking Process

(a) Subsiiute x= %

{b) Substitute x = p. Solve the given equation for p

Solution
(0) f(x)=4x-7
[ hetiry (R e
((3)-1(2)-7
:2—72—5 Ans,
by f(m=p
dp-1=p
3p=7
p=%=2% Ans.

q2010Ph 11}

Given that t{x)= 3 '3'3‘ . find

(2) R-2), [
(o 17(x). 1]

Thinking Process

{a) Tofind f(-2) # substilute x= ~2 into the expression
of Kx).
(b} To express t' in x F solve f{x) = ¥.

Solution

(a) H-2)= 5;—(25%

+4

wn

|
(=2

i

[T - N -]

ARS.

i
I
e
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8

9

() Let y=1(x)

I

3x

Jxy=5-2x
3xp+2x=5
x(3y+ =5

3
3y+2
5
3x+2

X=

ie. l(y»=

f'(x) = Ans.

(N2610-P1.Q12)

X
f(x)=6--2-

(0) Find f{5). ]
(b) Find [~*(x). 2]

Thinking Process

{a) To find #(5) # substilvte x = 5 into the
expression of f(x).

(b) # Let t(x) = y. Make x the subject of the
formula.

Solution
(® [(5)=6-

B Let y=r(x)

> p=6-Z
2

= 6—Jl
"=12-2y
f{x)=12-2x Ans.

X
2
X

= f

(1200 4P2.01 B)

(&) A function is defined by f(x)= 2.\'4—-3_

(i) Find 12). [1]
(i) Given that F'(x)=ev+d, find the values of
¢ and o 21

(i) Given that flg)=-g, find the value of g [2]

Thinking Process

(b) (i) Substilule x=2 jn f(x).
(i} Find '(x), then find ¢ and d by comparision.
{il) Substitlute x=g in f(x} and solve for g.

Solution
® @ f(2;=3{:;i
=i'--;—-§=zl- Ans,
(i} Let y=f(x)
T 2x=3
’ 4
dy=2x-3
y=4y+3
_4y+3 o )
i i‘-lt'},):im
2
1 4.\‘+3
I (.\‘)——2-—
=2.1.'+i
2

comparing it by '(x)=cr+d

c=2, ¢1’=E Ans,
2

(i) f(g)=-g
- 2(g)—3=_
4
2g-3=-dg
6g=3
3ol
=== A .
STy

1 0 N2011 P Q4)

It is given that f(.\')=3—';—"-.

(2} Find /{-3).
(b) Find (x),

(1
it

Thinking Process

(a8} # replace x by -3
{b) To express t' In x # solve 1{x} = y.

Solution
@ r-3=23)

=0 Ans.

|

b f(r)=33

Let y="F{x}

2y=3+x

x¥=2y-3
te. (=2y-3

fYx)=2v-3 Ans.
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11 w200zri 19) Solution
{8) f(x)=5+3x

(1) flx)=x"-4

Find r(-12)=5+3(-%)
Gy f(-=2). 0 3
(i) f'(x). [ ==
zlEs ]
(b) elyy=y -3p+l =3 3 3 Ans.

Write down and simplify an expression for ®) fix)=5+3x
gla — 2). 2] y

—= Let y={{x)

Thinking Process = y=5+3x

(a} {) # Replace x by 2. X= e =fimly)

(i} Let y=1{{x). Make x the subject of formula.

{b) # Replace y by a~2 and simpiily. = Y ),)=L;_5
Solution LT 55_5 n?
@ 6 f-2=(-2)'-4
=-8-4 13 202209 8
==12 Ans. = -
3x+2
(i) flx)=x-4 (b} flx)= 5
Let y=1{(x) Find
= y=x-4 @ = m
S=y+d (i} the value of g such tha f{g)= 7. [2}
L i) '(x). 2
—— U )

Thinking Process
{b) () & Substiste x=21n {E]

1
= y)=(y+4)

=1 - 3
Fixy=x+4) Ans. (i) # Substilute x=g in f(x and solve for g.
2 (i) Let f{x) = y. Make x the subject of the
®  en=y -3yl formula.

~N=(g=-2) - -2 . TR TR ST —_—
gla-2)=(a-2-3a-2+1 Solution O - EACUER'S GOMMENTS

=g -da+4-3a+6+1 3Ix+2
—a=Ta+11 Ans. GG - g
fay= 242
12 w01z p104 -10
— =——==2 Ans.
f(x)=5+3x .
(a) Evaluate f (--12-) 0y L
= 3g+2 =7
(b) Find f'(x). (m
e 5 = Jg+2=35
Thinking Process RS
a= 11 Ans.

{a) # Replace x by --%.
(b} Let y=1{x). Make x the subject of formula.
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(iii) Let y=T(x)
= y=3.r+2
5
Sy=3x+42
Ix=5y-2
- 22

N 5p-2
f' )= T
= ) 3

Sx-2
=
(x) 3

Ans

14 0130103

f(x)=2x-6
(® Evaluate f(—%).

(b) Find 1'(x).

