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Volume 1

Topics:
1) Numbers and Operations
2) Simultaneous Equations
3) Algebra
4) Indices: Powers and Roots
5) Variation
6) Standard Form
7) Conversion of Units and Limits of Accuracy
8) Prime Factorization
9) Number Sequences and Patterns.



Numbers and Operations Paper 1

(a) Calculate the value of 0.1 x 0.06. ARSWEF (@)t [1]
(b} Find the decimal number exactly halfway between 1.01 and 1.02.
() ORI [1]
Jo2/1/Q1
Giving the answer as simply as possible, calculate
a) 21 :
(a) 173" ARSWEr (@) ceveeeeeicieeee v vecvceienieeseneanns 1]
2 515
(by &of 1=- ) N N 1
J02/1/Q2
(a) Evaluate 3 10 giving your answer as a fraction inits lowest terms.
¥ K 10 ol U ) P R B |
(b) Evaluate 23 x33 , giving your answer as@a mixed number.
Answers: (a) i; (b} 30%. 103/1/Q2
100
Evaluate
(a) 24-6+2x9 , ARSWEE (@) e ceeeeieeeeeeeeeeeeeeceeeeseeeseeennnnanens [1]
(b) 0.4x0.02 . 02) [OOSR § |
Answers: (a) 22 (b) 0.008. 103/1/Q3
72 L
(a) Express Tog asa fraction in its lowest terms. ARSWEr (@) oveeeeeeeeeeeveeeeeeeennnns 1]
1,4
(b) Evaluate 3t7- (D) e [1]
Answers: (a) E; (b) E_ 104/1/Q2
3 M
(a} Evaluate 63 0.9, P2V Ry T ) [1]
{b) Add brackets to the expression in the answer space to make it correct.
Answer () 1 + 72 + 4 x 2 = 10 [1]



Answers: {a) 70: (b) 1+72+ (4 x2) =10.

Joa/1/Q3

7 Evaluate . W7 a3 [1]
@ 25x7, ) D [
(b) % = % .
Answers: (a) ;—1 (b} % 105/1/@2
8  Itisgiventhat N=87x 132.
(a) Complete the statements in the answer space.
Answer (a) 88 x 132=N+ .o [1]
BT xXA3M=N— . [1]
(b} Hence evaluate 88 x 132 — 87 x 131. Answer (B) dii e [1]
Answers: (a) 132 and 87; (b) 219. 105/1/Q15
? Evaluate Answer (a) oo [1]
@ 8- (B [1]
(b) Zx3.
Answers: (a) ;—1 - (b) %_ Jos/1/Q2
10 (a) Evaluate3+25=2 ANSWEr (@) e [1]
(b) Express 1']%% as a decimal. ) D 1]
Answer (a)155 (b) 0.175 Jo7/1/Q1
1 Evaluate Answer (@) oo [1]
@ 1+7. O Y [1]
(b) 1% = 1—3:3 _
J07/1/Q2

11
Answer. {(a) — (b} 10
(a) 28 (b}



12

It 15 given that % . % and 3”9 are equivalent fractions.
Find the value of 4 and the value of n_ Answer d= [1]
S [1]
Answer: (a) 12 (b) 26 Jo7/1/Q3
13 (a) Write the following m order of size, starting with the smallest.
06 : 666
100 06 0.67 1000
Answer (@) o, o iy . [1]
smallest
JO7/1/Q5a
answer: (@) 22 %% g5ro67oros 58 566 g47
100 1000 100
14 Evaluate
(a) %— % . Answer (@) oveeeeieenie e eeseeesseene e 1]
22 13 (2 R I § |
(b) 25 14.
. 1 2 Jog/1/Q1
Answers. (a) vy b} 45
15 Evaluate
(a) 25-18.3, Answer (@) e [1]
(b) 1.7 x0.03. (B) e 1]
Answers: (@) 6.7 (by 0051 l08/1/Q2
16 Jiis giventhar 68.2 x 0.235 = 16.027.
Hence evaluate
(a) 0.0682 x 2350, Answer (@) .oeveecieeeeeeeeeecieeeeeeeeeeeeeen 1]
{IJ] 160.27 -~ 0.0235. [b) ............................... []_]
Answers: (a) 16027 {b) 6820 Jog/1/Q5



17

Express as a single fraction in its lowest terms,

@) g x3, Answer (@) oo [1]
3 2 Answer (B) coeeeeeeeeeeeeereeeeenn [1]
®) 33
Answer. (a) E (b) l 109/1/Q2
3 12
18 Evaluate
1,2 _—
(a) —-+=, Answer (@) oeeeveeeesevsneee et eeeenenie | 1]
2 9
(b) %‘1—91 Answer (D) coeciieeeeeeeeeise e [1]
13 22 J10/11/Q1
Answer. (a) 18 {b) 57
19  Evaluate
(a) 1.5-02x4, ARSWEr (@) e [1]
(b) 4.2+0.07. Answver (D) oo [1]
Answer {a) 07 (b} &0 J10/12/Q1
20 Express as a single fraction ARTWEr (@) iouoiiieiiiiestiaidininsiinsinsn [1]
5_2
@ 7-5
(b) 1% :—2% . DTt N (/) DO [1]
Answer. (a) ﬂ (k) E 110/12/Q2
35 235
21 Evaluate
() 52.3 x 10.— 3.76 x 100, Answer -1
(b) 20-8 +2 + L Answer —— |
Answer(@) 147 (b) 17 j11/11/Q1
e Ewvaluate
2 3 Answer - [1]
@ 3 %35
(b) ]i_ + 3. Answer - [1]
29 J11/11/Q3

Answers: (a) (b)

e

30



23 An instrument is used to measure the height of an object above sea level
The height, in metres, is shown on the dial.

(a) What is the reading on the dial?

Answer TS 1 8 B |
(b) The object moves from position A, where the dial reads —54, to pesition B, where the dial
reads +48.
What is the difference in height between A and B? Answer Y kY
Answers: (a) -24 (b) 102

J11/11/Q5
24
{(a) Evaluate 12+6+-2-8.

Answer . [1]
(b} Ewvaluate 2.6x0.2. Answer . [1]
Answer. {a) T (b) 052 J11/12/Q1
25 2.3
{a) Ewvaluate 3 %" Answer - [1]
(b) Ewaluate l% X % ,giving your answer as a fraction in its lowest terms.
Answer - [1]
Answer (@ —— (b) — J11/12/Q3
: 24 18
26

Given that © = 3.141592654, find the difference betwemz—?z and 7, correct to two significant
figures.

Show your working. Answer

2]

J12/11/Q6

Answer. 0.0013
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Evaluate
(a) % - % \ Answer 1]
(b) 1% N 1% : Answer - [2]
Answer. (a) 41 (b) £ J12/11/Q11
28
0.2 2 V2 % 0.83 8 81
From the numbers listed above, write down
(a) aprime number, Answer: -[1]
(b) a cube number, Answer - [1]
(¢) an irrational number. Answer - [1]
Answer. (a) 2 (b) & (c) 42 112/11/Q12
29 Evaluate
(@ 03 x 02, AUSWEF e i [1]
(b) 3.5+0.07. AnSwer e [1]
Answer: {a) 0.06 (b) 50 J13/11/Q2
30 A bag contains red, yellow and green sweets.
% of the sweets are red and i of the sweets are yellow.
What fraction of the sweets are green? ANSWEF oo [2]
Answer. % J13/11/Q6
31
6 9 1
The three cards above can be rearranged to make three-digit numbers, for example 916.
Arrange the three cards to make
(a) the three-digit number that is closest to 650,
Answer - [1]

10



(b) the three-digit number that is a mltiple of 7, T T o B | |

(¢) athree-digit number that is a square number. 1T T L ——— b
Answer. (a) 619 (b) 186 (c) 169, 196 or 961 J13/11/Q12
32 (a) Evaluate 5+1x0.3. ANSWEF e esee s sneseneenenes | 1]
(b) Evaluate 18-+0.2. B L SRR | | |
Answers: (a) 5.3 (b) 90 J14/11/Q2
33 15 (a) Findan integer 7 such that ¥ > 5 and 5r — 1 is a square number. ARSWEF  F= it
[1]
(b) Find the value of s which makes 8s + 2 a prime number. ARSWer 8= ..dlieiisteeeiseee i eseneeeeeeees 1]
(¢) Write down an irrational number between 7 and 8. ARSWEF ettt en e seenes 1]
Answers: {a) eg.10 (b) e.0. 0 (¢} eg. 450 J14/11/Q15
(a) Evaluate §+1§. T N [1]
(b) Evaluate 5—3(2—1.4). ARSWEF ettt [1]
Answers: (a) 1% (b) 3.2 J15/11/a1
35
(a) Express 3%% as a fraction in its simplest form. ARSWEE ettt sttt e e 1]
(b) Arrange these fractions in order, beginning with the smallest.
4 3 3
5 3 20
ARSWEF «coveeeieer e TS y rereerere e neeens [1]
smallest
J15/11/Q3
y 3 31 4
Answers: (a) a0’ (b} T
36
(a) Evaluate 12—-6+3+4. B L) N b |
(b) Evaluate 0.3 x1.5. ANSWEF eoeeiicieceeeeeeereeeemeeeeeeneeens [ 1]
J16/11/Q1

Answers: (a) 14 (b) (0).45

11



37

2 5
(a) Evaluate 37%"

(b) Evaluate % -+ % , giving your answer as a fraction in its lowest terms.

Answer ...................

B B X3 L

[1]

1 3 J16/11/Q2
Answers: (a) e (b} 7
38 (a) Evaluate 0.2x0.08.
ARSWEF il et e 1]
(b) Add one pair of brackets to make the statement below true.
2x 3+ 4x5=70 [1]
Answers: (a) (0).016 (b) 2= (3+4)x5 l7/11/a1
33 (a) Evalua %—% . ANSWEF o e [1]
(b) Find 4 where 4x—=—. Answer A = e 1]
(c) Find the fraction which is exactly halfway between % and % ;
AHSWEF e [1]
. 19 14 31 J17/11/Q13
Answers: (a) = (b) = (€) g
40 .
Find the value of
(a) 0.2 x 0.45, ANSWET (@) vrevereeeeeireeeereesraeeresssssnsesssssnnnnenes 1]
(by 1321 €2) T § §
Afiswers: (a) 0.08; (b) % N01/Q1
41

Evaluate

(b) 8.4-+0.02.

W Ry TR o s

[1]
[1]

Anaswers: (a) 2%; (b)420.

12

N03/Q3



42 (a) Write down the square root of 65.

{b) State which of the following numbers are irrational

\Ex\@, 27—2 T 3.

L] L]

ANSWEE () eeerieeeveerer et re e e et e

A
-[1]

Answers: {3}2%; (b)x and 243 . No3/Q4
43 Evaluate
(a) 0.4x0.06, ARSWEF () oot [ 1]
(b) /0.008 . 1 [1]
Answers: (a) 0.024; (b} 0.2. N04/Q1l
44 Evaluate
(a) 1% +5, ARSWEF (@) oo [1]
(b) 4! —1.43, giving your answer as a decimal. 1) I URURONRRRR i
Answers: [a}%; (b)2.82. No04/Q3
4> Evaluate
{a) 10-7.56, ARSWer (@) o ceeeeeneen 1]
(b)  0.105x 0.2 . 2 O ||
Answers: (a)2.44; (b) 0.021. N05/1/Q1
46 1 3
(a) Evaluate 335 -27. ARSWEF (@) weveveeeeeevceeiececeesceesnsesensnnnes [1]
(b) % of a plot of land is garden. (2 I
% of the garden is lawn.
Find the fraction of the plot of land which is lawn.
Answers: (a) % (b) % N05/1/Q2

13



47

Evaluate
(@) 3+2(@-5). ANSWEr (@) oo [1]
) 1%+3%_ (D) e, [1]
Answer: (a)1; (b) % N06/1/Q1
48 Express as a single fraction in its lowest terms
(a) 33 -2%. ARSWEP (@) wovreereeeeeeeereeresereeeesetieee e[ 1]
S |
b g =2 [0 O USSR £ §
Answer: (a) % () % N07/1/Q2
9 Evaluate
(a) 0.3 x0.06, Answer (@) i eeeeeneeeeeeneenee e [ 1]
by 0.4+03x5. (BY oo [1]
Answer: (a) 0018, (b} 19 No08/1/Q1
>0 (a) Evaluate %_% I 17KV € ) S )
(b) Evaluate ]% Xg, giving your answer in its simplest form.
Answer (D) cocoeeoeereeeeeeereere e [1]
Answers: (a) % () % N09/1/Q1
51

(a) Add brackets to the equation in the answer space to make it correct.
Answer (@) 4 + 6 = 7 — 5 = 16 [1]

(b) Find the value of 27 x 0.002. Answer (B) oo 1]

Answers: @) 4+6x(7-5)=16 (b} 0.054 N09/1/Q2

14



>2 Arrange these values in order of size, starting with the smallest.

9 . . 2
il 0.39 46% 3
Answer . e et [2]
smallest
Answer. 0.389, E 1,45% N09/1/Q3
5 20
53
(a) Evaluate 35-273. % F 1TV ol ()[R | ||
(b) Ewvaluate 1.3 X 0.03. Answer (B) coeoveeeedirneeneeiatieneeeeee 1]
Answers: (a)7.7 (b) 0.039 N10/11/Q1
>4 (a) Evaluate %-P% BEE LTI S () [ | §
(b) Evaluate 2+2§ ) Answer (D) v [1]
Answers: (a) 16/21 (b) 314 N10/11/Q2
55 1 1
() Evaluate 37 —23. Ans1ver (@) oo, [1]
(b) Evaluate % X 1% . glving your answer as a fraction in its lowest terms.
Answer (B oo, [1]
Answer: (a) 7 (b) > N10/12/Q1
21 12
56  (a) Evaluate 6.3+0.09. P TST SN () N [1]
(b) Find the decimal number that is exactly halfway between 3.8 and 4.3 .
Answver () v [1]
Answer. (a) 70 (b) 4.05

N10/12/Q2
37 () Evaluate 3+5(3—14).

Answer

-1

(b) Ewvaluate 0.2 x 0.07. AUSWEF e [ 1]

Answers: {a) 11 (b) 0.014 N11/11/Q1

15



58 {a) Ewvaluate 3% —2;—1. Answer -1
(b) Express g in its lowest terms. Answer - [1]
Answers: (a) = b 4 N11/11/Q2
15 T
59 (a) Evaluate 2% — 1% . Answer LI
(b} Evaluate 0.7-0.1x3. Answer - 1]
Answer. (a) % (b} 04 N11/12/Q1
60
(a) Evaluate 3%—2%-
Answer . [1]
(b) Evaluate z—?:-é
3774 Answer - [1]
Answers: (a) 17 (b) 8 N12/11/Q1
20 45
61  (a) Evaluate 0.7+02x0.3. Answer -]
(b) Ewvaluate 0.9 A .
0.06 nswet - [1]
Answers: {a) 0.76 (b) 15 N12/11/Q2
62 3 113
& E al t 2_ - ]._ .
(@) Evaluate 4 1 Answer -[1]
(b) Evaluate 54+3x2+2(2-3). Answer 01
Answers: (a) % ib) 9 N13/11/Q1
63
(a) Ewvalvate 0.02x1.2. Answer - [1]
(b) Arrange these values in order of size, starting with the smallest.
2% 2 02
9
smallest
Answers: (a) 29 (b) 4.8 N13/11/Q2

16




64 (a) Evaluate 10+2n° when n=-1. Answer - [1]
(b) Evaluate 04 x0.2. Answer - [1]
Answers: (a) 12; (b) 0.08. N14/11/Q2
65 (a) Wrte 3% as a fraction. Answer 1]
() Workout 90—16+2. Answer = [1]
Answers: (a) —— : (b) 82. N14/11/Q3
100
66 x is an integer between 50 and 70 .
Write down the value of x when
(a) xisa cube number, Answer -[1]
(b) xis a prime factor of 268. Anner [
Answers: (a) 64: (b) 67. N14/11/Q4
67 {(a) Workout 12+6+3+1 x5
7 3 ANSWEF e e e [1]
Workout 5—%.
®) 95 ANSWEF e [1]
Answers: (a) 19 (b) % N15/11/Q1
68 a) Ewvaluate 31— 22 .
@ 6 5 ARSWEF e 1]
(b) Evaluate 0.03 x0.11. ANSWEF e 1]
Ni16/11/Q1
Answers: (a) % (b) 0.0033 11
69 (a) Express 32% % as a fraction in its simplest form. ARSWEF o 1]
(b)' Arrange these values in order of size, starting with the smallest.
o 7
0.38 75 0.4 30
Answer e, s ermrreeestentesrnnen s eeerrene e g ereermenninnseenees [1]
smallest
13T 9 N16/11/Q3
Answers: (a) a0 (b) 50" 95 ° 0358, 04

17



70 (a) Ewvaluate 132-2.
§ 3 Answer e [1]
(b) Evaluate 04 x1.3. AFSWEE e [1]
N17/11/Q1

Answers: {a) 7 (b} 0.52
24

71 The table shows the square roots, given correct to 4 significant figures, of some numbers from
31.0to 32.9.

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
31 5.568 | 5.577 | 5.586 | 5.595 | 5.604 | 5.612 | 5.621 | 5.630 | 5:639 | 5.648
32 5.657 | 5.666 | 5.675 | 5.683 | 5.692 | 5701 | 5.710 | 5.718 | 5.727 | 5.736

For example, the square root of 32.5 is 5.701.

Use the table to find

(a) the difference between the square root of 32.5 and the square root of 31.3,

ANSWEF oo remer e e [1]

(b) an estimate of the square root of 32.25, ANSWer [1]
() the number which has a square root of 56.39. AnSWar ..o [1]
Answers: {a) 0106 (b) 5.678 to 5.68(0) (c) 3180 N17/11/Q14
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Simultaneous Equations Paper 1

Solve the simultaneous equations

2y =3x-13, AHSWEF X = oevvereveassens
5x — 6y =23.
y= - [3]
J02/1/Q8
Solve the simultaneous equations
dx—y= 0, ANSWET X= oo ben e e

2x—3y=-23.

Answers: x=5, y=11.

Solve the simultaneous equations

[3]
J03/1/Q11

3x+y=05,  ANSWEF X= i

XAY=290 e 2]
Answer. x= 33 y=-4. Jos/1/Q9
Solve the simultaneous equations
3x=Ty,
12y=5x-1.
ANSwer X = ...
Y e 3]
Answer. x=—T,y=-3 Joe/1/Q11
(b) Solve the simultaneous equations x+y=29,
4x =952y
By x=__ V= o [3]
(b)X=18% y=10% Jo7/1/Q22b
Solye the simultaneous equations
2x—3y=13.
3x+y=3.
AVSWEF T ooiviieeeeecee e e e seena e
. [3]
Answer. x=2 y=-3 J08/1/Q12

19



10

11

12

13

(b) Solve the simultaneous equations

(b) x=2 y=-3

Solve the simultaneous equations.

Answer. 5

-4

(a) Solve 10-3(2x—1)=3x+1.

(1) Solve the simultaneous equations.

Answer. (a)

11
3

by x=5¥y=-3

Solve the simultaneous equations.

Anawer. x=5 y=-3

Solve the simultaneous equations.

Answers: x= -2 y==15

Solve the simultaneous equations

Answers: x=-0,¥y=T7

Solve the simultaneous equations.

Answer x=8, y=§

5x—2y
2x—3y=13.

3x+2p =7

Answer x =

=16. Answer (D)X= weee

[3]
110/11/Q24

X3y =17 VS e e [3]
J10/12/Q13
Answer ( x= . [2]
Answer x=
dx+3p=11
J11/12/Q25
3+ 5y =0 ARSWEF X = e eeeaeen
2x — 3y = 19
J12/11/Q10
ARSWET X = oo aaen
x =4y _
145 = 6y P T e e [3]
J16/11/Q13
x+2y=8,
y =%x+9 ;

3y = 2x
21

x+2y =

20

Answer x=

S &3

N10/11/Q18

N10/12/Q14



' Solve the simultaneous equat{ons_ ANswer X = s
2x43y =0

Answer. x=19, y= -6 N11/12/Q19

Solve the simultaneous equations.

2x—3 =11
5x —4y =24 ORI 1 |
Answer x=4 y=-1. N14/11/Q7
Solve the simultaneous equations.
x+5y= 2 Answer X = ..icii
x+4y=—4
Y T 0 . [4]
Answers: x=—4, y=2 N16/11/Q18
Solve the simultaneous equations. L 3
Y
3y =11=2x P oo eseseseseeseeeeeneeei 3]
Answer. x=-2,y=5 N17/11/Q12
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Algebra Paper 1

(a) Factorise completely 18rc — 3rd — Gic + td. Answer (@) coeveeeee. [2]
(b) Solve the equation . i 3= % . ()X = e [2]
J02/Q17
Given that 5= % .
(a) calculate the value of S when R = 100 and V =13, Answer (@) § = .o [1]
(b) express Vin terms of R and 5. (BY V= oooeeeeeeereeeeeesstinennenene. [3]
J02/1/Q21
(a) Factorise x?-—7x+12. ANSWEE (@) eveveeeiisfitiesaeeeceen s ensitosesanssannenss [1]
(b) Solve (x+ 1)3x-2)=0. (B) X=.iieieeeas OT weveeeeeeenn [1]
Answers: (a) (x — 3)(x — 4); (b} -1 or /3. Jo3/1/Qs5
(a) Expand and simplify  (x — (x*+x + 1). Answer (@)oo [2]
(b) Factorise  ax—bx—3ay+3by. (2) JOOOTSUTSOOOO I/
J03/1/Q20

Answers: (a)x”—1: (b) (a - b)(x - 3p).

Two vertical posts of the same height stand on horizontal ground.

The distance between the posts is d centimetres.

When a wire of length w centimetres is suspended between the posts, the sag in the
middle is s centimetres.

The sag is given by the formula s = JM i

(a) Find s whend=800and w=2803.  Answer(a) §=.ooooeeeveeeeeeersereeeeeeeennene. [1]

(b) Express w in terms of  and s. (B) W= e [3]

22



2z
Answers: (a} 30: (b) v 8 +2d”
3d
. e 1
Express as a single fraction in its simplest form T3 T T3 Answer .o
Arswer: L
(x -3)x+2)
. 4 x-—1
Solve the equation Y13 - 3 - AREWEL oo e
Answers: Jand - 5.
(a) Factorise completely 5a—20. ANSWEr (@) oot
A formula connecting x and y is y= % . where k is a constant.
Given that y=-1 when x=2, calculate the value of
(i & Answer (B) (D) k= .o
(i) xwheny=~64 ()X = creeerreieimans
Answers: (a) 5(a + 2)(a - 2); (b)(i} - 8o (i %
9 (a) Factorise 3ix—2sx + 15ty — 10sy. Answer (@) oo
{(b) Solve the equation % + % =1. (B) X =i
(¢) Factorise’ 2y 3y— 2. (o

Answers: {a) (3t =2s){x + 5y); (b} 2; (¢) (2¢+ 1){y - 2).

10 (a) Given thatx = 01s a solution of % + k=0, findthe value of k.

(b)| Solve 2y%—3y-2=0.

Answer: (a) —12 (b Zor-it

23

Answer (k= ...