L)
(1

Thinking Process
(a) # Replace x by —%.
{b) Let y = t{x). Make x the subject of formula.
Solution
(@ f(x)=2x-6

f-$=2-1-6

==l-6==7 Ans.

(b} Let y=r(x)

= y=2x-6

2x=y+6

15 20141013

f(x)=2-3x
Find

(@) f(-5).
b £'(x).

[t
2]

Thinking Process

{a) # Replace x by -5.

(b} Let y=1(x). Make x the subject of formula.
Solution

@ f(-5)=2-3(~5)
=2+15=17 Ans,

(b} f(x)=2-3x
Let yp=1(x)
= y=2-3x

3x=2~y
2=y

X =S —mat

& wx=fy)

N 2=y
r ] = A
= (¥ A3
f"(.r)=% Ans.

16 waotars Q4

f(x)=2(x=-3)
(2) Evaluate f (%) (1]
{b) Find £ '(x). [1]

Thinking Process

(a} # Replace x by %
{b) Let y=1(x). Make x the subject of formula.
Solution

@ fig)= A5-3)

- 2(_%) =-5 Ans.

(b) fix}=2x-3)
Let y=f{x)
= p=2x-3)
y=2x-6

Fwdkl

> o x=1" )

= 'y

y+6
2
xX+6

f'(x)=1 Ans,

2

17 w2015 2 07 o

® ()= 3‘3*—7

@) Find £ (x). 2]
(ii} Given that l‘(m):%, find m, 2]

Thinking Process
(a} (i} Let y=1(x). Make x the subject of formula.

{i) Substitute x=m In #x) and equale it with %



' Mathematics (Topical)

Topic 22 Functions © Page &

Solution

@ ) fl)=
Let y=1{(x)

_2x+7
mil=g

Jy=2x+7

2x=3y-17

3y-7
2

3y

2x+7
3

= ¥

=

“Mppy=22 "1
= ==

3x

=221

(ii) F(my= %

2m+T _m
3 2
4+ 14=3m

m=-14

18 vzoisrign

~7

=1

Ans.

Ans.

f{x)=
@ Find r(-%).

(& Find 17(x).

[+4x

Thinking Process

(a) # Replace x by —-g-.

(b} Let y=1(x). Make x the subject of formula.

Solution
() F(x)=1+4x
A _2
I‘(-—-s-).-l-t-‘t( 5)
§

= e

5

Ans,

(1]

b) flxy=1+4x
Let y=1(x)
= y=l+4x

dx=y-1

0
D

19 (200611 Q21)

(n) The table shows the values of the function Rx) for
some values of x.

x I 2 3 4 3

1{x} 3 7 9 11 3
Express the function {{x) in terms of x. i
) gn=353
(i) Evalvate g(-2). 1]
(i) Find g'(x). 2]

Thinking Process

{a) Using two pairs of values of x and (2} given in the
lable, form two equations and solve them simul-
taneously to find the function f(x)

{b) () 7 Replace x by -2
(i) Let y=g(x). Make x the subject of formula,

Solution

(n) Let f(x)=ax+b
from given table, f{x)=35 when x=1,

= 5=a+b............(|)
also from table, f{x)=7 when x=2,
= T=2a4Bereierneens (2)

fromeg. (1), a=5=b. putineq.(2)
= T7=2{(5-b)+b
7=10-2b+b
b=3
substitute =3 into ().
= 5=a+3
aqm2
fix}=2x+3 Ans.

. §-3(-2
® 6 0=
_8+06
2
14
=T=7 Ans
e _8-3x
(i) glx)=-—
Let v=g(x)
= J'=8-23x
2y=8-3x
Ix=8-2y
_B-2y e
x==— x =gy}
- -2y
- gl(_v)=8 3_1
g"(x)=——8"'2x Ans.

3
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20 (N2016°P1 (10) o) fix)= 3x-5
’ q

flxy=4+3x Let y =1(x)
. f 51 RAE)
(a) Find ¢ 23] 1] = y= =
(b) Find §-%(5). 2] Ix-5=4y
— Jx=4y+5
Thinking Process s 4)‘3 +5 =
(a) # Substitute x= —g in 1(x) 4y +5

= f-l(y)=_3_‘
(b) 7 Let y=1"5) = t(y)=5. Solve for y dx+5
. I"'(.r)z'—s-— Ans.

Solution
(2} n-z%):r(-%) ZZENJWH'I:QU
3
=4+ 3(—5) f(_‘-) =—
15
==
2 (@ Find r_“]. [
Erdass) Ans L2
=-3=-31 .
{b) Find F~'(x). Iy
(b} Let y=r"'(5) e ' ?
= f(y)=5 Thinking Process
= 4 +3." =5 1
| {a) Substilute x = z
= 3r=l = ye=o
3 (b} Let f{x} = y. Make x the subject of the formula,
f"’(51=% Ans, Solution
[
21 2007 PLO1Y) _ _ ] (@) r(%) - ..::-_
f(.r)=3—'r‘4-—k =l Ans,
8
(%) Given that [{i1)=7, find the value of £ [2] .
{b) Find f-I(x). 2] (b) f(.r)=‘;
Let y=1{{x)

Thinking Process - _x
{a) # Find {11} by replacing x by 11. Equate the = 4

expression fo 7 x=dy
(b) Let f(x) = y. Make x the subject of the formula, : =~ :

. =Y l"l Y=gy
Solution el
f{x)=4x Ans.