Jo3/1/Q21

-2
104/1/Q8

[3]

Joa/1/Q17

J05/1/Q26

106/1/Q17



11

12

13

14

15

c:g(F_ﬂ)

Answer () C = . [1]
(a) Calculate C when F=—4.
{b) Express F in terms of C. B F= [2]
Answer: (a) —-20 T — ;1 60 106/1/Q12
(a) Simplify Answer (@) oo [1]
) 23x+2)-2x+4),
. R .
(ii) Tar—x (A0) e [2]
(b) Factorise completely Tx* - 63. B ot 2]
Answer {a){ijy  3x—4 (i) x b)  The—3ix+3) Jo6/1/Q23
Factorise
(a) 2% Tx-15. Answer (@) [2]
(b) 2yt —8ys —zt + 4z5. () OO [2]
Answer: {a) (2x + 3x—5) (b) 2y —2)i=435) J07/1/Q21
(a) Solve
(i) 9-k<T, Answer (a) () . [1]
i 5 =15 () = [1]
Answer: (@)i) k=2 {ip30 J07/1/Q22
Express as a single fraction in its simplest form
32
2t—1 t+2°
ANSWEF e e e [3]
J08/1/Q15
Answer: 8-t
(2t — 1)t + 2)

24



16 (a) Factorise completely

(i) 15::72 + 10_1_? Answer {a}(l} ........................................ []]
(i) -2 15. (1) -eee e e [1]
(b) Solve 4(x—03) = 3(x—02). (B) X = e 2]
Answers: (a)i) 5x(3x+2) (i) {t+3)(i—5) (b) 06 Jog/1/Q19
17 . (a) Factorise x2 —yz_ Answer {(a) oo e[ 1]
(b) Evaluate 102982 Answer  (B) oot it [ 1]
Answer: {a) (x—¥x+y  {b) 800 J09/1/Q4
18 (a) Simplify 4a® x a’. Answer (@) weeeeeetivnsecnctirenneesneeenn [ 1]
) Simplify fully  3x(x+5) - 2(x — 3). Answer (b)) i [2]
Answer: (a) 4a° (b} 3x®+13x+6 Jo9/1/Q7
19 Given that » is an integer and # > 1, decide whether each statement in the table is true or false.
For each statement write true or false in the table.
If you write false, give an example to justify your deeision.
Statement True or False Example (if false)
n>1
1.1
n° n2
(n—1)(n+3)
1s always odd
[2]
Answer. TRUE, TRUE, FALSE with valid example Jj10/11/Q7
20 (b)  Factorise completely
@ 47-257 ANSWEr (BYE) wovvereeresreseeseeseeseemeemeereennennes [1]
(i) Sax—5a°—2x+2a. Answer (B)(1L) coereereeerenrenreeeneenseessesnienens [2]
J10/11/Q21

(b)i) (Ex-—-5yi2xe+5y) (DI} (5a-2)x-a)

25



21 (a) Solve

® 5-2@x—1D=2x+1,

2|0
o

(ii)

Answer: (@) 0.75 (@) (ii) %

2.

22 (a) Solve ri

) Giventhat p=2f—7r, express finterms of p and 7.

p+r

Answer: (a) 25 (b} >

23 (a) Factorise completely
i) 3x7-12x,
(i) X —xy—27

() simplify 54

Answer: (a)i) 3x(x-4) (li) (x+yix—2¥ ()

24 Factorise completely

(a) 12ab’ — 8a°b,

(b) 22 + 3x— 20.

Answers: (a) 4ab3b-2a) (b)  (2x5)x+4)
25 . 2
(a) Factorise completely Opq— 124~ .
(b) Factorise completely 8px+ 4py —6x—3y .
Answer: (a) 3g(3p—4q) (b) (4p-3)dx+y)
26 Factorise completely
(@) 1227 — 153,
) x> —x— 6.

Answer. {a) 3x7(4 -5x) (b) {(x—-3Nx+ 2)

26

Answer (A1) X = wovvveeereererrssennenes [2]
Answer (@Y 1= e [2]
J10/11/Q24
Answver (@)X = .ol [1]
Answer (D)= ..ot e [1]
J10/12/Q6
Answer' {@)(1) .ooooooveeeeeeeeeeeeenees [1]
Answer  (@)(i1) .ooooveeereeereennesneenne [1]
X J10/12/Q21
¥x—4
Answer - [1]
Answer - [2]
J11/11/Q9
Answer .- [1]
Answer 2]
J11/12/Q15
Answer - [1]
Answer - [1]
J12/11/Q4



27 Selve

ARSWeEr X =

ARswer = e

ARSWEF B =i

ANSWEFr  C =

ARSWEF 1= et v

(a) 5x — 2 =1,
b)) 3-y=1, Answer
2t—1_1-—¢
© 7 "3
Answer: (a) 2 (b) (v)22 (c)
28 1_1,1
B¢t d
(a) Evaluate bwhene=3 and d=38. Answer b=
(b) Rearrange the formula to make 4 the subject. Answer d =
24 be
Answer. (a) Tl () —
29 b=m(a-c)
(a) Evaluate bwhenm=35,a=8and ¢=-3.
(b) Rearrange the formula to make ¢ the subject.
ma — b
Answer. (a) 55 (b)
30 .
(a) Factorise fully 10x% + 1507 Answer
(b) Factorise 252> — b Answer
. . 3 2 A i
¢) Simpli — . nswer
(©) plify x+1)2  x+1
-G 32> . 9a Answer
d) Sy - .
@ Swplhly Tope * Sp2
1-2x ab
Answer. (a) 5xy(2x +3)) (b) (5a-biBa+b) (c) ——= (d}) —
(@) axy(2x +3)) (b) ( )¢ :IH(I+1}2f}B
31 ; a—4
Make a the subject of the formula y = .
Answer. 24
y+1

27

-[1]
-]

-[2]

112/11/Q18

- [2]
3]

J12/11/Q22

-]

-I2]
J13/11/Q10

1]
1]
2]
2]

J13/11/Q25

3]

J14/11/Q9



32

33

34

35

36

37

Express %4— 2-

Answer

(a) Expand and simplify

i 4(2e+3)+5, Answer
(i) 6p+3g—2(2p—5q). Answer
(b) Factorise completely Answer

25x° yz -1 S_tzy.

Answers: (a)i) 8+ 17 (i) 2p +13g (b) 5x°yvi5xy—3)

Answer

(b) Solve the equation 3x°+7x—6 =0 by factorisation.

Answer

Answers: (@) a=T7 b=-9 (b) % -3

3
x+1
2% + 1
xx + 1)

(a) Factorise completely 3 — 124,

(a) Giventhat x*—14x+40=(x—a) +b, find the valucs of a and b.

as a single fraction in its simplest form.  Answer

(b) Factorise X — 6y + 2xp—3x. Answer

Answers: (a) 3(1-2a){1+2a) Ab) (x = 3)(x + 2)

Answer [(x — $)(3y + 5)

(a) Given that a =3 and b =—7, evaluate

Answers: (aMi) 13 (i) 58 (b) (Z) ,j—

V2

28

Factorise completely 3xy —20+5x—12y. ARSWET e

(i) 2a-5, Answer
@) a’+b. Answer
) A=27+5
Rearrange the formula to make r the subject. Answer ¥
[A-5

-1
- [1]
-1

114/11/Q17

J15/11/Q17

2]
J16/11/Q10

117/11/Q16



38

J17/11/Q2

(a) Solve %: " E T Answer x = ...........
(b) f(x)=x—3 g =x24+1  Answer ...
(i) Find f(—5).
(i) Find m given that g(m —3) = 17. Answer m=
Answers: (a) 23 (b)) -2 iy —1aor7y
39 Factorise completely
(a) 9a- 124, ANSWEF () et e
(b) 4y*-1, 02 PO
(c) x?>-Tx+12.
Answers: (a) 3al3 — 4a); {(b) 2y — 12y + 1); (c) (x = 3)x — 4).
40

(a) Factorise x°>-5x+6.

(b) Giventhat x=4 isasolution of the equation x*+3x+c=0,

find the value of c.
Answers: (a) (x - 2)(x — 3): (b) -28.

4 (a) (i) Factorise ax - bx.
(ii) Hence evaluate 1426x 0.6789 — 426 x ().6789.

(b) Solve the equation
(x-5)-2=T7-(1-x).

N01/Q8

N02/1/Q3

N03/Q19

1]
-1

Angwers: (a){i) x(a — b), (if) 676.9: (b) x = 11 %
42, (q) Factorise (a—2b)—3c(a—2b). ARSWEF (@) et e
(b) Simplify 5¢(t+3)-3(5t-2). () e
(e) Solve the simultaneous equations
2x-3y=15,
Ix—Ty=271.

29

[3]

4

1]

. [1

(1]



43

44

45

46

47

48

Answers: (a) (a - 2b)(1 - 3¢), 52 + 6; (c) x =421__y =-2. N04/1/Q22

(a) Factorise fully 5x% - 10x. ARSWEr (@) oo [1]
(b) Solve 3y4+6="Ty—10. (73 1 TR ——
(c) Solve 3p(p +2)=0. (€)P = coiiiaaaas OF .. [
Answers: [a) Sx(x = 2): (b) y=4;(c) p=00or =2. NO05/1/Q11
(a) Simplify 25x2 + 5074, ARSWEF (@) v [1]
(b) Solve (2x - 3)x+2)=0. ) O eeidoneeeecrinnns [1]
Answer: (a) 5x%  (b) %ur—z_ N06/1/Q3

Solve the equations
Answer (@) X =i neeeneenen 1
o 2, () [1]

X—=

(b) 12-2(5—y)=5y. (B) J = eeeeeeseeeeereeeseeeeeessesseeeeseeeeseee [2]

Answer (a)x=28 (byy=

[FL] ]
2
o
~
S~
[y
S~
jo)
=y
H

Solve the simultancous equations . 2x—y =10, Amswer X = oo

3x + 2y = 17.

Answer. x=T;y=-2 NO07/1/Q16

Factorise completely

(a) 15a%+124°, ANSWET (@) oo [1]

(b) 1—165" (B) oo eeeee et oot eeeee e enens [1]

(€) 6ex—3eyp—2dx+dy. ) S [2]
Answer (a)3a° (5+4a) (b} (1-4b){1+4b) (¢} (3c—d)2x—y) NO07/1/Q20

(a) Expand and simplify (p—35)}(p + 4).

(b) Factorise completely ARSWer (@) oo [1]
(1) 4%+ 120 + %% €211 R [2]
@) 3m®—48. 61 2]

30



49

50

51

52

53

Answers: (a) pP—p—20, (b)i) (2x+3yfPor(2x+3y)3x+3y), (i) 3(m—4)m+4).

The foree acting on an object during a collision is given by the formula

_mv—mu
P

F

(a) Giventhat m=4,v=>5,u4=3 and t=0.01, find the value of F.

Answer (@) F= .ovoeeeeeeeereerenens

(b) Rearrange the formula to make m the subject.  _Answer (B)m = cooeeeeeeecibene.

. t
Answers: (a) 800 (h) P
(a) Factorise completely
() 214’ - 14a, Answer (@) (1) st
(i) x2—3x—40. ARSWEr A@)AL) vererereererreriereneeeseesnanns

N08/1/Q21

[1]

~I2]
N09/1/Q9

1]
[1]

(b) Given that y=3 is a solution of the equation 2y% + ky — 27 =0, find the other solution.

Answer (D) V= e

Answers: {a)i) 7Ta{3a-2) (i) (x—=8)ix+5) by - 4%

(a) Remove the brackets and simplify 4(7x—3)—3(5x—4).

ARSWEF () 1o e

(1) Express as a single fraction in its simplest form %—4—5; :

Answer (B) oo e

(¢) Simplify (4a’h) x (3ab’). ARSWer (€) e

Answers: (a) 13x (b) 1112y) () 12a7H*

(a) Factorise completely 16a* —6a . LTy S ()

(b) Factorise completely 6x+3xy—4y—8.  Answer (B) covveeveei e e e

Answers: (a) 2a(Ba-3) (b) (Jx-4)(p+2)

Factorise

(a) 4t2-9, Answer (@) oo
(b) 3x2+5x-2. Answer (D) cvveveererenns

31

[2]
N09/1/Q19

[1]

[1]
[1]
N10/11/Q12
[1]

2]
N10/11/Q13



54

55

56

57

58

59

60

61

Answear. (a) (2r=302r+3) (b) 3x-1)x+2)

Make x the subject of the formula y=2x2+ 3. Answer x= ...
[_}r -3
Answer. | l——
\
Factorise completely 2xy —3x— 10y +15. Answer
Answer. (x—-5)(2y—-3)
Answer

(a) Factorise 9x2—1.
(b) Solve the equation 2y” +2% —15=0.
Answer: {a) (3x—1)3x+ 1) (b) -15and %

Factorise completely

(“) 20p + 25}-’2, Answer
b) 9- 4I2= Answer
() 9+35x— 4 Answer

Answers: (@) bp(d +5p) (b} (3 -21(3 + 20) [c) {9 —x)(1 +4x)

Factorise 2ac—3bc —6bd+4ad . Answer
Answer (23 - 3b) (e + 24d).
§= % (a+b)
(a) Evaluate s when n=200, a=3.6and b=5.7.
(b) Rearrange the formula to make b the subject. Answer b=
Answerg: (a) 930; (b) 23:‘” :
_ Jex+1
4= dx—1
Find x in terms of ¢ and d. Answer x=
Answer: 17
16d —-¢
(a) Expand and simplhify 10— 3(3x—2). Answer
. 32+ 16x+5
(b) Simplify fully 02 —1 ) Answer ..o

32

Answer Y= ..o

AHEWEF 5= e

N10/12/Q6

......................... [2]

N10/12/Q8

i12]
N11/11/Q10
I

OF tineeeernnsie [3]

N11/12/Q23

-[1]

1]
1]
N12/11/Q18

- [2]
N14/11/Q5

[1]
~[2]
N14/11/Q12



¥+5
3x -1

Answers: (a) 16 = 9x (b)

Factorise completely

(@) 5-—20%,
(b) 33?2y —6x+ 9.

Answers: (@) 5(1 =200 + 20 (b) 3y -2x)y + 3)

(a) Simplify 8—3(2t+1).

(b) Simplify R
i 43
Answers: (a) 5 -6f (b) 3
¥

(a) Factorise 25a%— 5a.

(b) Factorise 95°— 16.

{c) Factorise dxy+ 3¢+ 6y + 2¢x.

N15/11/Q22

N17/11/Q19

Answers: (@) haba—1) (b) (3b-4(Eb+4) {c) Cx+3)(2v+ D

33



Algebra Paper 2

(a) Remove the brackets and simplify  (g+3r) (2g-r). 2]
(b) Given thatm =-2 and n =4, evaluate
(i) Sm, [1]
yomon
(i) n + m’ 1]
(¢) Factorise completely 3y 2-3. [2]
(d) Peter has Rs200 and Paul has Rs2120.
When they are each given Rsx, Paul has 5 times as much as Peter.
Write down an equation in x and solve it. [3]
J02/2/Q2
(a) Factorise completely 20v + 1 —10v—5. [2]
{(b) Make £k the subject of the formula
e
|IE =3.
Vi [2]
(c) Solve the equation x2—23x+ 81 =0, giving both answers correct to two decimal places. [4]
J04/2/Q2
Answers: [a) (t-5)2v+1); (b} k= %; {c) 18 66 or 4.34; /2/Q
(a) Remove the brackets and simplify
(i) 43 -2p)-3—p), [1]
(ii) (3g—r)g+2n). [2]
(h) Factorise completely 1812 - 2. [2]
(c) Giventhat y=18 + 3x2,
(i) find the value of y whenx=-2, [1]
(if) find the values of x when y =93, [2]
(iii) express x in terms of y. [2]
T J05/2/Q1
Answers: (a){i) 9 — 5p, [ii) 3¢° + Sgr— 2r% [b) 2(3t + 1)(3t = 1); (e}{i) 30, (i) = 5, (iii) "YT i
(a) Solve the equation 3% —4x-5=0, giving your answers correct to two decimal places. [4]
(b) Remove the brackets and simplify (3a —4b)2. [2]

34



(¢) Factorise completely 12 + 8t — 3y — 21y, [2]

Answers: (@) 2.12 or—0.79; (b) 3a° — 24ab + 16b% (c) (4 — y)(3 + 21). J06/2/Q1
Itis given that y= Lﬁ_]z

(a) Findywhenx=-3. (1]
(b) Fnd the values of x when y=0. [2]

(¢) For values of x in the range -3 = x = 2, write down

(i) the largest value of y, [1]

(ii) the smallest value of y. [1]
(d) Express x in terms of y. [2]
(e) Itisalso given that y= % whenx =1

(i) Show that £ satisfies the equation 612 — 5t -9 =0. [1]

(ii) Solve the equation 61" — 5t— 9 =0, giving each answer cofrect to two significant figures.  [4]

Answer. (a)3; (b) <2 (cMi)3, (i)-24; (d) x= f# (eNii} 1.7 or—0.8s. 107/2/Q10

{c) The recommended maximum heart rate, H, for a man during exercise, is given by the formula
H= % (220 n).

where n years 1s the age of the man.

(i) Calculate H when'n = 25. [1]
(i1) Caleculate n when H =144, [1]
(iii) Make » the subject of this formula. [2]
J08/2/Q3
{c ) (i} 156, (ii) 40, iy 220 —%_ /2/Q3c
(a) Expressas a single fraction in its simplest form 4 3 [3]
= x+3 2x-1°
(b) Itis given that k= «/2Im+3n.
Express m in terms of &, / and n. [2]
(© Solve the equation 3x” —4x —16=0.
Give your answers correct to 2 decimal places. [4]
- 2_ J10/21/Q4
Answers. fa) ——=—12 _ @ 220 (4 307and-174 /21/a
(2% —1)(x +3) 2
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(a) Express as a single fraction in its simplest form

(i) 1_2 ; B U R b | |
2x  5x
o4 T
(ii) - +x—3 Answer v [ 2]
. Lo 1 1x—12 J11/22/Q1
Answers: 1(a)(i) 0% (i) —x(x—EJ
9 (a) Solve 4(x-2)=7-x. AnSWer X = oo 2]
(b) Solve the simultaneous equations.
Ic+y=7 Answer X = e
4dx —3y=19
() (i) Write down the integer values that satisfy — 1 =n <2,
Answer - [1]
(ii) Solve 2-—3y<8. Answer - [2]
Answer. (a) x=3 (b) x=4,y=—-1 {c){i) -1, 0,1 (i) y>-2 J13/21/Q1
10 (a) Express as a single fraction in its simplest form X 2 nswer - [2]
(x—4)y" x-—4
(1) Solve the sinwltancous equations. 2x —3y =14 ARSWEF X = e
bx+4y=3
() Solve x(x—4)=6+x. ARSWEF X = coieeeveeeees O cvveeteveceveesnenes |3
() Simplify % Answer . [3]
Answefs: {af =" (b) x=2.5 y=-3 {¢) x=6 or -1 (d) L= 114/21/Q1
(x=-4)° 2y +5
11 (a) Expand the brackets and simplify ~ (x— 1)(x> +x+1). Answer - [2]
. 3Ix L \
(b) Solve the equation =5 T3 3 Answer - [3]
(c) | Solve these simultaneous equations. ARSWEr X = i
Ax—3y=4
4y —3x=-0.5 L U | ||
Answers: (a) 3 =1 (b) 0.4 (c) x=— 0.5, y = —2 115/21/Q6
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12 {a) Solve the equation (x—5)*= 8L 2]
{b) Express as a single fraction in its simplest form
a 2. 131
2a-1 a+l
{¢) Giventhat A=n{dm+Hh),
express i in terms of frand A. 31
Answers: (a) 14 and -4: (b} (a -1)&a-2) : (¢} m = A -B* N02/2/Q2
[2a- 1){a + 1) 4h
13 (a) Solve the equation (2x— 3)(x —4)=18. [3]
(b) A formula used in connection with a mirror is l+—=}lc .
u v
(i) Giventhat v=9 and f=35, findu. [1]
(ii) Express v in terms of u and - 21
(¢) A man bought o eggs at r cents per dozen.
He sold them for s cents each.
Find an expression, in terms of @, r and s, for the profit, in cents, that he made. [2]
- N03/2/Q3
Answers: {a) — and 6: (b)(i) 111, (i) v=—"":(c) aft2s-r) /21Q
2 4 TE 12
14 (a) Itisgiventhat §= @.
(i) Find the value of Swhen n=20,a=-5and /=17. [1]
(iiy Express/in terms of §) »n and a. [2]
(b) Solve the equations
() S52=12, 2]
L =142
@ Loie ot 3]
(¢) Solvethe equation 3x? + 9x+ 5 =0, giving both answers correct to two decimal places. [4]
Answers: fa){i) 120, (ii) (b)) 0, 2.4, (i} 5, =3, {iii) —0.74, —=2.26. N04/2/Q5

25-an
n
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15 3t+1

(a) Solvethe equation === =4, [2]

(h) Solve the simultaneous equations

2 +y =12,
3y —2x=156. [2]
3y2+8y+4
(c) Simplify T4 - [3]
(d) Giventhat 3/ + 2x=2f— gx, expressx in terms of f, g and h. [3]
Answers: (a) 2_ (b) x= —2_ y=17 (c) Y +2. (g 220 N05/2/Q2
y-2 g+2
16 . . -
(a) (i) Factorise completely 32 —20. 2]
. T 5x°-20
Simplify _— 2
(@) Simplit 102+ 10x—20 =l
(1) Express as a single fraction in its simplest form
4 34
y-3 y+3 [3]
(¢) Giventhat  T=2T 'L
C 1Ven A
Vg
express g in terms of 1, T and L. [3]
. = x=2 y+29 4L N06/2/Q1
Answer. {aMi) 5x+2x-23 M) —— (b} —— ¢} ——
2(x 1) (¥ =3}y +3) T
17 (a) Itisgiventhat x=a+ \."’;232_.
(1) Calculatex whena=0.73 and & =1.84.
Give/your answer correct to 2 decimal places. [2]
(if) Express b in terms of x and a. [3]

(b) -Ashopkeeper sells pens and pencils.
Each pen costs $5 and each pencil costs $3.
One day he sold x pens.
On the same day he sold 9 more pens than pencils.

(i) Write down an expression, in terms of x, for 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]

(iii) Hence write down the maximum number of pens that he sold. [1]

Answers: (a)i) 2.71, (ii) +Jx*—2ax, (b)(i) 8x—27, (i) 8x—27<300, x<40.875, (ii)40. NO7/2/Q2
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18
2p+1 :1+p—3

(a) Solve the equation

3 2 [3]
. . 2v—6
b) Simplif _—
®) P v —2v -3 [3]
(¢} The tens digit of a number is x and the units digit is y.
Hence the value of the number is 10x + y.
For example, if x =5 and y = 6, the number would be 10 x 5 + 6 =56.
(i) 'When the digits x and y are reversed, the value of the number is increased by 63.
Show that y—x="7. [2]
(ii) The sum of the original number and the number with reversed digits 1599,
(a) Show that x+y=09. [1]
(b) Hence find the value of x and the value of y. [2]
Answers: {a) p=-5, (b} % {ci} (10y+x —(10x +v) = 63 seen, leadingtoy—x=7, N08/2/Q3
(iip(ay (10x +y)+10y + x) =99 seen, leadingtox +y =9, (b) x=1,¥y=8.
19 Solve the equations
@ -8, [1]
() 3p+4=8-2(p-3), [2]
18 16
1o _ = 3
© B-15-1 ]
(d) 5x% +x—7=0, giving each solution correct to 2 decimal places. [4]
N09/2/Q1
20
{(a) P= % +15
(i) Find Pwhen O=-40. [1]
(if) . Express O in terms of P. [2]
{b) Factorise completely
i) 7l —28d°, [2]
(i) 3x’—7x—6. [2]
{c) Solve the equation % =35, [2]
Answers. (a)i) -55 (i) 4(P—15)7 (b)(i) T(c—2d)(c+2d) (i) (3x+2)(x—3) (c) 62 N10/21/Q1
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21 {a) Sunplify

. x+y
® 7 gy’ [1]
(i) x(3x—2)—(3x2-3). [2]
(b) Solve the equation 3r—4=7+2(t+ 3). [2]
(c) Factorise Spx—T7gx+ 10py — 14qy. 2]
{(d) (i) Whenx=-2, which of the two expressions, 3x +4 and 2 — x;, has the greater valug?
You must show your working. 2]
(ii) Solve the inequality 3x +4< 2 —x. 2]
N10/22/Q1
22 iy
(a) Selve 5a3t+7)=0 . Answer = o OF e [ 2]
(b) Solve the simultaneous equations. ARSWEF  T= oo
Ix+4dy=1 .
5x=8y=9 P = s eeneenens [3]
(C) EE]_]I‘&SS as a single fracr_ic:-n 5 _ -1' ; ATLYH"C'." ........................................ [3]
p—-2 2p+3
. . -1 :
(d) Simplify Zqz— e Answer .. [3]
= - N11/21/Q2
Answers: (@) 0 =L (b) x=A'y=5 () n_P*2 (g O*] /z2/a
3 2 p-2)2p + 3) 29-1
23 (a) A=h(4dm+h)
Express min terms of 4 and £ Answer -[3]
(b) Factorise completely 3ax + 5bx — 6ay —10by . Answer 2]
(¢) Solve the equation x-1__2 ) Answer X = .oeeeeeeeees OF e [3]
g 5x—1
A-h? N11/22/Q1

Answers: (@) m=

ah by (3a+hb)x-2y) (c) x=2 or —1.6
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24 (a) (i) Sumplify 5p—(1-5p)+2.

(i) Solve the inequality 3 —2x>3. ANSWEF o
®) y=2"%
(@ Findywhenx=4. P T e T SR—— b
(i) Rearrange the formula to make x the subject.  gnswer x=....ccccooodiomrenenraiin [3]
(¢) Adais x years old and Bill is y years old.
Last year, Bill was 6 times as old as Ada.
(i) Form an equation in x and y and show that it simplifiesto p=6x—5. [1]
(i) In 19 years time, Bill will be twice as old as Ada.
Form another equation in x and y and show that it simplifies to y =2x+ 19. [1]
(iif) Hence find the present ages of Ada and Bill.
Answer  Ada’s age .....cceeeereeereeecnnnnn.. yEAIS
Bill’s 82€ ..oovovveerererenssneesnsennnn. years [2]
Answers: {a)(i) 10p+1 (i} x =-1-(b}(i} 3 (ii} % ()i} x=6 y =231 N12/21/Q2
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25

(a) Solve 33 =L Answer 1]
(b) Factorise
i) 3x+ 5y, Answer -[1]
@) 9x”— 16. Answer - [1]
(¢) (i) Factorise 2x°+ 5x—12.
Answer 1]
(ii) Use your answer to part (c)(i) to solve the equation 2x*+ 5x— 12.=0.
Answer X = .oviinees OF st [ 1]

9

‘d) A source of light is observed from a distance of d metres.
The amount of light received, L units, is inversely proportional to the square of the distance.

Given that L =9 when d = 2, find the value of L when 4 = 3.

Answer -[2]
N31/21/Q5
26 543
Evaluate {.:‘ =

(@) Bvalua 286— 135 ANGWEE oo eeeseeeereeeeseseesesee 1]

(b) Factorise completely 9p? — 6pq .
ANSWEF et e s [1]
(c) Expand the brackets and simplify (3a+b). ABSWEE e e e [1]
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(d) Express as a single fraction in its simplest form s 3

20+1° 34+1°
ARSWEF e [3]
(€) Find the integer values of n such that
42—n) > 17 and
n > —0. AUSWEF oo e e seii i [2]
(f) Abebi, Bella and Chuku share $112.
Abebi receives $x.
Bella receives $12 less than Abebi.
Chuku receives twice as much as Bella. Answer § b [3]
Form an equation in x and solve it to find how much Chukureceives.
Answers: (a)2.71 [b) 3p(3p — 2q) {c} 9a® « Gab + b° [d} L (ey—5, -4, -3 (f) 50 N16/21/Q2
(2= )3t 1)
27
¥ 2
(a) Solve s—/—==—FT=.
y+3 y+s Answer y = ....coeve.e OF womcemmcmeeenes [3]
. _di+1
(b) Make f the subject of the formula “p = e
B ARSWEF e [3]
_ 3x? — 14x+ 8
c) Simplify fully ————:
() Simplify fully x*—16 1 [3]
Answers: (a) y=-3,¥=2(b) f= ip_1 () X _42 N17/21/Q5
p X+
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Indices : Powers and Roots Paper 1

1 (;]) Calculate the value 0f9% + 90_ Answer (ﬂ) ........................................... [1]
(b) The reciprocal of 2-3 js 21,
Write down the value of n. (B) B = iciwiiinn iiuimcvecis iiwiawninsion « [1]
J02/1/Q3
2 (a) Itisgiventhat 5-2x5f=1. ARSWEr (@) K = oo etz [1]
Write down the value of k.
(b) Itis given that *V7=7"
W‘[‘ile dDWn T_he Ualue ﬂf 1. (b} A [1]
Answers: (a) 2: (b) 1/3. J03/1/Q7
3
(a) Simplify (3x%)2. Answer (0) ... 00 .. ..................... [1]
(h) Given that (16} x k = 1, evaluate £. 1)) S [1]
Answers: (a) 9 £ (b) 4. Jo4/1/Q4a
4 (a) The number 222.222 is written in the answer space. Apswer (a) 2272.2272 [1]
Circle the digit which represents the value 2 x 10°.
(b) Write 5 10-2 as a fraction in its simplest form. (B} ..o [ 1]
2
Answers: {a) Units digit ringed: (b) % (c) 4. Jos/1/Q16
> (a) Ewaluate 3% + 59 Answer (@) oo [1
()~ Simplify (BYE) e il
3 &
@ (l) : 1) SR ———— [1
X
1
(i) (xﬁ)’f _
Answer. {a) 26 (b)) (i) x* Jo6/1/Q13
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® (3

6 Evaluate
(@ 17°, ARSWEF (@) oo [1]
(b) 4%. e —— [1]
(c) (0272 = [1]
Answer. {a)1 (b)32 (c)2b J07/1/Q12
7 Evalvate
(a) 99, Answer () .............. 2. . uudlV.[1]
(by 972, L) ... 0. @.......... 0 _.____[1]
(c) g%_ (e CRrrR e N | |
Answers. (@) 1 (b} % {c} 27 j08/1/q8
8  Evaluate
(a) 0.2 = 0.06, 2 FS VU e ) T |
() 3-+0.01, Answer  (B) o [1]
() 27%. D F g U= V) O OS | | |
Answer. {a) 0012 (b} 300 (c) 3 J10/11/Q10
9 Evaluate
(a) o!+9° B 7L TL N () RO [1]
% (%)i T [1]
Answer {a) 10 (b) % J10/12/Q4
10 Evaluate
@) 8, ARSWE e [1]

Answers: (a) 4 (b) 36

J11/11/Q6
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11 -2
(a) Evaluate (%) Answer --[1]
(b) Evaluate 643, Answer 1]
1
A2 3 A .2
(¢) Simplify (4—;,?)’9) . = (2]
4
Answer. (a) 16 (b) 16 (c) % 111/12/Q21
12 15 (a) Write 8 in the form 2. Answer 1]
(b) Evaluate T ) P e
Answer. (a) 2° (b) 44 J12/11/Q15
13
(a) Ewvaluate
@ 5°+57 Answer -[1]
) 367, Answer ~[1]
2.6
@iy (25). Answer -.[1]
1 k
(b) (E) =9 Answer k= oo [ 1]
Find the value of &
Answer. (a)i) 26 (ii)-6(ii) 16 (b) -2 113/11/Q20
14 (a) Solve 2(57)=250. ARSWEF  P= oo 1]
(b) Simplify
@ 1+x7, Answer 1]
3a . 9a° ,
(i) 5 Answer - [1]
114/11/Q13

Answers: {a) 3 (bMi) x? (i) i
3a
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15

Given that 6 =9, write down the value of

.............................................. [1]
(@ 67,
(b) 625, .............................................. [1]
© +6~  ARSWEF e 1]
Answers: (a) % (b) 3 (c) 10 115/11/Q12
16 8 (a) Evaluate
@ 32 AnSWer [1]
2
() 1253. ANSWEE e seessneennnn [1]
.. 2a°h° %
(b) Simplify (]8345) .......................................... [2]
Answers: (al(i) B (i} 25 (b) E 117/11/Q18
2] 3a
17 Find the value of
(a) Vv0.0081, P-, T o () J R | | |
(b) 73x 77 ) J )
Answers: (a) 0.09; (by 1. N01/Q2
18
Evaluate
(a) 73-6%,
(b) 3V2x5Y2.
Answers: (a)42.5%; (b) 4.85 N02/1/Q1
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19 . . . . .
{a) Ona journey, a cyclist travelled 1 kilometre in x minutes.

On a second journey, the cyclist travelled for y hours at the same average speed as

on the first journey.
Find an expression, in terms of x and v, for the number of kilometres he travelled on

the second joumey.

tx
(b) 5 =¢"
Find the value of n.
Answers: (a) %; (b) 3 14 N02/1/Q6
20 Find a, & and ¢ when
(a) 3°+3°=27, ANSWer () @ =i [1]
(b) 125%=5, () PRI | |
(¢} 10°=0.001. (C) €= ieeemreeemreeeemeeeneeerenneenenne [1]
Answers: (a) 8: (b) - : (c) = N03/Q12
21 17
(a) Express 4( As apercentage. ARSWEF (@) oo 50 [1]
(b) Evaluate (%)_2_ 2] S § )
N04/Q6

Answers: (a)42.5%; (b) 9.

22 (a) Find the fraction which is exactly halfway between % and %

(b) Estimate the value of 4/5000. giving your answer correct to one significant figure.

(© Evaluate 3° x 47 ARSWET (@) oo [1]
) 1]
D [1]

Answer: {a}%; (b} 70; {c) 8. N06/1/Q7
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(a) Add 620 grams to 3.7 kilograms. Answer (a)

........................................... ke [1]
Give your answer in kilograms.
(b) Write the following numbers in order of size, starting with the smallest.

31 3—1 (_1)3 30

Answer (B) i 4 e 4 e : memeecdf [1]
smallest
Answer. (a)4.32kg (b} (-1, 37, 3", 3" NO7/1/Q3
24 Evaluate
1 -2 .
(a) 35 23 - Answer (@) .cdociiiiiiecccecedneeeeeeee[1]
3
b) £, (B) it [ 1]
Answers: (a) i, by 8. N08/1/Q3
25 04 41 ;
(a) Evaluate 4" +4° . Answer (@) .oooeeeveeeeeeeeseeeeeeneneene [ 1]
(b) Evaluate (%)__. Answer (D) cooeeeeeeenee e [ 1]
Answers: (a)5 (b) 16 N10/11/Q4
26 (a) Evaluate 50— 571 Answer (@) oo [1]
(b) Simplify (5 x3)2. Answer (B) v, [1]
1
(¢) Simplify (%)2, ARSIVEE (€) eeceeereeeee e [1]
]
Answer. @), = (B). 25:° (c) Ll N10/12/Q10
n
27
(a) Simplify (3a%)’. ANSWE e [1]
1 -2
(b) Evaluate (Z) . ANSWEF e [1]
(¢) Giventhat x>=279 findx. ANSWEF X = e [1]
1
(d) Evaluate —5-. ARSWEF e [1]
33
Answers: (a) 9a° (b) 16 (¢} 1 (d) % N11/11/Q18
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28

(a) Evaluate 49472, Answer - [1]
(b) Simplify (2x2)3 . Answer - [1]
Answer. (a) % (b) 8x° N11/12/Q7
29 (a) FEvaluate
* 1 0
® 5>+5, Answer - [1]
. (4Y72
(@ (3) ) Answer 1]
Simplify (2] .
() Simplify [ } Answer - [1]
Answers: (aMi) 1 (ii) % {b) 8x° N12/11/Q14
30 Giving each answer as a fraction in its lowest termsy evaluate
@) 3 x(2)°
7o6x9 7 Answer - [1]
32\?
®) (?) : Answer -[1]
Answers: (a) 4 ib) 4 N13/11/Q8
] a1
31 (a) Findnwhen 3°x3x3°=3", ANSWEr M= oo [1]
(b) Find the value of 325, Answer 1]
~2
{¢) Find the value of 1 .
5 Answer - [1]
Answers: (a) 9: (b) & (c) 25. N14/11/Q8
(a) Evaluate 97, ANSWEr e [1]
(b) Evaluate 10°—10° ANSWEF et e [1]
(¢) Solve X =8. ANSWEF X = oo [1]
N15/11/Q14

Answers: (a) % (b) 999 (c) 4
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33

(a) Evaluate 2°—20,

B L U S [1]
e 12xp
(b) Simplify oy AFSWEE oo [1]
4y N16/11/Q8
Answers: (a) 7 (b) —
3x
* @ Braluate 9*—9°. ANSWEF e [1]
(b) Evaluate 9%, ANSWET e s e [1]
N17/11/Q2

1
Answers: {a) 80 (b) EY
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Variation Paper 1

V varies inversely as P. ARSWEF (@) e v e eeeneesee s [ 2]
WhenP=3,V=1.
(b)

(a) Express Vin terms of P.

P 3 5
(b} Complete the table in the answer space.

Vv 1 9

[2]
J02/1/Q20
Itis given that p= ¥ ]
e

(a) Describe the relationship between p and g in words by completing the sentence in the
answer space.

(b) Calculate g whenp =4
Answer (@) P15 oo proportional to the square root of g. [1]

Answer: {a) Inversely by 9 J06/1/Q6

It is given that y is directly proportional to the square of x and that y=1 when x :% :

Find

Answer (@) ¥= e [ 2]
(a) the formula for y in terms of x,
(b) the values of x-when y = 9. (B xr= e e 1]
Answers: (a) ¥=4x (b) 15and—15 Jog/1/Q10
v is direetly proportional to the square root of x.
Given that y = 12 when x = 36,
find
(a) the formula for y in terms of x, Answer (@)Y = evveeereenennenenens [2]
(b) the value of x when y=10. Answer (D)X = e [1]

J09/1/Q12

Answer. (a) 2+/x (b} 25
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y is inversely proportional to x°.
Some values of y and x are given in the table below

b 3 2 q
y 4 P 1
Find
() the formula fory in terms of x, Answer (@)Y= ceorveveeeneeensitiniie. [2]
(b) the value of p, Answer (B)p= cvveceeveeeeienieccraenen 1]
(c) the two values of g. Answer  (€) g = boneenee 5 tbeereennneee [1]
Answer. {a) y=36/x° (by 9 ) =6 J10/11/Q17
It is given that y is inversely proportional to the square of x and that y =48 when x =% .
Find
(a) the formula for y in terms of x, ARsWer {a) ¥ = oo [2]
(b) the values of x when y = 3. Answer (D)X = i s e, [1]
Answer. (a) l—g by 2 -2 J10/12/Q12
y is directly proportional to the square of x.
Given that y = 2 when x = 4find y when £= 10. ARSWEr Y= coovereeeeremeeeeeeeeereresssnn [2]
Answer. 125 J11/12/Q8
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R is directly proportional to the cube of p.
Whenp=2,R=24.

{a) Find the formula for R in terms of p. Answer R= v [1]

(b) Find the value of p when R = 192. ARSWEr P =eiieeeeeeeeeeeeeeeeene [ 2]
() Which of the diagrams below represents the graph of R against p?
R R R V R l/ R
» /-—p ~p -p

Diagram 1 Diagram 2 Diagram 3

=P
Diagram 4 Diagram 5

Answer. Diagram .........ceceeeen [ 1]

Answer: (a) 3p® (b) 4 (c) 2 J13/11/Q21

(a) A spherical tennis ball and a spherical beach ball have diameters in the ratio 1 : 3.
The surface area of the beach ball is 153 cm?.

Calculate the surface area of the tennis ball. AUSWEF oot €2 [2]

(b) y is inversely proportional to the cube of x.
Whenx=2, y=29.

Find y when x = 5. ARSWEF Y= e senenes [ 3]

Answers: (a) 17 (b) % J14/11/Q23

10 v is inversely proportional to the square of x.

Given that y =3 when x=2, find y when x = 5. Answer y=

12 J15/11/Q9
Answer: o5

11

5 (a) yisdirectly proportional to the square of x.

Given that y = 8 when x =4, find y when x = 3. ABSWEF ¥'= it [2]

(b) pis inversely proportional to g.
It is known that p = 15 for a particular value of 4.

Write down the value of p when this value of g is doubled.

2 E T o R —
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Answers: (a) 4.5 (b) 7.5 J16/11/Q15

12 ¥ is inversely proportional to (x + 2).

{a) Wnte down an expression for ¥ in terms of x and a constant .
(b) Itis given that y =4 when x = 3.

Find ¥y when x = 8.
4 Answer (A} Y= ccoveceeeereeieneeceesesesecnseneeene [1]

(B) Y = eoeeeeereeeeeeeeeseeereee e benes e [2]

Answers: (a) k+ (x+ 2) (b} 2. N01/Q15

13
The force of attraction between two magnets is F Newtons.

This force is inversely proporticnal to the square of the distance, d centimetres, between
the magnets.

{a) When the magnets are a certain distance apart, the foree is 10 Newtons.
What is the force when this distance is doubled?

(b) (i) Write down a formula connecting F, d and a constant £.

(ii) When the magnets are 3 cm apart, the force is 2 Newtons.
Find the force when they are 5 cm apart.

Answers: (a) 2 % N: [(b){i) F =?__ (ii}0.72 N. N02/1/Q19

14 (a) yis directly proportional to.x?.

It is known that y = 10 for a particular value of x.

Find the value of y when this value of x is halved.
(b) Seven men can paint a bridge in 15 days.

(i) How long would it take 3 men?

(ii) The bridge was painted in ¢ days.

Write down an expression, in terms of ¢, for the number of men needed to
paint the bridge.

Answers: 2%; (b){i) 35. (ii) g N03/Q10
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{a) 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?

Answer (a) ..........

(b) visinversely proportional to x.
Given that v = 6 when x = 4, find the value of y when x = 3.

....................... newtons [1]

(B) ¥ = e e [2]
Answer: {a) 120 newtons (b) 8 NO07/1/Q12
16 T is inversely proportional to the square of L.
Given that T=9 when L. = 2, find
(a) the formula for Tin terms of L, Answer (@) T= ool [ 2]
(b) the values of L when T'=25. (BYL = oo 1]
Answers: (a) T = %, (b} ig. N08/1/Q10
17 ¥ is inversely proportional to x.
Given that y = 250 when x =4, find y when x = 80. ARSWEF V= cooreeeeeeeeseesnesnnenenens | 2]
Answer: 121 N09/1/Q6
18 y varies inversely as the square of ANSWEF V= oo [ 2]
Given that y =4 when x =3, find the value of y whenx =2.
Answer. 9 N10/11/Q7
19 y is directly proportienal to the square of x.
Given that y =50 when x = 5, find the value of ¥ when x = 3.
ANSWEr F= i 2]
Answer. 18 N10/12/Q7
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The time taken to fill a tank with water varies inversely as the area of cross-section of the inlet pipe.
The time taken is 40 minutes when the area is 3 em?.

(a) Find the number of minutes taken to fill the tank when the area is 5cm?.
ARSWEF i [ 2]

(1) Itis given that the area is 4 square centimetres.
Find the expression, in terms of A4, for the munber of minutes taken to fill the tank.

Answer el [1]

(¢) Water flowed into the empty tank through a pipe of area 4 cm?.
It flowed for 9 minutes.

Find, in its simplest form, the fraction of the tank that now contained water.

Answers: (a) 24 (b) 22 () > N11/11/Q21
A 10
21 y is inversely proportional to x.
The table shows some values of x and y.
X 3 4 q H
¥ 20 P 5 m
(a) Find p. Answer p= .o [1]
(b) Find gq. ARSWer = .o [1]
(c) Expressm in terms of n. Answer M= civcveeicvieeceennnn 1]
Answer: (a) 15 (b) (2 (c) 22 N11/12/Q13
v is iversely proportional to x .
Given that y=%whcnx= 20, find ywhcnx=%. ANSWEF P = orvereecveneeneneen [ 2]
Answer. 28 N12/11/Q9
23

When the speed of a car is vm/s, its braking distance is dm.
d is directly proportional to the square of v.
When the speed of the car is 8m/s the braking distance is 5m.

Find the formula for d in terms of v and hence find the braking distance when the speed of the car
is 40m/s.

Answer Formula d= e

Braking distance = ......cccovvveevrcne. m [ 3]
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Answer d= 2 and 125.
&4

N14/11/Q13

24 (a)
P 27 33
g
i d AHSWEF  F= e [1]
Given that p is directly proportional to ¢, find the value of .
(b)
X 2 10
hY 25 1
Complete the sentence below deseribing the relationship between x and y.
¥ is inversely proportional t0 . ... e [1]
(¢) Mis directly proportional to 3.
How many times larger is M when L is multiplied by 27
ARSWEF e [1]
Answers: (a) 11 (b) € (c) & N15/11/Q9
25 v is inversely proportional to x.
Given that y = —50 when x =3, findy whenx = —10. ARSWEF P= oo 2]
Answer. 15 N16/11/Q6
26 y varies directly as the square of x.
G'i"t'ell thaty — % whcnx — %, ﬂﬂd_}’ Whmx =10. Answer T [2]
Answer. 80 N17/11/Q8
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Standard Form Paper 1

{a) Calculate the value of 16 — 8 + 2. ABRSWEr (@) e

(b) Express 0.0032 in standard form. (123 S

1]
- 1]

Jo2/1/Q4

p=32x10" and g=8x10
Expressing your answers in standard form, evaluate

(a) g% ANSWET (@) eveeieeeerereieseesessesesseseessraesnenees

(1]
- [1]

Answers: (a)6.4 x 107 (b} 4 x 10",

Jo3/1/Q9

(a) Express 217.3 x 10? instandard form.  Answer (a)

(b) Arrange the following numbers in order starting with the smallest.

217.3x 102, 22.6x 1034 0.031 X107, 2.5% 10%.

SWEF (B i

% taEEE s EEE s EEE EEEELEEEEGEEEEW

Answers: (a) 2.173 x 10%; (b) 0.031 x 10%, 217.3 x 10°, 22.6x 10°, 2.5x 10°.

Jo4/1/Q10

(b) The distance of Saturn from the Sun 15 15307 million kilometres.
Express 1507 nullion in standard form.

Answer (b)

{b) 1.507 = 10°

J07/1/Q5b

The Earthis 1.5 % 10® kilometres from the Sun.
(a) Mercuryis 5.81 x 107 kilometres from the Sun.

How much nearer is the Sun to Mercury than to the Earth?
Give vour answer in standard form.

(b) A terametre is 1012 metres.
Find the distance of the Earth from the Sun in terametres.

Answer (a)

') S
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Answers: {a) 9.19=107km (b} 0.15terametres Jog/1/Q18

(a) Convert 0.8 kilometres into millimetres. Answer (@) coeeeoeeesneerneeeseneen. mm [ 1]

b) Evaluate (6.3 % 109+ (9 x 10%), giving your answer in standard form.
Answer  (B) oo [2]

Answer. (a) 800 000 (b) 7x10° J09/1/Q8

Some data about two planets, Earth and Mars, is shown in the table.

Dlanet Average Mass Volume
temperature (°C) (tonnes) (km?)

Earth 15 5.98 x 10°! 1.08 x 1012

Mars —63 6.58 x 10°° 162000 million

(a) How nmch greater is the average temperature on Earth than that on Mars?
Answer (@) e 2C [ 1]

(b) Write down the volume of Mars in standard forut. 4y [2) [P '« 1 il b

(c) Calculate the difference in mass between Earth and Mars.
Give your answer in standard form. Answer (€} ooereeenereeeeeenenn fONNES [2]

Answer (a) 78 (b) 162x10" () 532%10% J10/11/Q19

(a) Vicky’s fingernail grows one nanometre in one second.
One nanometre is 1 x 107 metres.
Vicky calculates how much her fingernail grows in one hour.

Find this length, in standard form, giving your answer

(i) inmetres, T T R B B ] |

(i) inmillimetres. ANSWEF  ooeeereeresvenerrenesesnee M [1]

(b) Itis giventhat 2x10%(d+3x102)=8x 106, Answer d= oo [ 2]
Find d.