(a) r{11)=-——3”":'k=——33“'

p]
given that.  f(1()=7 23 vaomenony
33-4&
7-33-4& S
T =55
28=33-4 {(n) Find f(-2). (1
k=35 Ans. (b) Find '(x). 2l

Thinking Process

(a) # Replace x by -2.
{b) Let y=1(x). Make x the subject of formula,
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Solution

L1
H-2+2 4

@ f(-2)= Ans.

I
b)) fi{x)=
® =375

Let y=1(x)
1
3x+2

= y=
1
= 3x+l=—
JJ
= 3x=l-2 = le_'ﬁ
¥y 3_]'
"l |—2j'

i x)= % Ans.

24 v0imet 06

v x=fT()

2x+5

f(x) =
& 3x

(a) Find 1(-2)
{b) Find £7'(x).

m

Thinking Process
(a) # Replace x by -2.

{b) Let y=1{{x). Make x the subject of formuta.

Solution

H-2)+5

3(-2)
=hS == 1— Ans.

-6 6

2x+5
3x

Let y=f(x)
2x+5

3x
Iny=2x+5
3xp-2x=35
x(3y=2)=5
5

= — X m -1
x -2 x=f"(p)

@ f(-2)=

® f(x)=

= y=

U VLl

o 5
= f’ = —
&y 3y-2

fHx)= Ans,

Ix=2

B
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Solution

(@ p=11 Ans.
g=30 Ans.
r=60 Ans,
s§=6 Ans,

(b} x=2n+] Ans,
y=n+n Ans.
z=20"+2n Ans.

{¢) Middle number in row 101=102 Ans.

2 20w p1 022

The diagram shows the first four rows of a pattern of

numbers.

Row | 12 1

Row2 243 ne Yt 2

Row 3 3 g4 minnd w3 Wdmd 3

Row 4 4 5 4 5 4 5 4 5 34

The table shows some results obtained from this patiern,

Row number, [EHED 8 30 (R4 85 7]
Numbc‘r.oﬁnumbcrs in |

the row W 35719 ep X
Product ofithe first two ,
nun!bcrs in‘;_lhe oW 261121204 J

Sum.g.t; ell.the nunibers -
mtherow 4 012{24]a0] ¢ F
Middle number in the 2 {2 |walliA] s
ow

(a) Find the values of p, q, r and s. 123

{b) Find expressions, in terms of a, forx, y and z.
[3]
(c) Write down the middle number in Row tol.

[

Thinking Process

{a) p: Each subsequent number is 2 more than the
previous one.
g : Consider the increasing ditference between
consecutive terms.
r: Observe thal the difference between consecu-
tive terms is increasing by 4.
5 . Observe the pattemn, 2,2.4.4,......

{b} x: xis always 1 more than 2n,
¥ . Compare the sequence 1, 2, 3, 4.......with 2,
6, 12, 20.
Z : Observe thal rows y and z follow similar patiern
l.e. the difference in thelr consecutive lerms
is Increasing. Therefore the expression for z
must be similar to the expression for ¥

The diagrams below show smail black, grey and white
triangles forming a pattern,

AL &

A4

The table below shows the number of° triangles in each
diagram,

]
Dingram(n) | 1 [ 23 4[5 [¢
Smalltriangles | 1 | 4 | 9 | 16| 25
Blacktriangles | 1 | 3 | 5[ 7 [ ¢
Greytriangles | 0 | 1 [ 3 | 6 | 10
Whitetriangles | ¢ [ 0 | 1 | 3] 6 | 10
(n) Complete the column for Diagram 6. 2]
{b) Write an expression, in terms of n, for the number
of
(1) small triangles in Diagram n, [1]

(i) black triangles in Diagram n. m
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Thinking Process

{a) Observe that numbers in row two are perfect
squares. Numbers in row three are odd numbers.
In row four, consider the increasing ditference,
by (i) # Smail triangles corresponds to perfect
square of numbers.
(i) & Bilack triangles corresponds to odd num-

bers.
Solution
(2)
Disgam () f 1 | 2 AR E4R B 516
Smalltriangles | 1 | 4 | 9 [16] 25|36
Blacktriangles | 1 | 3 | S [ 7|9 |
Greyfriangles | 0 | 1 |3 |6 1015
White triangles | 0 | 0 [ 1 |3 |6 |10

(b) () Smaliwriangles=n" Ans.

(i) Black triangles=2n-1 Ans.

(1201082310}
++++ + A+ 4+t
+00+ +000+
++ + + +000+
+ 4+ 4+ +

Flowerbed 1 Flowerbed 2

++++++ +4++++++
+0000+ +00000+
+0000+ +00000+
+0000+ +00000+
+4++++ +00000+
bt
Flowerbed 3 Flowerbed 4
The diagrams above show the first four flowerbeds in
a sequence.

Each fMowerbed contains two types of plant, pansies (+)
and primroses (0).

The table shows the number of plants in the first three
flowerbeds.

_Elpwc!:ﬁednmhhbr(n)._ L) 2. 3 E A G 8

‘Numberofpansies. | 10 | 14 | (8

Numberofprimroses | 2 | 6 | 12
Total number ofiplants | 12 | 20 | 30

{a} Copy and complete the columns for Nowerbeds 4
and 5. 23
(b) Find an expression, in terms of n, for
(i) the number of pansies in flowerbed n, [1]
(i) the number of primroses in flowerbed n.

(1

(c) Hence show that the total number of plants in
flowerbed n can be expressed in the form

(n+ 2}(n+3) 2]
(dy Calculate the total number of plants in
flowerbed 10, m

{¢) There are 306 plants in flowerbed &.
(i) Show that & satisfies the equation

£ +5k-300=0. 2]

(i) Solve the cquation &* +5k-300=0. (2]
(i)} Hence find the number of pansies in
flowerbed 4. [}

Thinking Process

(a) Row 2: # Each subseguent number is always 4
more than the previous one.
Row 3: # The difference between numbers is
increasing by 2.
Row 4: & It is the sum of row 2 and row 3.
{b) () & @) # Observe the paltemn and deduce the
rth term.
{c) Add up the answers to part (b) (i) & (iiy and simplity.
(d) # Substitute n= 10 Into the expression given in
part {c).
(e) (i)  Substilute n = k into the expression given
in part (c). Equate it to 306.
(i} # Solve by guadmtic formuta.
{ii) Replace n by kin (b} {i} Substitute the value
of k found In (iil) and simplify.

YEACHER!SICOMMENTS

Solution with

(a)
Flowerbed number (7} 1 208 | T 4 5
Numberofpansies | 10 | 14 | 18 | 22 | 26

‘Number of primroses 2 6 12 [ 20 § 30

Totulnumbernf-p!ams 12 | 200 301 42 | 56

(b} (i) WNo.of pansies in flowerbed n=6+4n Ans.

The row starts:from 10 and then 4 is added
each tinte to getithe next term.,

6+4=10, 6+ (4x2)=14. 6+(4x3}=18,
.......... 6+ (Axn)=0+4n

(i) Mo. of primroses in tlowerbed n=n+n ARS

When n=1. no.of Brimroses=2  {I*+1)
When n =2, no.ofiPrimroses=6 (2 +2}
When n=3. no.of Primroses =12 (3% +3)

- When n=n, no.ofiPrimroses=n’+n

———
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(€) Total number of plants in flowerbed

= number of pansies in flowerbed 5 +
number of primroses in flowerbed

=6+4n+n +n
= +5n+6
=" +3n+2n+6
=n{n+3)+2n+3)
=(n+2)n+3) Shown,
(d} Tota) number of plants in flowerbed 10
=(10+2)(10+3)
={12)(13)=156 Ans.
(e} (i) Substitwting 7=k in(ch
(k+2){k+3)=306
k* 45k + 6= 306
k*+5k-300=0 Shown.

(i) A" +54-300=0

By formula.
e CL: JI5) - 4(1-300)
a 2
_ -5:+4/1225
2
. _ =5+35 ._=5=35
= k === or k= 3
= k=135 or k=-20 Ans.

(i) Substituting n=k in (b)(i),
the number of pansies in flowerbed &
=6+ 4k
=6+4(15)
=66 Ans.

4 won PO

u, is the nth term of the sequence 4, 7, 10, 13, ...,

{z) (i) Writc down an expression, in terms of n, for
u, . (1]
(ii) Hence find the 20th term of the sequence. [1]

(b} v, is the ath term of the sequence

15,13, 11, 9, ..........
(i) Write down an expression, in terms of n, for
v,. (1

(ii) w, is the mh term of another sequence that
is obtained by multiplying u, by v, .
Given that w, =17+ kn - 6n2, find k. [I]

Thinking Process

{a) () Observe that each subsequent aumber Is 3
more than the previous one,
(iy Substitute n = 20 into the expression found in

-

{b) () Observe that the numbers in the sequence
have a common ditlerence of -2.
(il) Calculate w, and compare i with the given
expression to find k.

SOIMIio,; with —_
(a) (i) i, !31’7-{-' Ans.

‘The sequence has a common difference of 3|
-and firstitermiis 4

(3xN+1=4, BxD+1=7. 3xN+1=10.
| R (-3xiri)-!-'l=3u+l

(i) 2y =3(20)+1
=6] Ans,

) () v,=17-2n Ans.

The.sequence has a common difference of -2
and first termiis 15

(=2xD)+17=15 (-2x2)+17=II3.
(=2%3)+1T =11, oenss (=2xa)+17=-2n+17

() w,=u, xv,
=(3n+ (17 - 2n)
=5ln+17-6n" =20
=17+ 49 - 6"
given that,
w, =17 +kn- 61"

by comparision, k=49 Ans.

(NZO1LPEO8)

The first four terms of a sequence arc 55, 53, 49, 41.

The nth term of this sequence is 57 ~2".