Answers: {a)(i) 36x10° (i) 36x10° (b} 3700 J11/11/Q19
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(a) The mass of one erain of rice 15 0.000 02 ko.

Write 0.000 02 in standard form. Answer 1]
(b) The table shows the amount of rice erown in some countries in 2002,
China Brazil India Vietnam
Amount (tonnes) 12 x 108 7.6 x 108 8.0 x 107 2.1 x 107
(i} Write these amounts in order, smallest first.
smallest
(ii) Calculate the difference in the amount of rice grown in Brazil and Vietnam.
Give vour answer in standard form.
Answer ... tonnes [1]
Answer. {a) 2=10° (bMi) 7.6x10°, 21=10°, 8.0=10", 1.2=10% (i) 124 =10"  J11/12/Q13
10 i -
A swarm of locusts contains 40 billion locusts.
Abillion is a thousand million.
(a) Write down, in standard form, the number of locusts in this swarm.
Answer - [1]
(b) FEach locust eats 2 grams of food every day.
Find the amount of food eaten by this swarm in one week.
Give your answer in kilograms nsing standard form.
Answer E—— g ] |
Answer. (a) 4= 10" (b) 56= 10° J12/11/Q17
11 p=24%10> g=6x 103
Giving your answers in standard form, find
@ p+a, Answer . [1]
(b) 2p=gq. Answer ~[2]

Answers: (a) 624 x10° (b} 8=107
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12 (a) Light travels at a speed of 3 x 10® m/s.

Calculate the time it takes for light to travel 6km. Answer .8 [2]
Give your answer in standard form.
() Omne molecule of water is made up of two atoms of hydrogen and one atom of oxygen.
The mass of one atom of hydrogenis 1.67x 10 ** g,
The mass of one atom of oxygenis 2.66x 1073 g.
Calculate the mass of one molecule of water.
Give your answer in standard form. Answer SR - ] |
Answers: {a) 2x107° (b) 2.99 = 107 J14/11/Q19
13 p=4x10° qg="17x10°
Expressing each answer in standard form, find
@ p ARSWEr e [1]
) p+gq. B Lo [1]
Answers: (a)1.6 x 10" (b) 7.4 x 10° J15/11/Q5
14 (a) Write the number 0.034 X 10~  in standard form. ABSWEF e [1]
(b) Arrange the following numbers in order, starting with the smallest.
0.034 x 1073 33.7 x107° 0.42x107°
ABSWEF et eesaeesmrseeeeeens 3 aseesteeeeeeaaeesme i reneereesanes 3 aeeemseessmeeseesessesstesireenasennns [1]
smallest
Answers: [a) 3.4 x 107 (b) 042 « 107° 337 2 10° 0.034 = 107 J16/11/Q6
15 (a) Write 0.000 186 in standard form. ARSWEF oot [1]
Q) 5= 13 x 107 r=8x10%
Giving each answer in standard form, find
@ £ L [1]
(i) t—s. ANSWEF e [2]
J17/11Q14

Answer {a) 1.86 = 107 (b)(i) 6.4 = 10" (i) 7.87 = 10°
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The population of Europe is approximately 7.0 x 108,

The population of Asia is approximately 3.5 x 10°.
The mean mass of the population of Europe is approximately 62 kg.
(a) Giving your answers in standard form, estimate

(i) the total mass of the population of Europe,

(i) how many more people live in Asia than in Europe.

{(b) Express the population of Europe as a percentage of the population of Asia.

Answers: {a){i) 4.34 x 10"kg; {ii) 2.8 x 10%; (b} 20%. N02/1/Q12
17 . .
(a) Write down the following numbers in order of size, starting with the smallest
-0.29, -1.5, 0, (.3, -4
ARSWEE (Q) ooy eeeeeeeeeeeeeey waeeeveeainnesney anndiesssnsnseesey seennnessssnenseees | L)
(b) The thickness of a sheet of paper is 8% 1074 cm.
Find the thickness of two sheets of paper, giving your answer in standard form.
Answer (B) oevecvceeeeeeeceesereveseneeeane €M [1]
Answers: (a)—4, —1.5,-0.3, —0.29, 0: (b} 16% 107 N03/Q8
18 An atom of helium has a mass of 6.8 x 10~ kilograms.
(a) Express this mass in grams. ARswer (@) oo 8 [1]
Give your answer in standard form.
(b) A room contains 9 % 10°% atoms of helium. ) RO . |2 |
Find the mass of helium in the room.
Give your answer in grams as a normal decimal number.
Answers: (a) 6.8 = 107 g; (b) 0612 g, N04/Q12
19

The population of a country is 3.2 % 108
There are 8 x 10° children.

(a) What fraction of the whole population are children?
Give your answer in its simplest form. Answer (@) .o [ 1]

(b) Find the number of adults. (B) e srescseseenesennen [1]
Give your answer in standard form.

Answers: (a) %; (b) 2.4 x 10%. N05/1/Q5
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0 The distance from the Earth to the Sun is ¢ kilometres, where e = 1.5 x 108.

The distance from the Sun to Mercury is i kilometres, w

here 71 =6 x 107.

(a) Express e : m as the ratio of two integers in its simplest form.

(b)

Zarth

1.5% 103km

Sun Mercury
-
6 X 107km——

The diagram shows when the Earth, the Sun and Mercury are in a straight line, with

the Sun between the Earth and Mercury.
Find the distance from the Earth to Mercury.
Give your answer in standard form.

Answer (@) oo T e, [1]
(D) fe e km [2]
Answer: (a)5:2; (b)2.1x10° N06/1/Q10
21 Ttis given that m=2.1x 107 and n =3 x 10%.
Expressimg yvour answers in standard form., find
(a) m+n, Answer (@) ovvieecenneersneeeneenneen [1]
(b) n®+m. (B) oo [ 2]
Answers: (@) 7 x 10570 (b) (8.21 % 10°. N08/1/Q7
22

Tom estimated the population of five countries in 2020.
The table below shows these estimates.

Counfry Population
Australia 235x 107
Brazil 195 x 10°
China 14x10°
Japan 136 x 108
United Kingdom 6.9 x 10’
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(a) Which country did he estimate would have a population about 20 times that of the United
Kingdom?
0 532 177 (o ) [R—

(b) How many more people did he estimate would be in Japan than in Australia?
Give your answer in standard form.

Answer (B) oo | 2]
Answers:{a) China (b)) 1.125x10° N09/1/Q7
23 The speed of light is given as 3 x 10° km/s.
Writing each answer in standard form, caleulate
(a) the distance, in kilometres, that light travels in one minute,
Answer (@) coeeveeenber i, ke [1]
(b) the time, in seconds, that light takes to travel 150km.
Answer (B) ..ot eereenennn. Seconds  [2]
Answers: {a) 18x 10" {b) 5x10* N10/11/Q14
2% (a) Express 0.0000706 in standard form. T S 1]
(b) A house was bought for $20000-and sold for $50000.
Calculate the percentage profit. P () N % [1]
Answer. (a) 7.06 =107 (b) 150 N10/12/Q3
25 A large tank contained 2.3 x 108 litres of oil.
During a 4 week period, 1.2 x 10° litres were used.
(a) Calculate how many litres of oil remain in the tank after the 4 weeks.
ORI wer Mpiandard form. ANSWEF oo [1]
(b) - Giving your answer in standard form, calculate the average munber of litres used each week.
Answer .. [1]
Answers: a) 2.18 x 10° (b} 3x 10° N11/11/Q8
o {(a) Express the number 0.000 042 i standard form. ARswer e [1]

(b) Caleulate (7 x 1073 x (3 x 109, giving your answer in standard form.

T UL R | |

Answer: {a) 4.2 107 {b) 2.1 %107 N11/12/Q5

65



27

(a) Write the number 0.000 034 in standard form.

66

Answer - [1]
(b) Expressing your answer in standard form, find (5 x 10%) x (4 x 107).
Answer - [1]
Answers: {a) 34 x10° (b) 2x 10" N12/11/Q6
28 (3) Evaluate 5x10°+3x10'+ 1x102, Answer 1
(b) Find (5x10%)x(24x1073).
Give your answer in standard form. Answer < [1]
Answers: {a) 135 (b) 1.2 x10° N13/11/Q6
29  (a) In2013 the population of China was approximately 1360000000.
Write this number in standard form.
Answer -1
(b) p=8x10° g=7x10
Giving your answers in standard form, find
) pq. Answer - [1]
i) p—gq. Answer - [2]
Answers: (a) 1.36 % 10%; (b} 56 % 10% (c) 7.93 % 10° N14/11/Q19
30 (a) The mass of a dust particleis approximately 0.0000753 g.
Write this mass in standard form. AnSwer s g [1]
(b) The mass of the Barthis 5.972 x 10**kg.
The mass of the Moon is 7.3 x 10*2kg,.
Find the total mass, in kg, of the Earth and the Moon.
Give your answer in standard form. ANSWEF oo kg [2]
Answers: (8) 7.53 x 107 (b) 6.045 x 10% N15/11/Q16
31  (a) Write the number 450000000 in standard form. ARSWEF oo [1]
5
(b} Giving your answer in standard form, evaluate % .
%
1 [2]



Answers: {a) 4.5 = 10° {b) 3= 10° N16/11/Q10

32

(a) Write the number 0.00012 in standard form. ARSWEF ettt e [1]
(b) Giving your answer in standard form, evaluate 5.5 x 107 — 2.1 x 108.
AHSWEF vttt e [2]
Answers: (a) 1.2% 107 (b} 529 x 107 N17/11/Qi1
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Standard Form Paper 2

The mass and diameter of the planets in the inner solar system are shown in the table.

Planet Mass (kg) Diameter (km)
Mercury 3.30x 108 4880
Venus 4.87 x 107+ 12100
Earth 5.97 x 10** 12800
Mars 6.42 x 1073 6790
(a) List the planets in order of mass, starting with the lowest. [1]

(b) Find the radius, n kilometres, of Mars, giving your answer correct fo 1 significant figure. [1]
(c) Giving your answer in standard form, find the total mass, in kilograms, of Venus and Mars.  [1]
(d) [Volume of a sphere = % .:rr"’]

Giving your answer in standard form, find the volume, in cubic kilometres, of the Earth. 2]

Answers: (a) Mercury, Mars, Venus, Earth; (b} 3000; (&) 551x10%: (dy 1.10x10" J10/22/Q3
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Conversion and Limits of Accuracy Paper 1

(a) Add together 37 kilograms and 40 grams.
Give your answer in kilograms. Answer (@) oo kg [1]

(b) The length of a piece of string is 0.026 metres, correct to the nearest millimetre.
Write down, in millimetres, the lower bound of this length.

() T | R |

Answers: (a) 37.04 kg: (b) 25.5 mm. Jjo3/1/a8

(a) Maryam’s height is 1.52 m correct to the nearest centimetre.
State the lower bound of her height.

(b) The length of each of Maryam’s paces is 0.55 m.
She walks at a constant speed of 2 paces per second.
Calculate the distance, in kilometres, that she walks in one hour.

ARSWEF (@) oot etie et eeeeaenns [1]
(D) et km [2]
Joa/1/Ql6

Answers: (a) 1.515 m; (b} 3.96 km.

(a) The population of a city is given as 280 000, correct to the nearest ten thousand.
State the greatest possible error in the given value.

(b) The dimensions of a rectangular card are 7cm by 4 cm, correct to the nearest centimetre.
Calculate the smallest possible perimeter of the card.

ARSWEE (@) oo e [1]
{2 RO cm [1]
Answers: (a) 5000; (b) 20 em. Jo5/1/Q6
Complete the statements in the answer spaces.
Answer (a) 4872 correct to 1 significant figureds 1]
(b) 4872 cotrectto ... significant figures 15 4870. [1]
Answer. {a) 5000 (b} 3 Joe/1/Q4
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The thickness of an o1l film 15 0.000004em.
(a) Express 0.000004 in standard form.  Arswer (@) oo eeeeeeeee [1]

(b) The oil covers an area of 20m?.

Calculate the volume of the oil in cubic centimetres. (&) .. em? [2]
Answer: (a) 4 x 107 (b) 0.8cm’ 106/1/Q9
{(b) The length and width of a rectangle are 50cm and 15cm respectively.

Each measurement is correct to the nearest centimetre.

(i) Write down the upper bound of the length.
(ii) Find the least possible perimeter of the rectangle.
Answer (Y1) cm [1]
() e cm [1]
(bMi) 50.5cm {ii} 128 cm Jo6/1/Q16b
By writing each number correct to 1 significant figure, estimate the value of
8.62 x 2.04*
Q3 ARSWET i [ 2]
Answer. 100 or 120 l0s/1/Q4
f/—- - L]
Pencils are packed in a box.
Each peneil has a diameter of 7mm, correct to the nearest millimetre.
(a) Write down the lower bound of the diameter of a peneil. (@) .....nm[1]
(b) [Find the smallest width of a box that can always hold 8 pencils side by side.

Give your answer in centimetres. Answer  (B) covevvevsesiersssessssenee €m [ 2]
Answer: {a) 65 (b} 6 J10/11/Q9
By writing each number correct to 1 significant figure, estimate the value of

48.9 % 0.2072
3.94 C ARSWET e [2]
J10/12/Q5

Answer. 05
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(a) Abox has volume 2.5m’.

Express this volume in enr’. Answer (@) coereeeereeeeseseesesneenn €00 [1]
(b) John has a length of string.
The string 1s 4m long, correct to the nearest 10em.
(i) Write down the lower bound of the length of the string.
Give your answer in centimetres. Answer (DY) woveereeesreereeeen. o [1]
(i) John cuts off ten pieces of string.
Each piece is 5 cm long, correct to the nearest centimetre.
Find the minimum possible length of string remaining.
Give your answer in centimetres.
Answer (B)(11) covoeeereeeeiieen. cm [2]
Answer: (a) 2500000  (b){i) 395 (i) 340 J10/12/Q22
11 (a) By writing each number correct to one significant figuire, estimate the value of
7.84 x 326 Answer - [2]
0.18
(1) An athlete ran a race in 9.58 seconds, correct to the nearest lmndredth of a second.
‘What is the shortest possible time that the athlete could have run the race?
Answer creeeenemSECONdS [1]
Answers: {a) 12000 (b) 9.575 Jj11/11/Q14
12 The table shows the height, in metres, above sea level of the highest and lowest points in some
continents.
A negative value indicates a point’below sea level.
Asia Africa Europe South America
Highest point (m) 8850 5963 5633 6959
Lowest point (m} —409 -156 -28 —40
(a) Whatis the height above sea level of the highest point in Africa?
Give your answer in kilometres. Answer wrreeeeereneees Jemi [1]
(b) In South America, how much hisher is the highest point than the lowest point?
Give your answer in metres.
/ Answer .m/[1]
(¢) How much higher is the lowest point in Europe than the lowest point in Asia?
Give your answer in metres, Answer . m[l]
Answer. {a) 5963 (b) 6999 (c) 381 111/12/Q17
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13 (a) Express 0047852 correct to two decimal places. ANSWEr i [1]

(1) Estimate the value of /200 , giving your answer correct to two siemificant fioures.

(¢) By writing each number correct to one sionificant figure, estunate the value of

212 x 1.97% . ARSWEF  veiccee e vieee v e esneened [ 2]
0763
J11/12/Q19

Answer. {a) 0.05 (b} 14 (c) 1000

14 (a) Abag containing fiuit has mass 3.813 kilograms.
When the bag is empty its mass is 237 grams.

Find, in kilograms, the mass of the fiuit. Answer e e, kg[1]
(b) The area of a shape is 1.2m?.
Convert this area to cm?. B £ 53 L em? [1]
Answer. {a) 3.556 (b) 12000 J13/11/Q3
15 (a) By writing each number correct to one significant figure, estimate the value of
B AW e [2]
(b) Write 28—5 as a decimal. ARSWEF s [1]
Answers: {a) & (b) 0.32 J14/11/Q8
16 (a) Correct to 6 decimal places, V10 = 3.162278, 3% = 3.166 667.
Find the difference between 3% and V10.
Give your answer correet to 2 significant figures. ARSWEF oot e e e e [1]
(b) Estimate, correct to the nearest whole number, the value of 29867 +4.0022.
ARSWEY e [1]
Answers: [a) 00044 (b) 5 J15/11/Q4
17 (a) | An aircraft leaves at 2235 on a flight that takes 3 hours and 50 minutes.
Find the time when the aircraft arrives. ARSWEF ot ceeeeeeeeneeeeeeens [1]
(b) The aircraft flies a distance of 3200km, correct to the nearest 100 km.
Write down the lower bound for the distance. ABSWEF oecveveeeeeeemeeeameee s km[1]
J16/11/Q3

Answers: (a) 02 25 (b) 3150
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18
By writing each number correct to 1 significant figure, estimate the value of

29.2x8.17 T [2]
0.396

Answer: 600 Ji6/11/Q7

19 (a) Express, correct to two significant figures,

(i) 386.71, Answer (@) (1) coevvveeseinecvssesscssssessssnsssenns [1]
(i) 0.02049. 1) SRR | | |

(b) Hence estimate, correct to one significant figure, the value of
386.71 =% 0.02049.

(2 F O NS § §

Answers: (a)(i) 290, (i) 0.020; (b) &. N01/Q7

20 The distance travelled by an object was 230 mj, correct to the nearest 10 m.

The time taken was 7 seconds, correct to the nearest second.

(a) Complete the statements in the answer space.
(b) What was the least possible average speed for the journey?

Answer (d) .ooceeeeeee.In & distance <......i..... m [1]

e 8 S HME < s[1]

02) WO o R OO 1123 B 4|

Answers: [a) 225 =distance = 235, 6.5 = time < 7.5; (b) 30m/s. NO01/Q12

21
(a) Find the fraction which is exactly halfway between % and ;—l i

(b} Subtract 370 grams from 3.7 kilograms.

GiYe youp answer in kilograms. T A e (2 DSl & § |

12) PO '3 § )

Answers: (a) %; (b) 3.33 kg. N03/Q1
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22 (a) Add together 181 centimetres and 14.85 metres.

Give your answer in metres.

(b) Express 40000 square metres in square kilometres.

VR UL S s ) s 1 f | |
(B) oo [ 1]
Answers: {3}2%__—1; (b) 3 -2 N04/Q5
23 The cost of a chair, $x, is $70 correct to the nearest $10.
The cost of a desk, $y, is $900 correct to the nearest $50.
(a) Complete the table in the answer space.
(h) Find the lower bound of the total cost of a desk and 4 chairs.
Answer (a) Lower Upper
Bound Bound
X
¥ [2]
65 75 N04/1/Q14
Answers: (a) a75 995 (b) $1135:
24 (a) A rectangular table topis 100cm long and 75 cm wide.
Both lengths are correct to the nearest 5 cim.
Find the least possible perimeter of the table.
(b) ‘The area of a rectangular room is 22 m?, correct to the nearest square metre.
The width is 3 m, correct to the nearest metre.
Find the greatest possible length of the room.
ARSWEr (@) coveeeeeeceeee e ceceeeeeeeC [2]
2 SR . B 124
Answers: (a) 340 em; (b) 9 m. N05/1/Q17
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25 (a) An empty tin has a mass of 330 g.

When filled with powder, the total mass is 2.10kg.
Find the mass, in kilograms, of the powder.

(b) Express 2.45 hours in minutes.

ARSI (1) e ke [1]
(B) e, minutes [1]
Answer: {a) 177 kg: (b} 147 minutes. N06/1/Q2
26 In a race, an athlete runs 1600 m at an average speed of 6 m/s.
The distance is given correct to the nearest 100m and the speed correct to the nearest
metre per second.
(a) Complete the two statements in the answer space.
(b) Calculate the greatest possible time the race could have taken.
Answer fa) ... = distance < ..oovenee.
............ =speed < e [2]
(B) e seconds [1]
Answer: (a) 1550 (= d <) 1650, 5.5 (£ speed <) 6.5; (b} 300 5. N06/1/Q14
27

The mass of a marble is given as 5.4 grams, correct to the nearest tenth of a gram.
The mass of a box 15 given ag'85 grams, correct to the nearest 5 grams.

(a) Complete the table in the answer space.
(b) Find the lower bound for the total mass of the box and 20 identical marbles.

Answer (a)

Lower Upper
bouned bound
Mass of
1 marble | .oveeeeee. gl T o
Mass of
) o [1] the box | .o 0 o | [2]
Answer: {a) 535545 825875 (b) 1895 g NO07/1/Q11
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28

(a) Estimate the value, correct to one significant figure, of 4'03i,%9'83 .
T 2]
(b) Sam ran 100 metres in 12 seconds.
Caleulate his average speed in kilometres per hour.
T km/h [2
Answer: {a)40 (b) 30 km/h N07/1/Q19

29 A basketball stadium has 13492 seats.
During a season a basketball team played 26 matches and every seat was sold for each match.
At each match a seat costs $18.80.

By writing each value correct to 1 significant figure, estimate the total amount of money
paid to wateh these matches during the season. Apswer 8§ ... oo [ 2]

Answer. 6 000 000 N08/1/Q4

30

A rectangular box has dimensions 30 em by 10em by 5cm.
A container holds exactly 100 of these boxes.

(a) Calculate the total volune, in cubic metres, of the 100 boxes.
(b) Each box has a mass of 1.5kg to the nearest 0.1kgo.

The empty container hias a mass of 6kg to the nearest 0.5kg.
Calculate the greatest possible total mass of the container and 100 boxes.

Answer (Q) vovvveeresisnseessesseeee m0 [1]

62 RS T i)

Answers: (a) 0.15m® . (b) 161.25 kq. No8/1/Q11

31 The length of a side of an equilateral triangle is given as 41 mm, correct to the nearest millimetre.

(a) Write down the lower bound for the length of a side.

Answer (@) ceeeeeeeeeeeeeeeeeeeee. M. [1]

(b) Giving your answer in centimetres, calculate the lower bound for the perimeter of the triangle.

Answer (B) coeveeeeeeceeveceeeeee eme [1]

Answers: (a) 405 (b) 12.15 N10/11/Q6
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34 By writing each number correct to one significant figure, estimate the value of

0.387 x 7.03*

/8.1 ABSWEF oot enee e e enens | 2]

Answer: 10 N10/11/Q8

35 ABC'is a triangle.
Angle 4 is 62°, correct to the nearest degree.
Angle B is 53.4°, correct to the nearest tenth of a degree.

(a) Write down the lower bound for angle B. ARSWEF () worevereeieeranseeesneiur e eesennie [1]
(b) Calculate the upper bound for angle C. ARSIEr (D) woeertiinneee ek [2]
Answer: (a) 53.35° (b) 65.15° N10/12/Q21
36 (a) Express, cotrect to two significant figures,
(i) 15823.769, Answer (a)(1) oo [1]
(i) 0.0030489. Answer (@)(1) cvvvvicineee e [1]

(b) Use your answers to part (a) to estimate, correct to one significant figure, the value of

15823.769 x 0.0030489.  dnswer (D) oo [2]
Answer: (a)(i) 16 000 (if) 0.0030.(b) 50 N10/12/Q22
37 (a) Add 55 minutes to 2.4 hours, giving your answer in hours and minutes.
Answer ... hours ... minutes [1]
{b) The massofa bag of sugaris given as 1.5kg, correct to the nearest tenth of a kilogram.
Write down the upper bound of this mass, giving your answer in grams.
Answers: (@) 3 hours 19 minutes (b} 1550 N11/11/Q4
38 By making suitable approximations, estimate the value of % .
Answer. 6000, 6080 or 6100 N11/11/Q6
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39 Bv writing each number correct to two sionificant figures, estimate, correct to one sionificant ficure,
- - - - E—d -

the value of

+/110.94 —0.2034 x 368.62 .

Answer. 6 N11/12/Q11

40

The length of a side of a square is given as 57 mun, correct to the nearest millimetre.
(a) Write down the upper bound for the length of a side. Answer  oiiieiiieeeeteeeee. mm [1]
(b) Giving your answer in centimetres, calculate the upper bound for the perimeter of the square:

Answer  ececeeeieieeee. 0 [2]

Answer. (a) 57.5 (b) 23 N11/12/Q17

41 Arrange these lengths in order of size, starting with the smallest.

2300mm 220em 0.021km 24m

Answer: 220 2% 2300 0.021 N12/11/Q4

2 (a) Estimate, correct to the nearest whole number, the walue of ?2';_8? .
Show clearly the approximate values you use. 57 1 12 s |
(b) The values of three cube roots, correct to 1 decimal place, are given below.
=17 fs0=3.7 3500 =7.9
Using as much of the above information as is necessary, find the value of m .
ANSWEF e [ 1]
Answers: {a).5 (b) 017 N12/11/Q7

43

The mass of a box is 2 kilograms, correct to the nearest kilogram.
(a) Write down the lower bound for the mass of the box.  gpser ..o kg [1]

() The mass of a can is 350 grams, correct to the nearest 10 grams.

Giving your answer in kilograms, ealculate the lower bound for the total mass of the box
and 20 identical cans.
Answer e kg [2]

Answers: (a) 1.5 (b) 8.4 N12/11/Q13
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44

The length of a side of a square is given as 4 cm, correct to the nearest 10em.
Find an expression in terms of d for

(a) the upper bound of the perimeter of the square,

(b) the lower bound of the area of the square. B T S v < i ||
Answers: {a) 4d+ 20 (b) (d -5 N13/11/Q5
45
By making suitable approximations, estimate the value of 38982 x v8.8536
; - ) 6.0122
Show clearly the approximate values you use.
Answer. 20 N13/11/Q7
46 (a) Write the number forty one thousand and six in figures. g.5% ¥ [1]
(b) Write 237400 correct to two significant figures. ARSWEF e [1]
Answers: (3) 41 0068; (b} 240 000. N14/11/Q1
Y (1) Write 30682 correct to three significant figures. ANSWEF e 1]
(b) Given that 538 x 210= 112980, evaluate 112.98 = 210.
ANSWEr e e [1]
Answers: (a) 30700 (b) 0.538 N15/11/Q6
48 An empty box has a mass of 0.8 kg correct to the nearest 0.1kg.
(a) Write down the lower bound for the mass of the empty box.
Answer e, kg [1]

(b).The box 1s filled with books.
The total mass of the box and the books is 6kg correct to the nearest kilogram.

Work out the lower bound for the mass of the books. ARSWer o ke [2]

Answers: (a) 0.75 (b) 4.65 N15/11/Qi1
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49

(a) Write the number 357.864 correct to 2 significant figures.

Answers: (a) 360 (b) 4 N15/11/Q5

50 By writing each number correct to 1 significant figure, calculate an estimate for the value of
987.65 ABSWER it [2]
0.0193 -
N17/11/Q4

Answer: 50000
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Conversion and Limits of Accuracy Paper 2

1 {b) Chris ran 200m, correct to the nearest 10 metres.
He took 25 s, correct to the nearest second.
Find lower bounds for
(i) the distance run, 1
(ii) his average speed. [3]
(b)(i) 195 m, (bNii) 7.63 m/s. J09/2/Q5b
2
26
14 20
32
In the diagram, the shaded area represents a rectanpular picture frame.
The outer rectangle is 32 cm by 20em.
The inner rectangle is 26 cm by 1dem.
All measurements are given to the nearest centimetre.
(i) Caleculate the lower bound of the perimeter of the outer rectangle.
Answer ..eeievivieeeveceeceeeem [ 2]
(ii) Caleulate the upper bound of the area of the frame.
ANSWEF i em? [3]
J11/22Q2b

(b} (i} 102 < (i) 322
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(b} The length of a rectangplar photo is 17.8 cm, comect to the nearest millimetre.
The width of the photo is 12.7cm, correct to the nearest millimetre.

(i} Calcplate the lower bound of the area of the photo.

Answer oo cm® [2]

(if}y Kate has a rectangplar frame with length 18 em and width 13 cm both measored
correct to the nearest centimetre.

Will the photo definitely fit info the frame?

Explain yvour answer
0 Loy N - 1 1 - O S
- [11
(b)(T) 224 5 or 225 (i) No, frame could measure 17.5 cm by 12.5 cm J14/21/Q6b
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Prime Factorization Paper 1

(a) Express 99 as the product of its prime factors.  Answer (@) ...oocvvvevicienene.

(1]

(b) Find the smallest possible integer value of n for which 99n is a multiple of 24.

Answers: (a)3 x 3x 11: (b) 8. Jo3/1/Q6
25 (a) (i) Express 7056 as the product of its prime factors.
(ii) Hence evaluate /7056 . ) Aoy T S e ) S 2]
) O ST U IO [1]
s 1T

(b) {716 can be expressed as the rational number P where p and g are integers.
Find the value of p and the value of g. Answer b p =i, = e [1]
(¢) Write down an example of an irrational number. ANSWEF (€) o [1]

Jo4/1/Q25

Answers: {a){i} 24 x 3%« 72, (i) 84: (b} p =9, g =4.

Green Line buses run every 10 minutes.

Red Line buses run every 20 minutes.

Purple Line buses run every 35 minutes.

One bus from each Line leaves the city centre at 0900.

After how many minutes will buses from all three Lines next leave the city centre at the same time?

AHSWEF v vverevstvevesseess e ssaessssessssnsssssesenn |2
Answer: 140 minutes. Jo5/1/Q10
(a) Express 154 as the product of its prime factors.
(b) Find the lowest common multiple of 154 and 49.
2 E Sy UL S [1]
(B e [1]
Answer: (a)2 %7 x 11 (b) 1078 Jo7/1/Qs6
(a) Write down the two cube mimbers between 10 and 100.
£ T S () RORoTsenr | | |
Write down the two prime numbers between 30 and 40.
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Answer. {a) 27,64 (by 231,37

J09/1/Q3
6 (a) Write down all the factors of 18. Answer (@) oo [ 1]
) Write 392 as the product of its prime factors. % £ T () [ —— | |
Answer {a) 1,2,3.6,0,18 (b)) 2x7° J09/1/Q6
7 Written as a product of prime factors, 168 =23x3 x 7.
(a) Express 140 as a product of its prime factors. Answer (@) .ot [1]
(b) Find the highest common factor of 168 and 140.  Answer (D) oo [1]
(¢) Find the smallest positive integer, #, such that 168#» is a square number.
Ansiwer (€)oo e [1]
Answer (a) 2°x5x7 (b} 28  (c) 42 J10/12/Q9
8 Write down
{a) a square number that is a factor of 75, ANSWEF e [1]
{b) a cube number that is a multiple of 24. ARSWEF .o eeeeneeene [ 1]
Answers: (a) 1o0r25 (b) 216 efc. Jj11/11/Q4
9 (a:l Expre.ss 108 a5 a ]_Jl'OClllCt gfits Pl‘il‘ﬂe fa.ctorsl Answer [].]
(b) Written as products of their prime factors, N= 2P %57%7 and 500=22x5.
The highest common factor of iV and 500 is 22 x 52 .
The lowest conumon mulfiple of Nand 500is 23 x 53 x 7.
Find p. g and r. ARSWEF P i s § T e s T T avneenenenenens [2]
Answer. {a) 2= 3% (b) p=3,g9=2,r=1 J11/12/Q14
10 An empty lorry has a mass of 4.3 tonnes, correct to the nearest tenth of a tonne.
(a) What is the lower bound for the mass of the empty lorry?  Answer ......tonnes [1]

(b) The fotal mass of the lorry and its load 1s 6.8 tonnes, correct to the nearest tenth of a tonne.

Find the upper bound for the mass of the load.

Answer ceeeeneeene.fODIES [1]

Answer. {a) 4.25 (b) 2.6 J12/11/Q5
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11

Buses following route A leave the bus station every five minutes.
Buses following route B leave the bus station every six minutes.
Buses following route C leave the bus station every nine minutes.
Three buses, following routes A, B and C, leave together at 13 00.

What is the next time when buses following all three routes leave the bus station together?

ANSWEF e e neeeeane | 2]
Answer. 14 30 J12/11/Q9
12 (a) Express 500 as the product of its prime factors. ANEWEE e mersiisi s et s [1]
(b) M=2x3? N=2%x3?
Find the values of p and g when
i) MxN=2Fx39, Answer p= e i [1]
(i) M-N=2x39, Answer p=_.. ...l e I, [1]
(i) N =2Px34. AHSWEr P= oooresreeenne. el [1]
Answers: (a) 22 x 5° (b){i) p =5 and g= 4 (b){ii) p =—3 and g='0 (b)(iil} p = B and g=4  J16/11/Q21
13 (a) Express 36 as the product of its prime factors.  Answer ..o, [1]
(b) Write down two prime numbers whose sum is 15.  AHSWEF oo [1]
Answers: (a) 2x2x3 =3 (b) 2 and 13 J17/11/Q4
14

The numbers 168 and 324, written as the products of their prime factors, are
168=2x3x7,  324=2%x3%
Find

(a) V324,
(b) the largest integer which is a factor of both 168 and 324,

(c) the smallest positive integer value of n for which 168n is a multiple of 324.

Answer () oo cccereceseeesseesssssnnsssnes [1]
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Answers: (a) 18; (b) 12; {c) 27. NO01/Q11

15 Expressed as the product of prime factors,

198 =2 % 32x 11 and 00=2%32x5,

Use these results to find
(a) the smallest integer, k, such that 198k is a perfect square,

(b) the highest common factor of 198 and 90.

Answers: (a) 22: (b} 18. N02/1/Q7

16 (a) Find the lowest common multiple of 12, 30 and 66.

{(b) Three lightships flash simultaneously at 6 00 a.m.
The first lightship flashes every 12 seconds, the second lightship every
30 seconds and the third lightship every 66 seconds.
At what time will the three lightships next flash together?

ARSWEF (@) ceeeeeeee e eereeevveeeennnes [1]

Answers: (a) 860; (b) .11 am. N03/Q6

17 Written as the product of its prime factors, 360 =23 x 32 x 5.

(a) Write 108 as the produet of its prime factors.

(b) Find the lowest common multiple of 108 and 360.
Give your answer as the product of its prime factors.

(¢) Find the smallest positive integer & such that 360 £ is a cube number.

Answwer (@) 108 = oo [1]
2 S [1]
Y [1]
Answer: {a)2°= 3% (b)2°=x3¥ x5 (¢} 75. NO06/1/Q8
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18 (a) Itis given that p=4x 10° and g =8 x 10°.

Expressing yvour answers in standard form, find

o P
M - J T o ) ¢} O [1]
) 39 LTS SRR [1]

(b) The numbers 225 and 540, written as the products of their prime factors, are
225=3 %52, 340 =22 x 3 x 5.
(1) Write 2250 as the produet of its prime factors.

(i) Find the smallest positive integer value of n for which 225n is a multiple of 540.

Answer (BW1) v

- [1]
(1) = et e eeseeeeeeenn [ 1]
Answer: (a)ii) 5x107 (i) 2x10* (bMi} 2xF x5 (i) n=12 N07/1/Q17
19 The numbers 294 and 784, written as the product of their prime factors, are
294=2x3x 7%, 784=24x 72
Find Answer (@) .ccoeeeeeeceeeercreneneeeeneeenne 1]
(a) the largest integer which is a factor of both 294 and 784,
®) 784, (22 T () S | i
Answers: (a) 98 (b} 28 N09/1/Q4
20 A number written as the product of its prime factors is 22 x 52 x 7,
(a) Ewaluate this number. ANSWEF e [1]
(b) . The lowest common multiple of 22 x 52 x 7 and another number, N, is 22 x 3 x 52 x 72,
Find the lowest possible value of N. Answer N= e 1]
Answers:{a) 700 (b) 147 N15/11/Q3
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Number Sequences and Patterns Paper 1
Consider the sequence 132, 234 336, 4°8, ...

(a) Write down the 5™ term of the sequence. 0 12 Ly T ) e | Nl

{(b) Write down, in terms of n, an expression for the nth term of the sequence. (5) ......... [1]

(¢) Evaluate the 10™ term of the sequence. [ ([ J—— N Y
J02/1/Q10

(a) The rmth term of a sequenceis 7 — 2.
Write down the 23rd term in this sequence.
Answer (@) ..ottt [1]
(b) (i) The first five terms of another sequence are
4 7 10 13 16.
Write down an expression, in terms of ng for the nth term of tlus sequence.

(ii) The first five terms of another sequence are

4 7 10 13 16

1 4 9 16 25°

(a) Write down the nextterm in this sequence.

(b) Write down an expression, in terms of #, for the nth term of this sequence.

Answer (B (1) o e eee e [1]
O 1E0 10 N [1]
O 1E01() N [1]
Answers: (a) —29 b)) 3+ 1 i 2 i S 108/1/Q22
a6 e
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The nth term of a sequence is :2 .

(a) Write down the first three terms of the sequence, expressing each term in its simplest form.

% L VU= e ) TO—— b
(b) The kth term in the sequence is Fid] .
Find the value of k. Answer (b)Y k= e | 2]

(¢) Given that the mth term of the sequence is less than 0.0064, find the smallest value

of m.
Answer (e)m = diii it [ 2]

Answer. (a) 4,1,% by 20 (¢} 26 J09/1/Q21

(a) Write down, in terms of n, an expression for the nth term of the sequence

19 16 13 10 ... Answer (@) oo [2]

Answer. {a) 22-3n J10/11/Q21

The first four terms, u,, u,, 11, and u,, in a sequence of numbers are given by

= 1x2+32 = 11
, = 2x3+4% = 22
u, = 3x4+5 = 37
u, = 4x5+62 = 56,
(a) Evaluate us. B 12 U — | |

(b) Write down an expression, in terms of n, for the nth term, #, , of the sequence.

(¢) Giventhat u, = An®*+Bn+ C, find the values of 4, Band C.

B et esr s
Answers: (a) 79 (b) nin+1)+(m2F° (¢} A=2 B=5C=4 J11/11/Q18
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A sequence of diagrams is made using black and white counters.

O
N ]
O OO0
L N ] 2909
O OO0 (ONONONSNS
o0 N N N | (B NN N N J
o OO0 COQCO0 ONORONGNONGNS)
Diagram 1 Diagram 2 Diagram 3 Diagram 4

The number of black and white counters in each diagram is shown in the table below.

Diagram number 1 2 3 4 5 6
Number of white 1 4 g 16
counters
Number of black 0] 2 [ 12
counters
(a) Complete the table for Diagrams 5 and 6. [1]

(b) Write an expression, in terms of &, for the number of white counters in the nth diagram.

B R OST— )

(¢) By considering the immber patterns in the table, write an expression, in terms of », for the

number of black counters in the nth diagram. ARSWEF oo eeeeeeneeneen [1]
(d) What is the total number of counters in the 20th diagram?

ANSWEFR e [ 1]

Answer. (a) 25 36 (b} # (c) n*-n (dy 780 J12/11/Q19
2030
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(a) Here are the first four terms of a sequence.
7 11 15 19

Write down an expression, in terms of », for the nth term of this sequence.

(b) u, 1s the nth term of another sequence.
Here is the formula connecting the mth and (n + 1)th terms of this sequence.

3u —d=u
n i

+1
The value ofu3 is 11. Answer Uy = b
Answers: (a) 4n+3 (b) 5and 29 J14/11/Q12

A pattern of numbers is given below.

1 11
Row 1 Ix2-1 3
1 _11
Row 2 I%X3-3 3
1 _1l1
Row 3 Ix4-3 3
1 1. 1
Row 4 m =7 5
(a) Write down Row 10.
B L S P [1]
. . 1 1 1 1 _2
(b) ‘Adding the first two rows gives the result St tax3~1 33
. . 1 1 1 1 1_3
Adding the first three rows gives the result ot TIxa -1 7-1
(i) Write down the result of adding the first four rows.
AFISWEE .ot eeeeemueesesmescameerese st e smemssmsssmsesmssaEeasehnsemtRssmns£amse£ueaseEenmtntsmsssmnesnseereasernrenias [1]
(ii) Use the pattern to write down
(a) the value of 1 + L + L + +;
Ix2 2x3 3x4 ™ 19x20°
ARSWEF e reeeeeerme e e s [1]
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(b} the number of rows that add up to % ,

ABSWEE oo e e [1]
1 1 o1 1 _4 19 n J15/11/Q26
Answers: ([a}) —— — (b —— === ay — (b} 109 (¢} —
wers: (a) —-= = (b)) 1~z =% (@ 15 (b) 109 (o) -
9 A sequence of diagrams is made using counters.
®
@ |
@ @ L
@ @ @ |
L X R 2000 0008 000000
Diagram 1 Diagram 2 Diagram 3 Diagram 4
(a) Complete the table.
Diagram number 1 2 3 4 5
Number of counters 4 6 8
[1]
(b) Find an expression, in terms-of », for the number of counters in Diagram #.
B T [1]
(c) In this sequence, Diagram p has 200 counters.
Find the valueof p. ANSWEF P= ettt et e [2]
J16/11/Q17

Answers:(a) 10,12 (b) 2n + 2 (c) 99

10 pigg
(a) / the missing number in the sequence 1, 3, 6, ..., 15, 21, 28,
(b) the 7th term in the sequence whose nth-terrn is3n-1,

(¢) an expression, in terms of n, for the nth term of the sequence 3, 9, 13, 17, 21, .

Answers: (a) 10; (b) 20; {c) 4n + 1. N02/1/Q11
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11 Look at this pattern

12-02=1
21-1%=3
32-22-5
4*-32=-7

(a) Write down
(i) the 8th line of the pattern,

(ii) the nth line of the pattern.

(b) Use the pattern to find
(i) 340%-339?,

(ii) the integers x and y such that x* — y*=701.

Answers: (a)(i) 82 =72 = 15, (i) i — (n — 1/ = 2n— 1: (B){i) 679, (i) x= 361, y =350. N03/Q18

12 (a) Write down the next two terms in the sequence 20, 163,13,95, 6, .......
(b} Write down an expression, in terms of n , for the nth term of the sequence
1, 4, 7,10, 13, .......0.....
ARSWEF (@) ceeeieeeeeeeees s e
Answers: {3}2%__—1; (b) 3= 2 N04/Q4
13

(a) The first five terms of a sequence are 1, 3, 6, 10, 15.
The nth'term of this sequence is %n(u + 1).
Find the 19th term. 2 V4 A TECT o e ) RO

(b} Write down an expression, in terms of n, for the nth term of the sequence
3, 6, 10, 15, 21, ..........

1) NS §

Answers: {a) 190; (b) %{n+1]:n+ 2) or equivalent expressions. N05/1/Q6
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14

24 A series of diagrams, using three types of triangle, is shown below.
The triangles are grey, white or black.

v &

Diagram 1 Diagram 2 Diagram 3 Diagram 4

The table below shows the numbers of each type of triangle used in the diagrams.

Diagram 1 & 3 4 n
Grey triangles 2 4 6 x
White triangles 1 4 9 y
Black triangles 0 2 6 z
(a) Complete the colummn for Diagram 4. [1]

(b) By considering the number patterns in the table, find. in terms of n, expressions for

%,y and z. Answer (B) X = e
VS et
2 oo [4]
Answer: (a){4), 8, 16,12 (b)x=2my=n z=n"-n NO07/1/Q24

15

The diagrams below show small black, grey and white triangles forming a pattern.

fé@éé

94
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The table below shows the number of triangles in each diagram.

Answer (a) Diagram (1) 1 2 3 4 5 6
Small triangles 1 4 9 16 | 25
Black triangles 1 3 5 7 9
Grey triangles 0 1 3 6 | 10
White triangles 0 0 1 3 6 | 10
(a) Complete the column for Diagram 6. 2]
(b) Write an expression, in terms of », for the number of
(i) small triangles in Diagram , Answer (B)L) . ooeitieneeeetr e[ 1]
(if) black triangles in Diagram n. Answer (BYAL) «.eeeeeeeeeeeereesennnn[1]
Answers: {a) 26,1115 (b)) n® (i} 2n-1 N09/1/Q22
16 Look at this pattern.
— 0 = 4x]
_ 12 42
=~ 22 4x3
— 32 44
(a) Write down the 7th line of the pattern.
ARSWEF (@) veveivetiarcererereesesesssesssses s e ssssssssessseessssssassessssessssassssessssessssssssnssssssssssessssssssssssases L |
(b) Write down the nth line of the pattern.
(¢)| Use the pattern to find 521° —519% . LT 17 S (o) ROSRa— I
(d) Use the pattern to find the positive integers x and y such that x> —y* =484 .
ARSWer (d) X = oo
Answers: (@) 82-62=4x7 (b) (n+17-(n—1F=4n (c) 2080 (d) x=122andy=120 N10/11/Q23
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17 A series of shapes, made of matchsticks, is shown below.

Shape 1 Shape 2 Shape 3 Shape 4

(a) Draw Shape 4. [1]

(b) The table shows the numbers of matehsticks used to make Shapes 1 and 2.

Shape 1 2 3 4
Number of
matchsticks 12 18
Complete the table for Shapes 3 and 4. [1]

(¢) Find an expression, in terms of #, for the number of matehsticks used to make Shape n.

(d) Explain why there is not a shape that is made of 100 matchsticks.

Anﬂl’er ----'-'-'=-'-'-'-'-'-'-':-'-'-'-'=-'-'-'-':-'-'-'-'=-'-'-'-'I-'-'-'-'-'-'-'=-'-'-'-':-'-'-'-'=-'-'-'-':-'-'-'-':-'-'-'-'-'-'-'=-'-'-'-':-'-'-'-'=-'-'-'-'=-'-'-'-'-'-'-':-'-'-'-':-'-'-'-':-'-'-'-':-'--[,-]-1-------------------------
Answers: (b) 24,30 (c) 8n + 6 N11/11/Q20
18 The first four terms of a sequence are 55,53.49.41.
The nth term of this sequence 15 572" .
(a) Calculate the fifth term. ARswer e vceneeeieens [1]
(b) Write down the nth term of the sequence 56, 55,52,45 ... Answer e [1]
Answer: {a) 25 (b) 57-2"+n N11/12/Q8
19 e . . .
The sequence of positive integers 1s arranged in the pattern below.
Row 1 1 2 3
Row 2 4 5 6
Row 3 7 8 9
Row 4 10 11 12
Rown In—1
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(a) Complete Row n. [1]

(1) The table shows some results obtained from this pattern.

Row number 1 2 3 4 n

_Squarc of the middle number 4 25 64 .

in the row

Product _of the first and the last 3 24 63 y

munber in the row

(i) Complete the column for Row number 4. [1]
(iiy Find an expression, in terms of », for y. AnSWer ...l [ 1]

(iii) Show that x —y is always equal to 1.

Answers: {a) 3n—2 (3n—1) 3n (b) 121 and 120 {(c) 3n(3n—2) (d} (3n< 17 —3n(3n - 2) leading N12/11/Q25

comecthy to 1
20 The first and second terms of a sequence are 15 and 11 respectively:
The nth term of the sequence is 10 + An + % .
(a) Showthat A+B=5 and 44 +B=2. 2]
(b) Solve the simultaneous equations.
A+B=5  ABSWEF A = e
44+B=12
(c) Hence find the third term of the sequence. £ T SR ) I
Answers: (a) A+ B =5 comecily obtained from 15 = 10 + A + B and from 4A + B = 2 comectly obiained from  N13/11/Q24
M1=10+2A+Bf2 (b) hothA=-1andB=6 (c} 9
21

(a) The term-to-term rule for a sequence is

multiply the previous term by 3 and subtract 1.

The first three terms in this sequence are 1,2 and 5 .

Write down the next two terms in this sequence.
Answer s e [1]

(b) The nth term of a second sequence is given by the expression 4n—3.

Find the number in this sequence that is closest to 150. Answer . [ 1]
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(¢) The nth term of a different sequence is given by the expression

(i) Write down the first four terms of this sequence.