(a) Calculate the fifh term. n
(b) Write down the nth term of the sequence
56, 55,52,45 ... . n

Thinking Process

(a) To find the Sth term # subslitute n = 5.
{b} Conslider the relationship of the sequence with the
sequence given in part (a).

Solution

(v) T,=57-2°
=57-32=25 Ans.

(b) T.=57+n=-2" Ans.
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(42012 #1022}

The diagrams below show the [irst three patterns in a
sequence.

[ J
® @
[ ®
o0 0 ®o® 000
Pattcm 1 Pattern 2

09 9 ©:0:0:0
Pattern 3

{a) Complete the table.

Pattern number _ I 2 3 4 135
Number of dots 5 8

(1
(b) Find an expression, in terms of », for the
number of dots in Pattern n. [n

(¢} In this sequence, Pattern p has 83 dots.

Find the value of p. (2]

Thinking Process

{a) Count the number of dots in pattem 3 and
foliow lhe sequence to complete the table.

{b) # Cbserve that the number of dots In each
paltern are increasing by 3.

{c) # Substitute B3 in part (b).

Solution

® "
Pottemn number,) 1 2 3 4 5

Numberofdots| 5 | &8 | 1 | 14 | 17

(b) Number of dots in pattern n,
T,=3n+2 Ans,

{(t) Forpatiern p,
T,=3p+2
83=3p+2

3p=81 = p=27 Ans

7

(N2012°PL (026)

The nth term of a sequence is $n+4.
{2) Calculate the value of the term that is closest
to 2012, [2]
{b} Calculate the differcnce between the 10th term
and the 6th term. iy
(¢) () Find an expression, in terms of x and 3, for
the difference between the xih term and the
yth term. m
(i) Hence explain why it is not possible for
any two terms of this sequence to dilfer
by 123, [}

Thinking Process

(a) # Equate 9n+4 to 2012,
{b} # Substitwte n=10 and n=>6 Inlo the expression
respectively. Find their difference.
(c) () To find xth term & substitute n=x.
To find yth term & substitule n=y.
Find their differance.
(i) Note that the ditference of any two terms is
a multiple of 9.

Solution
(a) 9n+4=2012
91 = 2008
n=22311=223
223rd term is closest to 2012
value of 223rd term is,
1oy =A223)+ 4
=2011 Anps.
() Tp=9(10)+4=94
T, =96)+4=358
To-T;=94-38=36 Ans.
€ () xthterm, 7,=Hx)+4=0x+4
ythierm, 7, =9(y)+4=9y+4
T,=T,=9%+4-(9x+4)
=9y +4-9x -4
=0y-9x
=9%y-x) Ans
(i) From {c} (i), we sce that the difference of two
lerms is a multiple of 9. Hence any two terms

of this sequence cannot differ by 123 because
123 is not a multiple of 9.
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NN

(F2013/12.02)

Small triangles arc formed by placing rods between
dots as shown in the dingrams,

Diagram |

Diagram 2 Diagram 3

NN/

Diagram 4

(a) Complete the table.

Diagram n 1y 2 415
Number of small triangles (T) | 1 | 4 16
Number of dots (D) 3|6 (10]15
Number of rods (R) Jj9|18]30

2]

{b} Find an expression, in terms of », for the number
of small triangles (7) formed in Diagram n. [1]

(c) Given that R=D+ T-1, find the value of n

when D =561 and R = 1584. £2]

(d) 1, 3, 6, 10, 15, ....
The nth term of the above sequence is

1
—n(n+1).
2n(n )

Hence find an expression for R in terms of 1. [1]
{¢) How many rods are there in Diagram 157 [1]
(D) Find an expression for D in terms of a. [2]

Thinking Process

(a) Row 2: The number are perfect squares.
Row 3: Consider the increasing difference.
Row 4: Consider the increasing difference

{b) # T comesponds lo perfect square of numbers.
{c} Tofind n # subsiitute the given values and the

value of T found in (b).
(d) Compare the given sequence with row R.

{8) # Substitute n=15 into expression of A found In (d}.
{f) # Substitute the expressions found in (b) and (d)

into the formula given in (c) and simplify.

9

Solution

()

Diagram n 1 J 4715
Number of small triangles (T} | | 911625
Number of dots {D) 3 101521
Number of rods (R) 39 |I18130]45
by 7,=n" Ans.

(¢} R=D+7T-1

@

{e)

0]

= 1584=561+n"-1
= n=1584-561+1
= #=1024

= n=32 Ans.

R =3[%n(n+ I))

3
=—n{n+1 Ans.
) (n+1} ns

R:%(IS)(I5+ 1)

=%(15)(16)=360

number of rods in diagram 15=360 Ans.
R=D+T-1
= D=R-T+|

= D=%n(u+l)-n:+[

_3nln+ )~ 20 +2

= D

2
- D= 3 +3n=2r"+2

2
- D=n'+3n+2

2
- D=n'+2n+n+2
2

- p= n(n+2)2+l(n+2)

= pD =%(n+ 2)n+1}  Ans.

(N2D13 PLO23)

The first four lines of a pattern of numbers are shown

below.,
1st line ¥ - P = 8x]
2ndline 5 - ' = 8x(l1+2)
3d line - 1P o= 8x{1+2+3)
dthline 9 - 1 = Bx(I+2+3+4)
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{a) Write down the 7th line of the pattern. m
(b) Write down an expression, in terms of n,
to complete the ik line of the patten. £}

(c) Using the nth line of the pattern, show that

1+2+3+4+...+n="(%+”. 2]

Thinking Process

{a) To wrilte the 7th line # carefully observe the
pattern and follow the given technique.

(b) Note that the left hand side of the pattem is of
the form {2n2 + 1)2.

(c} Expand and simgplify the left hand side of the
expression found in (b).

Solution

(@ 15 -1 =8x(1+2+3+4+5+6+7) Ans.

-

b @@n+ly -1

Bx{l+2+3+4+...4+n)

© 2n+1F = 1= 8x(1+2+3+4+..+m)

= ((2n+l)+l)((2n+|)—l)
=Bx(+24+3+4+..+n)

= (20+202m=8x(1+2+3+4+..+n)

Al oy 243444k

I+2+3+4+...+n=n("T+I) Shown.

10 v200400206

(a) The first five terms of a sequence are
11, 11, 5, -1, =7,
Find, in terms of n1, an expression for the nth term
of this sequence. [2]
(b} The nth term, S, of a different sequence is found

using the formula S, = n® +3n.

(i} Work out the first four terms of this
sequence. [2]

(iiy The nth term, 7,, of another sequence is
found using the formula T, = 5n - 12.
There are two values of n for which

S,

=6,

7

n

Form and solve an equation in # to find
these two values. [4]

Thinking Process
(a) To find the nth term & note that the ditference
between consecutive terms is decreasing by 6.
by {) & Substitute n=1,2,3, 4 into the given
formula,
{il) Substitute the formulas 7, and S into the
given equation and solve for n

Solution
(a) 7,=23-6n Ans.

(B (@ S,=m+3n
S =P +3(1)=4
S, =(2 +3(2)=10
85, =(3F+33)-18
Sy = (4 +3(4) =28
first four terins are: 4. 10, 18, 28 Ans.

S,
{1} ?,,=6
= n:+3n___
3n-12
= A" +3n=6(5n-12)
= m+3n=30m-72
= " -2Tn+72=0
= n*=3n-24n+72=0
= mn=-3-24{n-3)=0
= (n=-3Nn-24H=0
= n=-3=0 or n-24=0
= n=3 or n=24

n=3 and 24 Ans.

1 l (N2OI4PEQLT)

The sequence of diaprams below shows small black
and small white squares in an arrangement to form
large squares.

EEE

Diagram | Diasgram 2 Diagram 3

The table betow shows the numbers of black and
white squares in cach diagram.

Diagram (n) 1 2 3 4
Black squares 5 113]2
White squares 4 | 1271 24

Total number of black
and white squares 9 8{r25, 1149

(8) For each diagram, how many more black squares
are there than white squares? n

(b} On the table, complete the column for Diagram 4.
(1

(c) Write down an expression, in terms of a, for the
total number of black and white squares in [ia-
gram . i




‘0’ Mathematics (Topical)

Topic 23 Problem-Solving and Panerns © Page 7

Thinking Process

{a) # Observe the sequence of black and white
squares in each dlagram.

(b} 2nd row: Consider the increasing difference be-
tween consecutive {erms.
3rd row: Nolice that white squares are one less
than black squares in each diagram.
4th row: Observe that It is the sum of black and
white squares in each diagram.

(c}) To form an expression ,# note that the 4th row
comresponds o perfect squares of numbers.

Solution

(a) One. Ans,

(b) —
Dingram (n) I 2 3 4
Black squares 5 (1325 |4
White squares 4 |12 ] 24 | 40
Total ngrnber of black g |35 |49 | m
and white squares

(c) Total number of black and white squares in
Diagram n={(2n+1)* Ans.

12 (2015 p10269

(a) The first four terms of a sequence, S, arc 89,
83, 77, 71,
(i) Find an expression for S, the nth term of this

sequence. [2]
(ii) Find the smallest value of » for which
S, <0 m

{(b) The sth term of a different sequence, T, is given
by T, = n* = 4n,
(i} Find and simplify an expression for

=T, 2]
(ii} The difference between TwI and T,, is 75.
Find the value of p. m

Thinking Process
(a) (i) To find the nth tarm # nota that all the terms
in the sequence ditfer by 6.
{ii) Substilule the expression of 5, in the inequality
and simplify 1o find smallest n.
{b)y () Tofind T~ T 4 substiute n+1 into the
expression of T .
(i} Replace n by p In the expression found in
(b} (. Equate it to 75.

Solution
(@ () S,=95-6n Ans.

(i) 5, <0
95-6n<0
-6in<-95

n> 2 965

5
H)ISE

smallest value of =16 Ans.

(b) (i) TH-' £ 1:1

={(n+1F = dn+ D)= (n* —dm
=( #2041 =dn-d4)= (i —4n)
=0 =2m=3=-n*+dn

=2n-3 Ans.