Answer

n41.

see g mmreeseeees

ey e [1]

(ii) Hence write down an expression, in terms of n, for the #th term of the following sequence.

0 3 8 15
Answer —I1]
Answers: (a) 14 41: (b) 149: (c){i) 2 5 10 17, {ii) n*= 1. N14/11/Q18
22 A sequence of patterns 1s made using dots and lines.
VanN NN SNV
\_/ LA S NLALALS
Pattern 1 Pattern 2 Pattern 3
Pattern number (p) 1 2 3 4
Number of dots (d) 6 11 16
(a) Complete the table for Pattern 4. [1]
(b) Find a formula for the number of dots, d, nPatternp.  Answer d= .ooerereervccseeeecccnns [2]
Answers: (a) 21 (b) 50 +1 N15/11/Q18
23
Triangle 1 Triangle 2 Triangle 3 Triangle 4

The diagrams show a sequence of triangles made up of identical sticks.
Each triangle has two more sticks on each edge than its previous triangle.

The table shows information relating to this sequence.

Triangle number 1 2 3 4 i
Numberofsticksom | | . | _ | |
each side
Number of sticks in
the triangle 3 9 15 y
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(a) Complete the column for triangle 4. [1]
(b) Find an expression, in terms of n, for x. AHSWEF X = e [1]
(¢ Find an expression, in terms of u, for y. Answer Y= .o [1]
(d) The total number of sticks in the first triangle = 3
The total number of sticks in the first two triangles = 12
The total number of sticks in the first three triangles = 27
(i) Write down the total mumber of sticks in the first four triangles.
£y T S [1]
(ii) Find an expression, in terms of », for the total number of sticks in the first » triangles.
ARSWEF et e i [2]
Answers: (@) 7,21 (b)2n—1 [c)6n—3 (d){i) 48 (i) 37 N16/11/Q23
24 Mary makes pendants, of the same design, from small beads.
The sequence of diagrams shows the pendants she makes.
o
® o0
e o0 N N
o o0 oee L N NN
o0 L N N oe00 N NN N
@ o0 e o o000
L e 00
] o0
L
Diagram 1 Diagram 2 Diagram 3 Diagram 4
(a) Complete the table.
Diagram number 1 2 3 4 5
Number of rows 3 5 7
Number of beads 4 9 16 25
[1]
(b) Find an expression, in terms of N, for
(i) the number of rows in Diagram N, £ 1]
(ii) the number of beads in Diagram N. ANSWEF e [1]
(¢) Julia asks Mary to make her a pendant with 25 rows.
How many beads are used to make this pendant? ANSWEF e [2]
Answers: {a) 11,36 (b)) 2N +1 (i) (N+ 1) (c) 169 N17/11/Q25
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Number Sequences and Patterns Paper 2

The natural mumbers 1, 2, 3, ... are written, in a clockwise direction, on a circular grid as shown in
the diagram.

There are four numbers in each ring.

The numbers 1, 2, 3, and 4 are in the first ring.

The numbers 5, 6, 7 and 8 are in the second ring.

The following numbers fill up the other rings in the same way.

(a) Write down the numbers in the fourth ring. [1]
(b) Write down the largest number in the tenth ring. [1]

(c) The sum, §,, of the four numbers in the nth ring, where n=1,2 and 3, is given in the table

below.
n 1 2 3 4
S, 10 26 42
(i) Write down the value of S, [1]
(ii) Find, in its simplest form, an expression, in terms of r, for §,. [2]
(iii) In which ring is the sum of the four numbers equal to 1018? [1]
Answers: {a) (13), 14, 15, 16: (b} 40: {c){i) 58, (ii) 16r— 6, (i) 4. J03/2/Q6
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Bob makes fences using identical metal rods one metre long.
The rods are bolted together at their ends.

Some fences, with different lengths, are shown below.

X KL XRX

Length=1m Length=2m Length=3m Length =4m

+  shows the position of a bolt.

The table shows the numbers of bolts and rods used for various lengths of fence.

Length (metres) 1 2 3 i R
Number of bolts ] 8 11 P oA e B
Number of rods 6 13 20 g | o R
(a) Write down the values of p and q. [1]
(b) Given that B = 3n + k, where k is a constant, find the value of k. [1]
(c¢) Find an expression for R in terms of n. [2]
(d) Bob has 200 bolts and 400reds.
How many complete fences can he make which have a length of 6 m? [2]
Answers: (a)p=14,g =27: (b} 2 (¢} Tn —1; (d} 9. Jo4/2/Q6
Q O Q 0] Q O
O o] O o] O o] O o] o
O o] O o] O o] O o] o
O O o O o O
Pattern 1 Pattern 2 Pattem 3
Counters are used to make patterns as shown above.
Pattern 1 contains 6 counters.
The numbers of counters needed to make each pattern form a sequence.
(a) Write down the first four terms of this sequence. [1]
(b) The number of counters needed to make Pattern i is An + 2.
Find the value of A. [1]
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(¢) Mary has 500 counters.
She uses as many of these counters as she can to make one pattern.

Given that this is Pattern m, find

(i) the value of m, [1]
(ii) how many counters are not used. [1]
Answers: (3) 6, 10, 14, 18; (by 4 ; (e} 124, (i) 2. J06/2/Q5
4 (a) Express as a single fraction in its simplest form é —% . [2]
(b) Smplify 3b(b—1)—2(b-2)(b+2). [2]
(¢) The nth term of a sequence, S, 1s n+2.
The first four terms are 3, 10, 29 and 66.
(i) Find the fifth term of 5. [1]
(ii} The first four terms of another sequence, T, are 4, 12, 32.and 70.
By comparing § and T, write down
(a) the fifth term of T, [1]
(b} an expression, in terms of », for the nth term of T. [1]
J07/2/Q3

Answer. (a) %; (b) h® - 3b +8; (c)ii) 127, ([@iya)y132, (b) nl+n+ 2
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The diagram shows the first four rows of a pattern of numbers.

Row 1 1 2 1

Row 2 2 3 2 3 2

Row 3 3 4 3 4 3 4 3

Row 4 4 5 4 5 4 5 4 5 4

The table shows some results obtained from this pattern.

Row number 1 2 3 4 5 H
Number of numbers in the 3 5 7 9 » x
row - - s
Product of the first two
numbers in the row 2 6 12 20 a | Y
Sum of all the numbers in 4 12 24 40 - -
therow | " | = T b
Middle number in the row 2 2 4 4 s
(a) Find the values of p, ¢, r and s. [2]
(b) Find expressions, in terms of », for x, y and z. [3]
(c) Write down the middle number in Row 101. [1]
Answers: (a)p=11,g=30, r=60, 5=6; (b) x=2n+1,¥y=nin+1), z=2n(n+ 1), {cy 102 109/2/Q6
++++ +++++ A+t FH+++++
+00+ +Q00 + +O0000+ +O00000+
+ +++ +0 00+ +000Q0+ +00000+
+4+ 4+ ++ +0000+ +00000+
s +00000+
+++++++
Flowerbed 1  Flowerbed 2 Flowerbed 3 Flowerbed 4
The diagrams above show the first four flowerbeds in a sequence.
Each flowerbed contains two types of plant, pansies (1) and primroses (O).
The table shows the number of plants in the first three flowerbeds.
Flowerbed number (7) 1 2 3 4 5
Number of pansies 10 14 18
Number of primroses 2 6 12
Total number of plants 12 20 30
(a) Copy and complete the columns for flowerbeds 4 and 5. [2]
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() Find an expression, in terms of n, for
i) the number of pansies in flowerbed n,
P

(ii) the number of primroses in flowerbed n.

[1]
[1]

(¢) Hence show that the total number of plants in flowerbed » can be expressed in the form

(n+2)(n+3)
(d) Calculate the total number of plants in flowerbed 10.
(e) There are 306 plants in flowerbed k.
(i) Show that & satisfies the equation
I+ 5k—300=0.
(ii) Solve the equation E +5k—300=0.

(iii) Hence find the mumber of pansies in flowerbed k.

[2]
]

[2]
[2]
[1]

Answers. (a) 22,20, 42 and 26, 30, 56; (D)} 4n+E, {iiy o+m (d} 156
and —-20, (ili} 66.

@) 15 J10/22/Q10

u, is the nzth term of the sequence 4,7, 10,13, ...

(a) (i) Write down an expression, in terms of 7, £0r U Answer ooovovveeeeeissnscee e [1]
(i) Hence find the 20th term of the sequence. ANSWEF  coviviviviiie v seeeecsienenn 1]
(b) v, is the nth term of the sequence 15,13,11, 9, ..........
(i) Write down an expression, in terms of i, for v, Answer ... [1]
(ii) w, 1s the nth term of another sequence that 1s obtained by multiplying u, by v, .
Giventhat w =17 +kn— 6n2, find k. ARSWEF oo eeneeeeen 1]
Answers: (a) i} \3n+1 i) 61 (b)() 17—2n (i) 49 111/22/a4

(a) The diagrams show parallelograms made from small triangles.

Parallelogram

(i) Complete the table below.
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Parallelogram m 1 2 3 4 5 6
Number of small triangles 2 4 6 8 [1]

(ii) Find an expression, in terms of m, for the number of small triangles used to make

Parallelogram m.

(b) The diagrams show triangles made from the same small triangles.

4@@&%

(i) Complete the table below.

Triangle

Triangle n 1 2 3 4 5 6
Number of small triangles 1 4 ] 16 [1]

(ii) Find an expression, in terms of », for the number of small triangles used to make
Triangle n.

(iii) Triangle g is made from 324 small triangles.
Find 4.
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{¢) The diagrams show trapeziwms made from the same small triangles.

o AR A
& b

5

Trapezium

Trapezium

(i) By comparing the diagrams with those in parts (a) and (b), find an expression, in terms
of ¢, for the number of small triangles used to make Trapezium 7.

(ii) How many small triangles are used to make Trapezium 257

Answer: {a)(i) 10,12 {ii) 2m (b)(i) 2536 (i} #* (iil) 18 (c){i} &+ 2¢ (i) 675 J13/21/Q3
Part of a pattern of numbers is shown in the table below.

1 2 3 4 5 A

5 8 11 14 p X

4 9 16 25 q ¥

1 g 27 64 r z

10 25 54 103 5 t

(n) /(Study the patterns and write down the value of p, the value of g4, the value of r and the value of 5.  [4]

(b) Find expressions, in terms of n, foreach of x, y, zand f. [4]

Answers: (a) 17, 36, 125, 178: (b} 3n + 2, (n+ 17, n*, n® + n* + 5n +3. NO01/2/Q2
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10

Three integers, a, b and ¢, are such that a < b <e.
The three integers are said to form a Pythagorean Triple if ¢?=a’+5? or ¢ — b’ =a’.

For example

3, 4, 5 form a Pythagorean Triple because 52 — 42 =(5-4)(5+4)=1x9=9=3?
and 5, 12, 13 form a Pythagorean Triple because 132 — 122 =(13 —12)(13+ 12) =1 x 25 =25 =5
(a) Inthe same way, show that 7, 24 and 25 form a Pythagorean Triple. 1]

(b) Form a Pythagorean Triple

(i) inwhich the last two integers are 40 and 41, [1]
(ii) in which the first integer is 11. [1]
(&) () Simplify (n+1)?—»’. [1]
(ii) Hence form a Pythagorean Triple in which the first integer is101. [2]

(d) Itis also possible to form Pythagorean Triples in which the last two integers differ by 2.

For example
8, 15, 17 form a Pythagorean Triple because 177 — 152 = (17 = 15)(17 +15)=2x 32 =64 =82

(i) Copy and complete the following statements;:
.. » 35, 37 form a Pythagorean Triple because 372 —352=( W )= X = =......

[1]
16, ..., ... form a Pythagorean Triple because ..... —.....=( W )=2X...=...=162[2]
(i) Simplify (4n? + 1)? — (4n? — 1)? and henee express it as a perfect square. [2]

(iiiy Form a Pythagorean Triple in which the first integer is 400 and the other two integers
differ by 2. [1]

Answers: (b){i} 9, (ii) 60, B1;{e){i) 2n + 1, (i1} 5100, 5101; (d){i) 12, 63, 65, (ii) (4n)*, (i) 39 999,40001.  NO4/2/Q9
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11 The terms Tl* Tz, T3, T4, T5 of a sequence are given as follows:

=1 =1
T,= 3 =1+2
T3: 6 =1+2+3

T,=10 =1+2+3+4
T,=15 =1+4+2+4+3+4+5

(a) (i) Write down the next two terms. Ty and T, in the sequence
1.3.6,10,15, ...... [1]

(ii) The nth term in the sequence is given by T, = %n (n+1).

Show that this formula is true when n="7. [1]
(ii1) Use the formula to find TIOO' [1]
(iv} Use your answer to part (11i) to find 5+ 10+ 15+ ...... + 500, [1]

(v) Hence find the sum of all the whole numbers from 1 to 500 which are not multiples of 5. [2]

(1) The terms Sl’ 52, 53, Sq_, SS of a different sequence are given as follows:

§=1=1X1
§,= 4 =1X2+2X1
§;=10 =1X3 +2X2+3X1
§,=20 =1X4 +2X3+3X2+4X1
§:=35 =1X5+2X4+3X3+4X2+5X1
(i) Find §gand §,. [2]

(i) The nth term in this sequence is given by .S,I = %n (n+ 1) (n+2).

Show that this formula is true whenn=17. [1]
(iii) Find 1. X20 + 2X 19 + 3 X 18 +...... + 20 X 1. [1]
(c) =8 =(1X2+2X1)-1X1=1X2+1X1=2+1=T,
S;=8=(IX3+2X2+3XD)-(AX2+2X1)=3+2+1=T,
Show that
B S5,-5,=T,. [1]
(ii) Sn+1_Sn:Tn+l' [1]
Answer. (aMi) 21,28 {iii} 5050 (ivy 25250 (v} 100000 N06/2/Q8
(b)(iy 56,84 (iii) 1540
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12

(a) Each diagram in the sequence below consists of a number of dots.

e o o o @ O
o °
o ® ®
e o
[ ] [ ] e o o
e @& o o
Diagram number 1 2 3 4
Number of dots 7 7, T, T,
Diagram number (n) 1 2 3 4 5
Number of dots (7)) 1 5 11 P q
(i) Write down the value of p. [1]
(i) Find the value of q. [1]
(b) Another sequence of patterns of dots is shown below..
o
® e o
e & 0
° e o e © o e o o o
o & @
[ ] e &
[ ]
Diagram number 1 2 3 4
Number of dots Sy Sy S, Sy
Diagram number () 1 2 3 4 5
Number of dots (S,) 1 4 9 j K
(i) . Write down the value of j. [1]
(ii) Find the value of 4. [1]
(iii) Express S, in terms of . [1]
(c) /Amnother sequence is formed whose nth term U, is Tn — Sn .
U1:T1—51:1—1:0, U2:T2—52:5—4:1, U3:T3—53:11—9:2, .............
(i) Evaluate U f and US' [1]
(i) Express Un in terms of n. [1]
(iii) Hence, using your expression for S, found in (b)(iii), express 7, in terms of n. [1]

Answers: (a}i) 19, (i) 28, (b)) 16, (i} 25, (i) 7, {ciiy 3.4, (iiy m-1, NOS/Z/QG
(i) Af+n-1.
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Time Paper 1

Local time in Singapore is 11 hours ahead of Trinidad.
(a) Look at the two clocks in the answer space.

One shows the local time in Singapore.

Show the local time in Trinidad on the other clock.

Answer (a)

Singapore Trinidad [1]

(b) Itis 9.15 a.m. in Trinidad.
Using the 24 hour clock, write down the local time in Singapore.

ARSWET (D) e [1]

J03/1/Q4
Answers: [a) 8.35 shown on clogk face; (b) 20 15.

(a) A TV programme list shows that a film begins at 21 55.
The film lasts for 100 minutes.
At what time will it end?
Express your answer using the 24 hour clock.

(b} The times taken by an athlete to run three races were 3 minutes 59.1 seconds,
4 minutes 3.8 seconds and 4 minutes 1.6 seconds.
Calculate the mean time.

ABEWEF () e ee e e eee e aee s [1]

(B) e minutes ................. seconds [2]

Answers: (a) 23 35; (b) 4 minutes 1.5 seconds. Jos/1/Q12
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{a) The time difference between Brunei and London 15 7 hours.
So, when it 18 1900 1n Brunei, 1t 1s 1200 in London.
When 1t 15 0330 m Brunei, what tune 1s 1t in London?

(b) An awrcraft leaves Brune: at 630 p.m. local tume.
It arrives 1n Dubai at 10p.m. local time.

The flight took ?’% hours.
Calculate the tume difference between Dubai and Brune1.
Answer (a) oo [1]
B hours [1]
Answer: {a) 2030 (b} 4 hours 106/1/Q8
)} Five clocks at a hotel reception desk show the local times in five different cities at the same
moement.
LONDON MOSCOW SYDNEY TOKYO NEW YORK
0738 1038 1638 1538 0238
(a) Rosidah has breakfast at 08 00 in Moscow.
What is the local time in Sydney? Answer (@) coeeesceee e [ 1]
(b) Elias catches a plane in London and flies to New York.
He leaves London at 11 30 local time. .
Answer (B) oo [2]

The flight time 15 8 hours 10 minutes,
What 1s the local time in New York when he lands?

Answer. {a) 1400 {b) 14 40 J09/1/Q10

The times taken for a bus to travel between five stops 4, B, C, D and E are shown below.

A B C D E

4 minutes l% mnutes 75 seconds 2 minutes 35 seconds

Expressing each answer in minutes and seconds, find

(a) / the total time for the journey from 4 to E,

Answer (@) coeveeere e OUNULES.. e SECODAS [1]
(b) the mean time taken between the stops,

Answer (b) ...............minutes....................... seconds  [2]

(¢) the range of times taken between the stops.

Answer (€) .oeveveeneree. MINULES .o SECONAS [1]

Answer (a) © 20 (b} 2 20 (c) 2 45 J09/1/Q15

113



The table shows the record minimum monthly temperatures, in °C, in Vostok and London.

Month Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sept | Oct | Nov | Dec
Vostok 36 |47 |-64| 70 | 71 | -T71 | 74 | =75 | 72 | -61 | -45 | 35
London -10 | -9 -8 -2 -1 3 7 6 3 -4 | =5 —7
Find
(a) the difference between the temperatures in Vostok and London in July,
Answer @) oo, °C[1]
() the difference between the temperatures in Vostok in Febmary and June.
Answer (B) hi i, °C[1]
Answer. {a) 81 {b) 24 J10/12/Q8
(a) One moming the temperature was 5 °C.
By the evening the temperature had dropped 9°C.
Write down the temperature in the evening. Answer ..°C
[l
(b) The times of some buses from Aytown to Deetown are shown.
Aytown 0704 0804 0856 0900 0932 1056
Beetown - - 0905 - 0941 1105
Ceetown 0718 0818 0914 - - 1114
Dectown | 0735 0835 0931 0928 1005 1131

(i) Maryam lives in Ceetown and has to be in Deetown by 0930.

What time 1s the latest bus from Ceetown that she can catch?

Answer

(i) Aadil catches the 0932 from Aytown to Deetown.

How long does his journey take?

Answer

1]

weeeeen-Tinutes [1]

Answers: (a) =4 (b){i) 0818 (ii) 33

J14/11/Q10
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On four occasions a bus takes the following times to complete a journey.
13 hours, 1.7 hours, 1 hour 39 minutes, 13 hours.
By first expressing these times in minutes, write them in order of size, starting with the

smallest.

Answer ............ minutes <............ MiNUtes <............ minutes < ............ minutes {2]

Answer: 99,100, 102, 105. NO01/Q3

(a) The local time in Singapore is 7 hours ahead of the local time in London.
A flight to London leaves Singapore at 03 00 local time.
The flight takes 12 hours and 45 minutes.
What 1s the local time in London when it arrives?

ANSWer (@) fecueiiaseeeeeseneeseeseneeseesenens | 1]
(b) Mai changes £250 into dollars.
The exchange rate is £1 = $3.10.
Ho'\',\? 111311}( dollars doeg Slle l'eccive? Am“"‘er (’b} $ AR E NI RN EIEESEEEEGEEEEEERE AN ll[l]
Answers: (a) 08 45 b} %775 N09/1/Q5
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Percentages Paper 1

1 In 2000 Esther went to a tennis tournament.
Her ticket cost Rs700.
At the tournament she bought a programme costing Rs60 and an ice cream costing Rs40.
(a) This information is to be shown on a pie chart.
Calculate the angle of the sector which represents the amount she spent on ice cream. « [2]
(h) In 2001 the cost of a ticket was Rs735.
Calculate the percentage increase in the cost of a ticket. (B) e % [2]
J02/1/Q14
2 (a) Express 0.03 as a fraction. ARSWEF (@) eeeeeeieeeeeeeeeeeesdineceiveenesiassenesnenns [1]
(b) Express $150 as a percentage of $500. (Bt esiissstananneen %0 [1]
3 Jo3/1/Qi
Answers: (a) ——; (b) 30%.
100
3 7 ,
(a) Express Tog &2 decimal. ARSWEF (@) oot [1]
(b} Express 0.08 as a percentage. ) S % [1]
Answers: (a) 0.07; (b) & %. lo4/1/Q1
4 (a)
AT
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Calculate the percentage reduction in the price of the camera.
ARSWEE ((T) ceveeeeeeeeeeeeeeeeeveeeveeeaeeesnaeenne S0 [2]

(b) Matthew invested $500 at 6% simple interest per year.
Calculate how much interest had been earned after 8 months.

Answer (B) S e ceeneeeennns [ 2]
Answers: (a) 30%: (b) $20. Joa/1/Q19
(a) Express % as a decimal. ARSWEE (@) oo cadinreseaneneenie [ 1]
{(b) In atest, Rose scored 56 marks out of 70. ) ST 5 |

Express this score as a percentage.
Answers: [a) 0.65; (b) 80%. J05/1/Q1
(a) Express0.527 as a percentage. Answer (@) .o % [1]
(b) Ewaluate 5.6+ 0.08. () L [1]
Jo6/1/Q1

Answer. (@) 52.7% by 7O

A dealer sold a painting for $800.
She made a profit of 25% on the price she paid for 1t

Calculate the price she paid for the painting. [2]
Answer. 5640 Jo6/1/Q7
(a) Calculate 5% of $280000. ARswer (@) F e, [1]

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

Caleulate his percentage saving. ) % [2]
Answer: (a) $14000 (b) 25% Jo7/1/Q18

(a) / A jar contained 370 g of jam.
Usman ate 30% of the jam.

What mass of jam remained in the jar?
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(b) In 2006 the population of a town was 30000.
This was 5000 more than the population in 1999,

Calculate the percentage increase in population.

Answer (@) o e [1]
(2 % [2]
Answers: {a) 250 g (b) 20% Jog/1/Q14
10 1 (a) Evaluate 17 -5x3+1. Answer (@) oot [1]
(b) Express 0.82 as a percentage. Answer (B) bt % [1]
Answer. {a) 3 (b} 82 J09/1/Q1
11 (a) Evaluate 10—8+2+3. Answer (@) e [ 1]
(b) Find 20% of 60cm. Answer. (D) s cm [ 1]
Answer: (@) 9 (b)) 12 J10/11/Q2

12 (a) Inatown, 11 000 people out of the total population of 50 000 are aged under 18.

What percentage of the population is aged under 18?
Answer (@) oo % [1]

b) A company employing 1200 workers increased the number of workers by 15%.
(b) pany employing y

How many workers does it now employ? Ansiver (B) e [1]
Answer. {a) 22 {b) 1380 J10/12/Q3
13 (a) Express 18% as a fraction in its lowest terms. BT S b )
1) Write down an irrational number between 3 and 4. Answer oo [1]
Answer: (a) % {b) or V10 __etc. J11/11/Q2
14 (a) Itis given that % <n< % .
Wheite down a decimal value of » that satisfies this inequality. Answer ... [1]
(b) Express % as a percentage. Answer e B [1]
Answer. {a) Any decimal value of nsuchthat02 <=n<=025 (b) 80 J11/12/Q2
15 -
(a) Evaluate 8 — 5 x 4 + 3, £ T —
(b) Express 1.03 as a percentage of 1. Answer e % [ 1]
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Answer: (a) -9 (b) 103

J12/11/Q2
16 e age
(a) The profits of a company were $5 million in 2009 and $8 mullion in 2010.
Find the percentage inerease in profits from 2009 to 2010.
Answer e—_l N Y |
(b) Anocther company had an income of $20 million in 2008.
In 2009 this income decreased by 10%.
In 2010 the income increased by 15% from the 2009 income.
Find the income in 2010. Answer $ suneene million [2]
Answer. (a) 60 (b) 20.7 J12/11/Q16
17 . .
(a) Complete the statement in the answer space using one of these symbols.
< < = > =
Answer 065 ..o % [1]
(b) Express 7% as a decimal. AHSWEF e [1]
Answer: (a) = (b) 0.07 J13/11/Q4
18
Using the information given .in the
, o . - : - SALE
advertisement shown, find the sale price .
of the table All prices reduced by 30%
on
FWEF D oeeeecebeeeeeeeastieeeeeeceaeeeenseeeessnneeees 2] Save 518319
this tab
Answer. $420. N01/Q5
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19 The population of a country was 13.1 million.

(a) Nine hundred thousand of the population were at least 2 metres tall.
How many were less than 2 metres tall?

(b) 0.2% of the population were over 95 years old.
How many were over 957

ARSWEE (@) eiveeiiiiiirir s seeseseneeenscmnesanenens [1]
Answers: (a) 12.2 million; (b) 26 200. NO01/Q9
20 17
(a) Express 0 as a percentage.
(b) Find the decimal number which is exactly halfway between 4.7 and 5.0.
N02/1/Q1
21
Express 73 %
(a) as adecimal, J T T ol () DR | §
(b) as a fraction 1n its simplest form. (2 R SRRPRTSRRROS | B
Answers: (a) 0.075: (b) — . N03/Q2
40
22

In an exq)_mhlation, Alan obtained 32 out of 40 marks. In another examination Ben
obtained 3 of the total marks.

Express the mark of each candidate as a percentage.

Ansiwver Alan ... % [1]
Ben e % [1]
Answer (a)80%: (b) 52%% N06/1/Q4
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(a) Write the following numbers in order of size, starting with the smallest.

2 1 1
0.7. 07°, 17 9-
Answer (@) ...oeeeennn. s eeeeeesieesiesesen s eesssessbesesseen s . [1]
(b) In a school election, John received 220 votes.
This was 55% of the total number of votes.
Find the total number of votes. ANSWEr (B) oo [1]
Answer. {a) 0.7% 1?—1 07, g; (b} 400. N06/1/Q5
24 1 .. .
(a) Express 22, % as a fraction in its lowest terms.
(b} Ewaluate 0.9 x 0.02, Answer (@) .oceviiiiniiecssssiiesseeessnnnens [1]
Answer. (a) = (b) 0.018 No7/1/a1
40
25 (a) Express 0.45 as a fraction, giving your answer in its lowest terms.
(b) E=xpress 13 as a percentage. Answer (@) e [1]
(B) e % [1]
N08/1/Q2
26 (a) Express 60% as a fraction, giving your answer in its lowest terms.
Answer (@) ccoeeeeeeeeeeeeecereeeeeeeeeneeeeeen [ 1]
(b) The mass of a jar and its contents is 1.6kg.
The contents have a mass of 875 grams.
Calculate the mass, in grams, of the jar. Answer (D) coveeeeeeeeeececiereeeens g [1]
Anawers: (a) 3/5 (b) 725 N10/11/Q3

27 In a sale; a shopkeeper reduced the marked price of his goods by 20%.

(a) The marked price of a book was $20.

Calculate its price in the sale. Answer (@) S oo [1]
(b) The price of a camera in the sale was $60.
Calculate its marked price. DRI N (:) S [2]
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Answer. {a) 16 (b) 75 N10/12/Q15

28 (a) Write the following numbers in order of size, starting with the smallest.
0.67 g % 66 %
Answer terern g erasaresraeens g , -4
smallest
(b) During one month, the volume of perfume in a bottle decreased from 5ml to 4ml.
Calculate the percentage decrease. Answer oo e Y0 [ 1]
Answers: (a) 66%, % | 0.67, % {b) 20 N11/11/Q3
29 The length of a rectangle is 8em.
It is increased by 150%.
Calculate the new length. Answer. e em [ 2]
Answer. 20 N11/12/Q12
30 (a) A television priced at $500 is sold for $400.
Find the percentage discount. Answer 2 [1]
(b) Tax on the original price of a radio is charged at 20% of the original price.
After tax was included, a customer paid $60 for the radio.
Calculate the tax charged. Answer  $ e [ 2]
N13/11/Q9

Answers: (a) 20 (b) 10
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Percentages Paper 2

1 (d) Michelle bought a watch for $133.
This price included a tax of 8%.
Calculate the tax that was paid. [3]

J02/2/Qid

2 In 2001 the price of one litre of petrol was 72 cents.

(a) 65% of this price is ‘tax” and the remainder is ‘other costs’.

(i) Find, in its simplest form, the ratio of tax to other costs.
Give your answer in the form i : n, where m and » are integers. [1]

(if) Calculate how much tax is paid on one litre of petrol. [1]

(b) Maureen bought as many complete litres of petrol as she could with-a $20 note ($1= 100 cents).
(i) Calculate how many litres she bought. [1]

(if) Calculate how much change she received. [1]

(c) In 2002 the price of one litre of petrol was 81 cents.
Calculate the percentage increase in the price of petrol from 2001 to 2002. [2]

(d) The price of petrol in 2001 was 10% less than the price in 2000.
Calculate the price of one litre of petrol in 2000. [3]
(e) Andrew’s car will travel 480 km on a full tank of petrol.

He starts a journey of 620 km with a tank which is half full.
He wants to stop only once for petrol.

Between what distances from the start of his journey must he stop for petrol? [2]

Answers: (a)(i) 12 - 7, (i) 46.8c; (b){i) 27, {ii) 58¢: (c) 12.5; (d) 80c; (¢} between 140 and 240km.  103/2/Q3

3 () During a sale, a shop sold packets of tea for 20% less than the price shown on their labels.
Elizabeth and Peter each bought a packet of tea in the sale.

(i) Elizabeth’s packet had a label price of $4.50.
How much did she pay? [1]
(ii) - Peter paid $6.20 for his packet.

Calculate the price shown on its label. [2]

(B)i) $3.60, (ii) $7.75. J05/2/Q2b
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Wasim owns a shop.
The table shows the cost price and selling price of three items in his shop.

Ttem Cost Price () Selling Price ($)
Trampoline 48 66
Swing x 19.50
Bicycle 82 110
(a) Calculate his percentage profit when he sells a trampoline. 2]

(b) Wasim makes a profit of 30% when he sells a swing.

Calculate the cost price, $x. of a swing. [3]
(c) Inasale, the selling price of a bicycle is reduced by 20%.

(i) Find the sale price of a bicycle. [1]

(i)

THURSDAY SPECIAT

Save 10% off the sale price.

Jaspreet bought a bieyele on a Thursday.

Calculate the difference between the amount Jaspreet paid and the cost price. [2]

Answers: (a) 37.5%  (b) $15 .(cMi) $88 (i) $2.20 J10/21/Q2

(b) Greg buys 60 garden plants at a cost price of $2.00 each to sell in his shop.
He sells 25 of them at a profit of 75% and 18 of them at a profit of 35%.
He sells therest of the plants for % of the cost price.

(i) Caleulate the profit or loss he makes from selling these 60 plants, stating if it is a profit

or loss.
Answer Greg makes a .....cceeeveeeveeeesnne Of S [3]
(if) Find the percentage profit or loss. Lo 1 S Y |
()i} Profit, 34320 (i) 26 to 36.1% J13/21/Q5b

(a) Zara owns a hairdressing salon.
She buys a pack of 60 bottles of shampoo from a warchouse for $240.
She plans to sell the bottles of shampoo to her customers for $5.50 each.

(i) Calculate the percentage profit Zara makes on each bottle she sells for $5.50 .

(ii) Zara sells 45 bottles at the full price then sells the rest with a 20% discount.
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Calculate the total profit she makes selling all 60 bottles.
(iii) When the warehouse sells a pack of shampoo for $240 it makes a profit of 15%.

Calculate the price paid for the pack of shampoo by the warchouse.
Answer $ e [[2]

(iv) Zara borrows $2500 from a bank to make improvements to her salon.
She is charged 4.5% per year simple interest.
She pays the money back after 3 years.

Calculate the total amount Zara must pay to the bank.

Answer o bt [2]
Answers. (a)i) 37.5 (i) 73.50 (i) 208.70 (iv) 283750 J14/21/Q3
(a) A fumiture salesman earned $36200 last year.
(i) He had to pay 22% of this amount as tax.
How much was left aﬁelpayn]gtax'? Answer $. [2-]
(i) His earmings of $36200 were made up of $25000 basic salary plus §% of the value of the
furniture that he sold.
Calculate the value of the furniture that he sold. Adnswer $ .o [3]

(iii) He bought a bookease from the shop where he worked.
Its marked price was $1080 but because he worked there, he only paid $756.

Calculate the percentage discount on the marked price that he had been given.

ANSWEF e Yo [ 2]

(b) George opened an account and invested a sum of money at 4.5% simple interest per year
for 3 years. At the end of the 3 years he closed the account, withdrawing a total of $681.

Calculate the amount that George invested.
Answer  $ o [3]

J15/21/Q1

(a) [ In 2005, the cost of posting a letter was 28 cents.
A company posted 1200 letters and was given 4% discount on the cost.

Calculate the total discount. [1]
(b) In 2006, the cost of posting a letter was increased from 28 cents to 35 cents.
Calculate the percentage increase in the cost of posting a letter. [2]

(c) After the price increase to 35 cents, the cost to the company of posting 1200 letters was $399.
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Calculate the percentage increase in the cost of posting a letter. [2]
(c) After the price increase to 35 cents, the cost to the company of posting 1200 letters was $399.
Calculate the percentage discount that the company was given in 2006. [2]

(d) In 2006, it cost $4.60 to post a parcel.
This was an increase of 15% on the cost of posting the parcel in 2005.

Calculate the cost of posting this parcel in 2005. [3]

Answers: (a) $13.44, (b} 25%, (c) 5%, (d) $4. NO07/2/Q4

(a) 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. [1]
(i) In 2007 the cost of fuel was increased by 4 cents per litre.
(a) Calculate the percentage increase in the cost of fuel in 2007. 2]

(b) On average, a car travelled 21 km on 1 litre of fuek
During 2006 this car travelled 19200 km:
In 2007 the car travelled the same distance.

Calculate the extra cost for fuel in2007.
Give your answer to the nearest dollar. [2]

(iii) In 20006 the cost of fuel was 10% less than the cost in 2005.

Calculate the cost, in cents, per litre in 2005. 2]

(b) A service station sells unleaded, super-unleaded and diesel fuel.
The pie chart represents the amounts of these fuels sold during one week.

Super-
unleaded

The total amount of fuel sold during this week was 54 000 litres.
(i) How many litres of diesel were sold? [1]

(if) The amount of unleaded fuel sold was % of the total for the week.

How many litres of super-unleaded fuel were sold? [2]

Answers: (a)(i} 16 litres, (ifa) 4.36%, (b) & 37, (ifi) 102 cents, (b)(i} 13 500 litres, NOS/Z/Ql
(i) 4500 litres.
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10

Archie bought a car from a dealer.
The dealer sold the car for $7040.
Archie paid a deposit of $1760.

(a) Calculate the deposit as a percentage of the dealer’s selling price. [1]

(b) Archie took out a loan agreement to repay the outstanding balance of $5280.
He paid $212.67 per month for 36 months.

Calculate
(i) the amount of interest that he paid, 2]
(ii) the rate of simple interest per year that had been charged. [3]

{c¢) When the dealer sold the car, he made a profit of 30%.

Calculate the profit, correct to the nearest dollar, that the dealer made on the sale of this car.  [3]

Answers. {a) 25 (b){i) 2376.12 (i) 15 (c) 1625 N10/21/Q5

11

Matthew makes pieces of furniture and sends them to a shop where they are sold.

‘When a piece is sold, the shopkeeper receives 15% of the selling price, and Matthew receives
the rest.

(a) Atable is sold for $200.

(i) Calculate the amount the shopkeeper receives.

(ii) The cost of making this table was $131.80.

Calculate the pereentage profit that Matthew makes when this table is sold.

Answer .o Y0 [3]

(b). Matthew made a bookease.
The cost of making the bookcase was $647.50.

After the bookcase is sold and the shopkeeper has received 15% of the selling price,
Matthew makes a profit of $160.

Ca]_culat,: the Sellmg price of the bookcase_ Answer $ [3]

Answer (a)(i) 30 (i) 29.0 (b) 950 N12/21/Q3
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Currency, Ratios and Proportions Paper 1

It is given that x=-3.5, y=1.5 and z=4.5.
(a) Find the value of x —z.

(b) Given alsothat (y+z):f=4:15, find the value of ¢.

ARSWEF (() X — 2= srrvvereresseresersnassseasssenssnes | 1]
) P s
Answers: (a)-8: (b) 22.5. Jjoa/11/Q12

(a) When Peter went to Hong Kong, he changed £50 into $616.
Calculate what one British pound (£) was worth in Hong Kong dollars (3).

(b) Ittakes & hours for 5 people to paint a room.

1 7
How long would it take 4 people? Answer (@ €1 =8 i [1]

12 R 1 i1

Answers: (a) $12.32; (b) 10 h. Jos/1/Q5

The rate of exchange between pounds (£) and dollars ($) was £1 = $2.80.

Calculate
(a) the number of dollars feceived 1n exchange for £120,

(b) the number of pounds received in exchange for $224.
Answer (a) S e [1]

(a) The ratio of Sayed’s age to his mother’s age1s 2: 7.
Sayed is 14 years old.

How old is his mother? Answer (@) e years [ 1

(b) The ratio of Fatima’s age to her father’s ageis 3: 8.
The total of their ages is 66 years.

How old is Fatima? Answer  (B) e years 1

Answer. {a) 49 (b)) 18 J10/11/Q8
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Ahmed goes shopping.
(a) In one shop he buys shorts for $26.84 and a shirt for $13.97.

How much does Ahmed spend altogether? Answer (@) 5. [1]
(b) In another shop he buys 15 postcards for 46 cents each.

(i) Calculate the total cost, in dollars, of the posteards.

Answer  (B)(1) $ ool [ 1]
(ii) The rate of exchange between pounds (£) and dollars ($) was £1 = $2.50.

Calculate the total cost of the postcards in pounds.

Answer  (B1) £ [2]
Answer. (a) 4081 (b)fiy 6.90 (b)(if) 276 J10/11/Q15
(a) 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. Answer {(a)Jane § .....coocooeeeee.

(h) The scale of amapis 1 :25 000.
The distance between two villages is 10 cm on the map.

Find the actual distance, in kilometres; between the villages. Ken$ .o [2]
Answer (D) v km [1]
Answer. {a) 40 24 {b) 25 J10/12/Q10

Answers: {a) 63 (b) 60 J11/11/Q8
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(a) Abag contains red and blue pens in the ratio 2 : 7.
There are 18 red pens in the bag.

How many blue pens are in the bag? Answer

(b) Abox contains apples and oranges. Answer
The ratio of apples to oranges is 2 : 3.

What pereentage of the fruit are oranges?
(a) The ratio of boys to girlsina classis 4:5.

What fraction of the class are boys? Answer

(b) The ratio of boys to girls in a school1s 3: 4.
There are 120 more girls than boys.

Answer
How many students are in the school?

N o

- [1]

- [1]

Answer. (a) % (b) 840

J11/12/Q7

(a) Jane puts some red balloons and some blue balloons into a bag.
The ratio of red balloons to blue balloens is.3 : 4.
There are 84 balloons in the bag.

How many blue balloons are in the bag? Answer

() At a party the ratio of boys to girlsis 5: 4.
There are 40 boys at the party.

Find the total number of children at the party. Answer

1]

1]

Answer. (a) 48 (b) 72

J12/11/Q7

On a map the length of a lake is 4.5 centimetres.
The actual length of the lake is 2.7 kilometres.

Write the scale of the map as a ratio in the form 1 : 5. Answer 1:

................ [2]

Answer. 1. 60000

J13/11/Q7

10

(a) [ The angles of a triangle are in theratio 3 : 4 : 5.

Calculate the smallest angle in the triangle. Answer

(b) The ratio of boys to girls ina classis 4 : 5.
There are 3 more girls than boys.

Calculate the total number of students in the class. _4nswer

1]

1]

Answers: (a) 45° {b) 27
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1 A car manufacturer states that a particular ear
*  uses 5 litres of fuel in travelling 100km,
»  produces 110 grams of CO, for each kilometre travelled.

Use this information to calculate the mass of CO, produced by 1 litre of fuel.
Give your answer in kilograms.

J15/11/Q6

Answer. 2.2

12 A map is drawn fo a scale of 2cm to Skm.

(a) Two towers are 9km apart.

Calculate the distance between them on the map. ARSWer ...l cm [1]
(b) On the map, a town covers an area of 4cm? . ANSWET ..o oeiiseeeeeeeeennen. kI [1]
Calculate its actual area.
(c) Express the scale of the map in the form 1 : . Answer 1 i eeeeeee [ 1]
Answers: (a) 3.6 (b) 25 [c) 1: 250 000 116/11/Q12
13 (a) 6 square metres of carpet cost $258:
Work out the cost of 10 square metres. ARSWer § oo [1]
(®) )
1 ditham = $0.30
Amin changes $90 mto dirhams.
Calculate the number of dithams that Amin receives. Answer ........ccoeeeeeeeeesesicsinne [1]

{c) Sabah is filling a tank with water.
Tt takes 20 minutes to fill the empty tank when the water flows at a rate of 2.4 litres/minute.

Calculate the time it will take to fill the empty tank if the water flows at a rate of 4 litres/minute.

ANSWEF e minutes [2]

Answers: {a) 430 (b) 300 (c) 12 J17/11/Q19

14 (a) Bvaluate 15.05 +0.5.

(b) The rate of exchange between Swiss francs (F) and British pounds (£) was 2.4F = £1.
Calculate the number of pounds received in exchange for 60F.
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Answers: (a) 30.1; (b) £25. N02/1/Q5

15 (a) A sum of money is divided in the ratio 4 : 3.

The larger part is $7.20.
Find the smaller part.

(b) Express the ratio 700 g to 1.75 kg in its lowest terms.
Give your answer in the form m : n, where m and n are integers.

Anawers: (a) $5.40; (b) 2:5. NO02/1/Q10

16 (a) Three numbers are given in the answer space.

Write I against the largest, M against the next largest and S against the smallest.
Answer (a) 0.7 million
687000
eight hundred and fourthousand ........... [1]

(b) An amount of money is divided into two partsin the ratio 1: 4.
Find the smaller part as a percentage of the whole amount.

Answer (B) e 50 [ 1]

Answers: M, S, L: (b) 20%. N05/1/Q4

17 (a) The number 3002.05 can be written as 3 X 10 + 2 X 107+ 5 x 10",
Given that x and y are integers, find the values of x and y.

(b} A bank exchanged Japanese yen and Singapore dollars ($) at a rate of 66 yen = $1.

(i) Calculate, in yen, the amount received for $200.

(i) Caleulate, in dollars, the amount received for 33 000 yen.

ANSWEF (@) X= oo eeeeeeereeeseesenennenee [1]

T£2316) P, 1= £ §

611 I § )
N05/1/Q18

Answers: (a)x =0,y =-2; (b) 13 200 yen, $500.
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18 A wooden plank is cut into three pieces in the ratio 2: 51 1.

The length of the longest piece is 125 em.

Find Answer (@) o e cem [1]
(a) the length, in centimetres, of the shortest piece,
(b) the total length, in metres, of the planlk. L T m 1]
Answers: {a) 25cm, by 2m. N08/1/Q6
19 (a) The mass of a container and its contents is 2.4 kg.
The mass of the contents is 750 g.
Calculate the mass, in kilograms, of the container. Answer (@) .. ieeiiiieenn.e. ke [1]
(b) Express the ratio 24 cm to 3m in its lowest terms.
Give your answer in the form p : ¢ . where p and ¢ areintegers.
Answer (D) et T i [1]
Answer. (a) 1.65 (b) 2:25 N10/12/Q5
20 A map has a scale of 2em to Skm.
(a) Express this scale in the form 1 : n Answer 1 @ eeceveeeeeeeeeeeneens. [1]
(b) The actual distance between two places is 35km.
Calculate the distance on the map between these two places.
Answer ..cm [1]
() On the map, the area of a lake is 8cm?.
Calculate the actual area of the lake. Answer ceereenee: km? [1]
Answars: (a) 250 000 (b) 14 (c) 50 N11/11/Qi3
21 (a) Ali and Ben share $30 such that Ali’s share : Ben's share =3 : 2.
Calénlate Ali’s share. ABSWer 3 eeooeeeeeeeeeeescenseneneneenne [11
(b) Wrtite the following times in order of size, starting with the smallest.
6500 seconds 110 minutes 12 hours
Answer reereeen e ennne . - [1]
smallest
Answer. (a) 18 {b) 1% hours, 6 500 seconds, 110 minutes N11/12/Q2
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22 Exactly 9 litres of liquid filled 60 identical bottles.

(a) How many litres filled 40 of these bottles? ANSWEF  coveirvivcseeescsneseeseseenenes. 1]

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

ARSWEF oo veeesev e eesee e eeeeenns. 1]
Answer. {a) 6 (b) 5 N11/12/Q3
23 Amodel of a car is made to a scale of 4—10 .
(a) The height of the actual car is 1.5m.
Find the height, in centimetres, of the model.
Answer it e [ 1]
(b) The luggage capacity of the model is 5 nullilitres.
Find the luggage capacity, in litres, of the actual car.
ANSWer e litres [2]
Answers: (a) 3.750r 3% (b) 320 N13/11/Q11
24 : : 2.3
(a) Express as a single fraction i—: T . T T e |
(b) Abag of sweets contains mints and toffees only.
There are 21 mints in the bag.
One quarter of the sweets are toffees.
Calculate the total number of sweets in the bag. £y T TR 1 |

(c) $360 is shared in the ratio 3:5.

Calculate the difference between the larger share and the smaller share.

8 N14/11/Q6
Answers: [H}E; (b} 28; (e} 90.

25 The exchange rate between pounds (£) and dollars ($) is £1 =$1.60 .

(a) Amit changes £200 to dollars.

Caleulate the mumber of dollars he receives. AW S ]
(b) Ayesha changes $240 to pounds.
Calculate the number of pounds she receives. ANSWEF £ et eren s [1]
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Currency, Ratios and Proportions Paper 2

Denise, Elaine and Michelle went on holiday to America.

(a)

()

The exchange rate between American dollars ($) and British pounds (£) was $1.60 = £1.
Denise changed £400 into dollars.
Calculate how many dollars she received. [1]

To change the money, the bank charged a fixed amount of £3 plus 2% of the number of pounds
changed.

(i) Calculate the amount the bank charged Denise to change her £400. [1]

(ii) The bank then charged Elaine £15 to change her money.

Calculate the number of pounds she changed. [2]
(¢) While in America they spent a total of $450 on food.
The amounts spent by Denise, Elaine and Michelle were in the ratio 7: 6 : 5.
Calculate how much Denise spent on food. [2]
J02/2/Q1
(a) Two varieties of tea, “High Blend” and ‘Normal Blend’; are made by mixing Grade A leaves and

Grade B leaves.