(i) From{by(i). 7, -7, =2n-3

replacing # by p. we have,

Toa=T,=2p-3

giventhat. T ,,-T,=75
= 2p-3=75

2p=18

P_39 Ans,

13 w2015 1029

The first term of a sequence is 13,

The following terms arc found by allernately adding 4
and 6 to the previcus term.

The first six terms are

13 17 23 27 33 37
{a) Write down the next two terms of the se-

quence. [1
(b) Write down the value of the term that is

closest 10 999 [
{c) Write down the difference between the values

of the 91st and 93rd terms. N
(d) Find the 80th term. 1]
(¢) The nth term is 203.

Find n. Mm

Thinking Process

{b) Observe the pattern and figure out the term closest
o 999.

{c) Nofice that the ditierence between odd lerms of the
sequence is 10.

(d) To find 80th term # find the 40th even term.
(e) To find n # note that 203 is an odd term.
Solution

Splitting the sequence into two subsequences

by taking alternate terms, we have,

Odd terms: 13, 23, 33...

17, 27, 37 ...

In each case the common difference between
successive terms is 10,

Even terms:
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(a) 43, 47 Ans
{(b) 997 Ans.
(¢} The difference between 91st and 93rd
terms=10 Ans.
(d) Consider the subsequence of even terms,
17 9027.m37 ......
The forrmula for the nthtermis: 7, =7+ 101

now, the 80th term of the sequence will be the
40th even term.
= Ty=7+10(40)
=7+400 =407
80th term of the sequence = 407  Ans,

{2} Consider the subsequence of odd terms,
135823 833 ==
The formula for the nth term is: 7, =3+10n
= 203=3+10n
200=10n
n=20

the 20th odd term is the 39th term of the sequence

n=39 Ans.

1 4 2016 P1-Q23)

(a) The mh term of o sequence is given by n* - 5n.
(i) Find the 2nd term in the sequence. (13

(ii) The pth term in the sequence is 150.

Find the value of p. 2]

(b) The nth term of another sequence is given by

I’ —kn,
The 5th term in this sequence is 55.

Find the value of £. [2]

Thinking Process
(a) (i} # Substitute n=p and equate to 150.
(b} # Substitute n=5 and equate to 55,

Solution

@ () T,=(2-52)
=4-10=-6 Ans.

(i) 7,=p"-5p

= 150=p’-5p

= p-3p-150=0

= p*=15p+10p-150=0
= plp-15)+10(p-15)=0
= (p=15)p+10)=0

= p-15=0 or p+10=0
=

p=15 p=~=10 (rejected)

p=15 Ans.

(b) Ty =3(5 -k(5)
Given that, 7, = 55
= 55=75-5k

5k =20
k=4 Ans.

1 5 (N2016.P1.026)

Two sequences have 1, 3, 5 as their fiest three
terms,

(a) In the first sequence, each term is 2 more than the

term before it.
(i} Find an expression, in ierms of a, for the ath
term. (1l
{ii) The Ath term of this sequence is 841,
Find the value of 4. [

{b) The nth term of the second sequence is
(in—=1)}n—4d)

zn-l »
(1) Find the fourth term of this sequence.  [I]
(ii) Find the fifih term of this sequence. [1}

Thinking Process

(a) (i} Find the nth term as per given information.
({#) Substilute n=k into the expression found in
(i) to find the kh term. Equate it to 841,
(b) {i) & Substitule n = 4, Simplify.
(i} # Substiute n = 5. Simplify,

Solution
(@ () T7,=2n-1 Ans.

(i) kihterm, T, =2k -1
given that, 7, =841
= 2k -1=84]

2k =842
k=421 Ans.

(b) (i) Tiw= 2|r-l = (""‘ n(”—‘n

2
= 4-1)d4-4
n=24|_( )5 )
=2"~0=8 Ans.
- _ 5-1IH5-4
(“) 1;=25|_( );5 )
_ 54 _ (0D
=2 —2
=[6-2
=14 Ans.
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16 (2017:02Q7)
X
X x 0O
X X O X 0O X
X x O X O x XO0OX QO
b 4 X0 X0 X
X X 0O
X
Pattern | Pattcrn 2 Pattern 3 Pattern 4 Pattern 5

The diagrams show patterns made from crosses (x) and circles (Q).
(a) Draw pattern 5 above, [

The table shows the number of crosses and circles in each pattern,

Pattern number (n) [ 2 k) 4 5 6
Number of crosses i 3 6 [ 10
Number of circles 0 | 3 6
Total number of crosses and circles | | 4 9 11625 36
(b) Complete the table, [2)
() Find an expression, in terms of s, for the totz! number of crosses and circles in pattern n. [
(@) An expression, in terms of a, for the number of crosses in pattern n is %n: +%n.
How many crusses are there in pattern 307 [1)
(e} Show that the number of circles in pattern n is %n: -%n. 13
(D The number of crosses in pattern m is cqual to Sm,
Find m, (3]
Thinking Process i
{a) To Draw pallem 5 # observe the sequence of (b)
crosses and circles In each pattern.
(b} To complete the table # consider the increasing Patiem number (n) L]12]3]4(5])6
difference between consecutive terms in each row. Number of crosses t1316l10li5]21
(c) Observe that row 4 corresponds o perfect
square of numbers, Number of circles O(rL 3|6 |tl0]1I5
{d) a‘: dS:itr:‘s‘;ll;;le =30 inlo the given expression Total mmber of crosses and circles{ 1 | 4 [ 9 [16 [ 2536
(e) # Subtract the expression given in part {d) ) A )
from the expression found in part {c). (c) Total number of crosses and circles in

() # Subslitute n=m into the expression given in

parnt (d). Equate it to Sm paietan are. T, =n"  Ans.

= lnz - ln Shown,
2 2

Solution (d) Numblcr ol'crc)s:us in patiern 30 are,
T = =300 +=(30
W 7 i 2(9 ) 2( )
X O =450+15=465 Ans.
X O X (¢} Number of circles in pattern n
X0 x 0 = number of crosses and circles in pattern n
X0O0OX O x = number of crosses in pattern »
X0 x 0O 2 (1 " J
=10 = =" +=n
X 0O x 2 2
X O
X
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(f) Substitute 1= into expression given in (d).

. 18551
number of crosses in pattern m = Em- + Em

|
= —pr+=—m=35m
2 2

a4+ m=10m
o —9m =0
mim—-9=0
= ni=0{(rejected) or m=9

m=9 Ans.

17 vzar7ri026

The sequence of dingrams shows patterns made from

some black beads and some white beads.

Each diagram has two rows more than the previous

diagram.
Diagram 1 Diagram 2
® L
Q0 L
00 00
OO0 0000
® 000
L N
@
Diagram 3 Dingram 4
o [
L N [ X
eee o000
00 o909
O0000 0000
0000 Q00000
o0e 000
o0 L X N N J
[ ] ea0®
0
[
(a) Complele the table for Diagram 5.

Diangram number 2 3] 4

‘Total number.of beads. 1625136

|

9
Number of white beads|| 7 | 10 | 13 | 16
Number of black beads | 2 | 6 | 12 | 20

(b) Write down an expressiof, in terms of n, for

(1

(i) the number of white beads in Diagram ,

{ii} the total number of beads in Dingram n.

{c) Find an expression, in terms of n, for the
number of black beads in Diagram .
Give your answer in its simplest form.

(1
(11

2
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Thinking Process

(a) Row 2: Numbers are in perfect sguares
Row 3: The difference between numbers is
increasing by 3.
Row 4: It is the difference between row 2 and
row 3.

(€} Subtract the rth term found in (b) (i) from (b) (ii).

Solution

(=)

Dingram pumber i [ 3 4 5
Total number ofbeads'| 9 | 16 | 25 | 36 | 49 |
Numberof white beads | 7 | 10 | 13 | 16 | 19
'Number of black beads | 2 | 6 | 12 | 20 | 30 |

) (B T, =4+3n Ans
(i) T,=(n+2) Ans.
{(¢) Number of black beads in Diagram 7
= Total No. of beads — No. of white beads
={n+2F —(4+3n)
=n* +dn+4-4-3n

=g +n Ans,

18 2008010 020)

The first four terms, u,, by, 4y and u, in a sequence of
numbers are given below.

wo=1x3+22 =7

uy=2x4+3 =17

uy=3x5+4% =31

:r,,=4x6+52=49
() Evaluate u,. m
{b) The rh term of the sequence, u, is of the

form nln+ p)+(n+qr.
Write down the value of p and the value of g.

(n
(c) n, can also be writien in the form At + Bn+C.
Find the values of A, B and C. 21

Thinking Process

(a) Observe the sequence to find u,

(b} To find u, # observe the pattem and deduce the
mh term.

{c) Simplify the expression of u, found in part (b} to
find the values of A, Band C

ORI S
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Solution

(@) ug=5x7+6
=35+36=71 Ans.

(by u,=nx{m+2)+(+l1)
=m{n+2)+(n+1)°
p=2 g=1 Ans.

(€) From(b), u,=n(n+2)+(n+1)

=(nz+2n)+(nz+2n+l)

=2+ dn+ 1
A=2, B=4. C=1 Ans.

19 w018 pro11)

Here are the first five terms of a scquence.
3 7 1t 15 19

4 8 12 16 2

(a) Write down the next two terms. [
1199
The kth 1 is ——
(b) The kth term is 1300
Find £. [
(¢} Find an expression, in terms of n, for the ath
term. [2]

Thinking Process

{a) Observe the pattern and deduce the naext 2 terms.

(b) To find k # Note that the denominators of all the
terms are multiples of 4.

(c) Tofind the mh term # observe that the numsralor
in each term is increasing by 4 and denominators
are multiples of 4.

Solution
a} E Ans,
24 28

(b) 4£=300 Ans.

The denomenators in the sequence are
multiples of 4.

Istterm: 4x1=4, 2Zndterm; 4x2=8,
3rd term: 4 x3 =12,

The denomenator in & th term is 1200
o Axk=1200 = k=300

€} nthterm, T, =M Auns,
4an

"
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