(i) In High Blend, the ratio of the masses of Grade A leaves to Grade B leaves is 3 : 2.
Find the mass of Grade A leaves used in making 250 g of High Blend. [1]
(ii) 1kg of Normal Blend is made by using 450 g of Grade A leaves.

Find, in its simplest form, the ratio of the masses of Grade A to Grade B leaves in Normal
Blend.
Give your answer in the form m : 1, where m and n are integers. [2]

(iiiy 250g of High Blend is'mixed with 1 kg of Normal Blend.

Calculate the percentage of the mass of this mixture that consists of Grade A leaves. [2]

Answers: (a)fi) 150 g, (i) 9:11, (iii) 48%:

J05/2/Q2

(a)

b)

On average, Jim's heart beats 75 times per minute.

Caleulate the number of times his heart beats during 50 weeks.
Give your answer in standard form. [2]

After an exercise. 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 rate. [2]

Answers: (a) 3.78x 107 (b) 135: Jog/2/Q3
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@ O

Exchange rate
$1=€0.72

Eddie travels from the USA to Germany.
He changes $300 nto euros (€).

How many euros does he receive? ANSWEr €. ilienaan e e sssinensins | 1]

(iiy When Eddie returns to the USA he has €51 left that he exchanges for $75.

What exchange rate has been used in this case?

Answer 31 =€ ... [1]
Answer. (a){i) €216 (i) €0.68 J13/21/Q5a
5 () The exchange rate between dollars ($) and pounds(£) is $1 = £0.64 .
The exchange rate between dollars ($) and euros (€) is $1 =€0.78 .
(i) Luke changes $250 into pounds.
Calculate how many pounds he receives. Answer £ oo [1]
(ii) Complete the statement to show the exchange rate between pounds and euros.
Exchange rate
£1=€
[2]
(b} 160 (i} 1.21875 to 1.22 J14/21/Q3b
6 (a) The rate of exchange between pounds (£) and dollars ($) is £1 = $1.87.
The rate of exchange between pounds (£) and euros (€ ) 1s £1 =€ 1.21.
(i)~ Catherine changes £500 into dollars.
Calculate how many dollars she receives. [1]
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(ii) Esther changes € 726 into pounds.
Calculate how many pounds she receives.
(iiiy Rose changes $850 into euros.
Calculate how many euros she receives.

(b) Matthew changes $770 into rupees.
He receives 40000 rupees.

How many rupees did he receive for each dollar?

(c) (i) Lilybought a car for $13 500.
She paid for it in 36 equal monthly payments.

Calculate the amount she paid each month.

(iiy George bought a car for $27 000.
He borrowed the $27000 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.

[1]

[2]

[2]

[3]

Answers: (ali) 935 (i) 600 (i) 550 (b} 5185  (cMi) $375 (i) $1087.50

N10/22/Q2

(n) The rate of exchange between dollars ($) and pounds (£) 1s $1.56 = £1.
The rate of exchange between euros (€) and pounds is €1.10=£1.

(i) Amy changes £300 into dollars.
Calculate how many dollars Amy receives.
(ii) Ben changes €770 into pounds.

Caleulate how many pounds Ben receives.

(iii) Chris changes $780 into euros.

Calculate how many euros Chris receives.

ANSWEF € e

3

(b) Debbie changed some dollars into Japanese yen.
The rate of exchange was 81 dollars =1 yen.
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Emma changed the same number of dollars into yen.
The rate of exchange for Emma was 82 dollars =1 yen.

Emma received 3 fewer yen than Debbie.

Given that the number of dollars changed each time is x, find x.

ARSWEF e [ 3]

Answer: (a)(i} 468 (ii) 700 (iii) 550 (b} 19 926 N13/21/Q1
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Word Problems Paper 1

1 The number of hours worked each day by Adam and Brenda is shown in the table.
Dayl | Day2 | Day3 | Day4 | Day 5 | Day 6
Adam 7 5 3 9 8 0
Brenda 0 8 0 9 7 5
The number of hours for which they are paid is calculated in the following way.
On each of days 1 to 5, every hour worked after the first 7 hours is counted as 1% hours.
On day 6, every hour worked is counted as 2 hours.
{a) Calculate the total number of hours for which Adam was paid.
(b) The rate of pay is $14.50 per hour. J ¥ Ry e o (3 I h[1]
How much did Brenda earn on day 67
(B) S e (1]
Answers: (a) 39 hours; (b) $145. Jos/1/Q7
2 {a) A journey of 170 kilometres took 4% hours.
Calculate the average speed in kiloimetres per hour.
(b) Potatoes cost 75 cents per kilogram. Answer (@) oo km/h [1]
John paid $1.20 for a bag of potatoes.
How many kilograms did he buy? ) S ke [1]
3 Ed goes on a car journey.
The first 60km of the journey takes 45 minutes.
The remaining 20km of the journey takes 30 minutes.
Calculate his average speed, in kilometres per hour, for the whole journey.
Answer weeeeneeee k' [ 2]
Answer. 64 J10/11/Q4
4 10 (a) Sara sets out on a journey at 1050.
She travels 65km at an average speed of 20kan/h.
At what time does she complete her journey? Answer - [2]
(b) Kevin takes T minutes to travel to work.
Jane travels the same distance to work but goes 10% faster than Kevin.
Find an expression, in terms of T, for the number of minutes that Jane takes to travel to work.
Answer - [1]
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Answers: (a) 1405 (b) o J11/11/Q10

110

{(a) Tmran is paid $16 per hour.
(i) One week he works 35 hours.
Calculate the amount he is paid for the weel. Answer S [1]
(i1} Imran is paid 20% extra per hour for working at weekends.

Work out the total amount Imran is paid for working 4 hours at the weekend.

(b) The exchange rate between pounds and dollars is £1 = 51.80.
Anna converts 3270 into pounds.

Calculate the number of pounds Anna receives. Answer Lo [2]

Answer: (a)(i) 580 (i) 75.80 (b} 150 J11/12/Q23

(a) The diagram shows the fuel gauge in Abid’s car.

The tank contains 50 litres when it is full.

Egtim_ate the ll'l.IIJJbEI' gf ﬁtres m the tank ANSWEF e lltres [1]
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() The diagram shows the fuel gauge in Ben’s car.

Draw an arrow on the gauge above to indicate that the tank is approximately % full. [1]

Answer. {a) 18.75 (b) amow between 3 and £ J12/11/Q3

Gill swims lengths of the swimming pool.
The pool is 25m long and she swims a total of 1.6km.

(a) How many lengths of the pool does she swim? ANSWer | e 1]
(b) Gill swims for 1% hours and ends her swim at 11 05.
(i) Atwhat time did she begin her swim? ANSWEF o [ 1]

(if) What is her average speed, in kilometres per hour?
Answer e kMM [ 1]

Answer {a) 64 (b) (0)9 50 (c) 1.28 J12/11/Q13

Ahmed pays a total of $81 for wood, paint and a hammer.
(a) The amounts he pays for the wood, paint and hammer are in the ratio 4 : 3 : 2.

Calculate how much Ahmed pays for the hammer. Answer S [1]

(b) When Ahmed paid $81 he had received a 10% discount on the normal price.

Calculate the normal price. Answer B [2]

Answer: (a) 18 (b) 90 J13/11/Q9

A bottle full of liquid has a total mass of 1.27kg.
‘When the bottle is half-full of liquid the total mass is 900 grams.

Calculate the mass of the bottle. AHSWET oo e e grams [2]

Answer: 530 J16/11/Q4
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Carl spent ¢ minutes on his English homework.
He spent three times as long on his Mathematics homework as on his English homework.
He spent a total of 2 hours 20 minutes on his English and Mathematies homework.

Write down an equation to represent this information and hence find the value of .

Answer: t+ 3f= 140 or 4t = 140 leading to (t =) 35 J17/11/Q5

11

A mark, M, on a cliff is 1.96 m below sea level at

high tide. o
At low tide the sea level 1s 4.18 m lower than at High tide
high tide. e — e

(a) How far is M above sea level at low tide? !

(b) At a certain time the sea level is exactly
half way between high tide and low tide.
How far is the sea level below M at this Low tide
time? oy ——

ARSWer (€1).eeeeve i verrarersscessssesensensssesennes 11 [1]

[12) T OOOS « B 81

Answers: (a) 2.22m; (b) 0.13m. NO01/Q4

12

The temperature at 0900is —4 °C.
The temperature at 1500 is 14 °C.

(a) Find the difference between the two temperatures.

(b) Assuming that the temperature rises at a steady rate, find
(i) the temperature at 1300,
(ii) the time when the temperature is 12.5 °C.

Answérs: (@}18°C: (b)(i) &C: (i) 1430 N02/1/Q9

13

The highest air temperature recorded is 58.8 °C.
The lowest air temperature recorded is —89.2 °C.

(a) What 1s the difference between these two temperatures?

(b) The lowest air temperature recorded in Britain is 62 °C higher than -89.2 °C.
Find the lowest air temperature recorded in Britain.
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Answers: (a) 148°C; (b) =27 2°C. N03/Q5

14 (a) A coach left London at 2045 and arrived in Edinburgh the next day at 05 05.
How long did the journey take?

(b) The distance between London and Edinburgh is 660 km.

(i) A train took 5 hours 30 minutes to complete the journey.
Calculate its average speed.
(ii) The average speed of another train was 150 km/h.

How long did this train take for the journey?
Give your answer in hours and minutes.

Answer (@) ..oovidenN e minutes [1]
{12337 55 R a1 74 1 §
(i) ceereriesenrnchl weweeninutes [2]
Answers: {a) & hours 20 minutes: {b)(i) 120 kmvh, {ii}4 hours 24 minutes. N04/1/Q23
1
15 The diagram shows a fuel gauge in a car. 2
1
T 3
(a) What fraction does the gauge show? 4 £y
(h) The fuel tank holds 48 litres when it
is full.
How many litres must beadded to Empty Full
fill the tank?
ARSWer () oeeeeeeeveeeeeeneereeensseneeens [1]
(B) el ditres 1]
Answers: {a) ;_; (b). 20. N05/1/Q3
16

Ann, Brian and Carol share the cost of a car.
Ann pays % of the cost, Brian pays % and Carol pays the rest.

(a) What fraction of the cost does Carol pay?

(b) Amn pays $1600 more than Brian. ANSWEN (@) oo, [1]
Find the total cost of the car. 2] I S [2]
N06/1/Q11

Answer: {a}%; (b) 324000.
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(a) The rate of exchange between dollars and euros was 50.8 to 1 euro.
Calculate the number of evros received in exchange for $300.

Answer (@) oo e [1]
(b) Find the simple interest on $450 for 18 months at 4% per year.
(B) S ettt [1]
Answer. (a) 375 (b) 827 NO07/1/Q5
18 . o
The foot of a mountain is at sea level. Answer (@) v O [1]

The temperature at the foot of the mountain was 16°C.
The temiperature at a height of 3000 m on the mountain was —4°C.

(a) Find the difference between these temperatures.
(b} Given that the temperature fell at a constant rate. find

(i) the temperature at a height of 1800 m, (BIA) e ST 1]
{(1i) the height at which the temperature was 0°C. {11} .4t veeecveeneneee e [1]

(iii} an expression, in terms of x, for the temperature, in “C{ at a height of x metres.

EET) SR [2]

Answer: {a)20°C  (b)}{i)4 °C (i) 2400 m {iii}1ﬁ—% NO07/1/Q23
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l : high tide

6.36

o low tide

The sea level at high tide 15 1.53m above a ledge, L, on a cliff.
At low tide the sea level 1s 6.36m below the sea level at high tide.

(a) How far below L is the sea level at low tide?

{(b) On a certain day, high tide is at 07 32.

7 % =7 ()

m [1]

After 2 hours and 34 minutes, the sea level has dropped = of the distance between

high tide and low tide.

(i) At what time does the sea reach this level?  Answer (B)(1) oovevvececceeneceeenenn [ 1]

(iiy How far below L is the sea level at this time? . Answer (B)(11) ..occcvvevcvvneee m [1]
N09/1/Q10

Answers: (a) 4.83m (bifiy 1006 (iiy 059 m
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@) Paris to Creil Paris to Creil
Adult 25 euros Child 17.50 euros

During a visit to France, a family took a train from Paris to Creil.
The cost of an adult ticket was 25 euros and the cost of a child ticket was 17.50 eures.

(i) How much did it cost for a family of 2 adults and 3 children?
Answer (@)1} ..ooeveereeinenie.. €uros. [1]
(ii) Express the cost of a child ticket as a percentage of the cost of an adult ticket.

Answer (@)(11) cieveeveeereneninee. Yo [2]

®)

Child 12 euros

Creil to Clermont #Creil to Clermont

At Creil the family changed trains and travelled to Clermont.
The cost of a child ticket was 12 euros.

The cost of a child ticket was 60% of the cost of an adult ticket.

What was the cost of an adult ticket? Answer (D) coeveeivereeereresnnns €r0s 2]

Answers: (api) 102.5 {iiy 70 by 20 N09/1/Q23
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10°

The diagram shows a thermometer,
with a circular dial, that records 20°
temperatures in °C.

-10° 30°

{a) Write down the temperature
ndicated by the pointer.

Answer e, “C[1]

{b) When the temperature increases from —20°C to 40°C, the pointer turns through an angle of 300°.
Calculate the angle through which the pointer turns when there is a 7°C rise in temperature.

D LU= S | ||

(¢) On one particular day, the temperature at 1 a.m. was 4°C.
By 6 a.m. it had fallen by 9°C.

Calculate the temperature at 6 a.m. ARSWer e CC[1]
Answers: (a) -13 {b) 35 (c) -5 N11/11/Q12
22 Renata went on a journey that took 7% hours.
(a) The journey started at 22.48%n Monday.
At what time on Tuesday did it finish? ARSWEr e 1]
(b) In the first part/8f the journegiREnata travelled 150km in 5 hours.
She travelledgat an average, speed of 20km/h for the rest of the journey.
Calculate her average speed for the whole journey. Answer i lan/h [2]
Answer: (a) 0618 (b 262 N11/12/Q18
23 (a) < Alice and Brenda share $300 so that Alice’s share : Brenda’s share =3 : 7.
How much more does Brenda receive than Alice? Answer $ e [1]
(b) Find the simple interest on $200 for 4 years at 2% per year.
Answer  § e [ 1]
Answers: {a) 120 (b) 16 N12/11/Q3
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24 Pierre goes on a holiday from France to the UK.

(a) His joumney takes 4 hours and 43 minutes.
It ends at 02 13 on Saturday.

At what tithe on Fﬂday does his joumey start? ARSWEY s []]

(b) Pierre changes 400 euros into pounds (£).
The exchange rate is 1 euro = £0.845.

How many pounds does he receive? Answer £ oo [1]
Answers: {a) 21300r 930 pm (b) 338 N12/11/Q5
25 (a) Expressthe ratio 30 minutes to 2% hours  in its lowest terms.
Give your answer in the form #2 : n, where m and n are integers.
2 T S —— )
(b) Find the simple interest on $200 for 4 years at 0.6% per year.
Answers: {a) 2.9 (b) 4.8 N13/11/Q3
26 A shopkeeper sells fruit at the prices shown in the table below.
Oranges 35 cents each
Apples $2.40 per kg
Melons $1.85 each
(a) Sabahbuys 750 g of apples and one melon.
Caleulate how much she pays. Answer  $ e [1]
(b) / The shopkeeper buys
100 oranges for $25,
50kg of apples for $80 and
20 melons for $15.
He sells all of these oranges, apples and melons at the prices shown in the table.
Calculate his percentage profit. ANSWEr e Y8 [ 3]
Answers: {a) 3.65: (b) 60. N14/11/Q14
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The paper on a roll is 4.5 metres long.

Mary cuts as many pieces as possible, each of length 60 cm, from the roll.

(a) Calculate the number of pieces.

ARSWEF e 1]
(b) Calculate the length of paper that remains on the roll.  Answer ..o cm [1]
Answers: (a) T (b) 30 N16/11/Q2
28 (a) One kilogram of tea costs $16.
Calculate the cost of 300 grams of tea. Answer $ e e [1]
{(b) Find the simple interest on $400 for 3 years at 2% per annum.
Auswer B [1]
Answers: {a)4.80 (b) 24 N16/11/Q4
29 (a) Find the simple interest on $200 for 3 years at 4% per year.
Answer $ o [1]
(b) Two brothers share $200 in the ratio 2 : 3.
Calculate the larger share. ABSWEF $ oo e e [1]
Answers: {a) 24 (b) 120 N17/11/Q3
30 A part of her training, Samantha runs for 2 hours.
For the first 1% hours she runs at an average speed of 10 km/h.
She runs 7km in the remaining % hour.
Calculate her average speed for the 2 hours. ARSWEF oo km/h [2]
Answer. 11 N17/11/Q6
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Word Problems Paper 2

Two villages, P and (J, are joined by a straight road 6000 m long.

{a) Ann left P and ran to Q at a steady speed of 3m/s.
At the same instant that Ann left P, Ben left ¢ and cycled to P at a steady speed of 7m/s.

(iy (a) How far, in metres, did Ann travel in the first 2 minutes? [1]
(b) Calculate the distance between Ann and Ben at the end of the first 2 minutes. [1]
(ii) Ann and Ben passed each other at M.
Calculate the distance PM. [2]
(iii) Calculate the time that Ben took to cycle from Q to P.
Give your answer in minutes and seconds, correct to the nearest second. [2]
{(b) The villages appear on a map which has a scale of 2 cm to 5km.
(i) Express this scale in the form 1 : n. [1]
(ii) Calculate the length of the road joining P and. Q on the map: [2]
Answers: {a){i){a) 360 m, (b) 4800 m, (i) 1600 m, (i) 44 min 17 & (b)(i) 1:250.000, (i) 24 5. J04/2/Q1
(a) These are the prices for a ride in an amusement park.
Adult $3.60
Child $2.25
(i) A family of two adults and three children went on the ride.
They paid with a $20 note.
Calculate the change they received. [1]
(ii) Express $2.25 as a percentage of $3.60. [1]
Answers: (a)(i) $6.05, (i) 62.5%; J06/2/Q4

James and Dan are partners in a small company.
From each year’s profit, James is paid a bonus of $15 000 and the remainder is shared between James
and Dan in the ratio 2: 3.

{(a) | In 1996 the profit was $20000.

Show that Dan’s share was $3000.

{b) In 1997 the profit was $21 800.

Calculate

(i)

the percentage increase in the profit in 1997 compared to 1996,
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(ii) the total amount, including his bonus, that James received in 1997. [2]
(c) In 1998 Dan received $7500.

Calculate the profit in 1998. [3]
(d) In 1999, the profit was $x, where x > 15000.

(i) 'Write down an expression, in terms of x, for the amount Dan received. [1]

(ii) Given that Dan received half the profit, write down an equation in x and hence find the
amount that Dan received. [3]

Answers: (b)(i) 9%, (i) $17720; (c) $27500; (d){i) % (x — 15000), {ii) § 45000. Jos/2/Q7

(a) The table shows the fares charged by a taxi company.

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

(i) Calculate the fare for a journey of

(a) 8km, [1]
(b) 24km. [1]
(ii) Find the length of the journey 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 | 1120 | 0036
2256 1250

Times

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

(ii) Given that low tides occurred midway between high tides, calenlate the time of the low tide on
the afternoon of May 5. [2]

(c) The height of 2 mountain is 1800 metres.
It 1s suggested that this mountain has been worn away at an average rate of 0.15mm per year.
Assuming that the suggestion is cotrect, calculate the height of the mountain 20 million years ago. [2]

Answer. (a)(i)(a) $9.60, (b)$2320, (i) 15km; (b)) 13hr16m, (i) 1628, (c)4800m. J07/2/Q1
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(a) Aunne’s digital camera stores its images on a memory card.
The memory card has 128 vnits of storage space.

When 50 images were stored, there were 40 units of unused storage space on the memory card.

(i)
(ii)

Calculate the percentage of unused storage space on the memory eard. [1]

Calculate the average amount of storage space used by each image. [2]

(b) Shop A charged 60 cents for each photoeraph.
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 Shop A and paid with a $20 note.
Caleulate the change she received. [1]
(ii) Find how much cheaper it was to buy 24 photographs from Shop B than from Shop A, [2]
(iii) Find the smallest number of photographs for which it was cheaper to use Shop B. [2]

Answers: (a) (i) 31.25%, (i} 1.76; (b}(i) 5560, (if} $0.28, (iii} 16. J08/2/Q2

(a) During a 20 week period in 2007, a bank made a profit of/ $378 million.

®
(i)

(i)

Calculate the average profit it made each second. [2]
During the same 20 week period in 2008, the profit was $945 million.

For this 20 week period, calculate the percentage increase in the profit from 2007 to 2008.
2]

Find the ratio of $378 million to $945 million.
Give your answer in the form m : n, where m and » are the smallest possible infegers.  [2]

(b) Mary changed 480 euros into dollars.
The exchange rate was $1 =0.6 curos.
The bank tock, as commission, 2% of the amount that had been changed.

Calculate the smmber of dollars the bank took as commission. [2]

Answers: (a)i) $31.25, (i} 150%, {iii} 2:5; (b} 316. J09/2/Q2

(a) Sarah bought some soup, apples and mushrooms from her local shop.
The table shows some of the amounts and prices.

®

Items Price ($)
p cans of soup at 90 cents per can 6.30
1.5 kilograms of apples at $ ¢ per kilogram 4.35
r kilograms of mushrooms at $6.40 per kilogram 1.60
Find the values of p, g and r. 2]
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(®)

(©

(ii) Sarah gives the shopkeeper $20.00 to pay for all these items.

How much change does she receive? [1]
WﬁShiI‘[g Finance offer
Machine Pay a 20% deposit
and
$9 80 24 monthly payments of
$36 each

Lavin decides to buy this washing machine.

How much more would it cost Lavin if he paid for the washing machine nsing the
finance offer instead of paying the $980 mmediately? [2]

Asif deposits $650 into a bank paying simple interest.
He leaves the money there for 5 years.

At the end of the 5 years, the amount in the bank is $763.75.

Calculate the percentage rate of interest the bank paid per year [3]

Answers. (ali) p=7, g=290, r=025 (i) $7.75,. (b} 880; (c} 35%. J10/22/Q1

(a)

(b)

Ahmed’s internet provider offers two payment schemes.

Scheme A : $30 per month for unlimited use.

Scheme B : $0.05 perminute on weekdays and $0.03 per minute at the weekend.

) =1
Each month Ahmed uses the internet for a total of =y hours at the weekday rate and a total
of 12 hours at the weekend rats.

Find the costper month; in dollars, for Scheme B and decide which payment scheme is
cheaper.

Answer Scheme B costs 3 oriieoeeeeeeeeeeeeeeeenaaes
Scheme .......ccceeeeneiieneeneds eheaper [2]

Ahmed’s printer can use large or small black cartridges.
A large cartridge costs 348.50 and prints 1000 pages.

A small cartridge prints 650 pages.

2 small cartridges cost $65.

(i) Find the cost per page. in dollars, if Ahmed buys 2 small cartridges.

(i1) Is it cheaper per page for Ahmed to buy 2 small cartridges or a large cartridge?
Show your working. [1]
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(e)

Monitor Keyboard

Ahmed buys a new monitor, keyboard and computer.
He iz given a 15% discount off the total price.

The discounted price that Ahmed pays is $1134.75.
The price of the monitor before the discount was $375.

The price of the keyboard before the discount was $70.

Calculate the price of the coniputer before the discount.

Answer $.ooeiieeceneieeeee [3]
Answers: (a) 37.25 and A (b){i) 0.05 (ii} Large (c) 890 J11/21/Q1
()
Exchange Rate
$1=£045

Jean-Pierre bought a watch for $110.
Simon bought an identical watch for £46.62.

Find the difference, in dollars, between the amount Jean-Pierre paid and the amount Simon

paid.
ARSwer $oeeeeeeeeeeeeeeneen [2]

{¢) The time taken to build a brick wall is inversely proportional to the number of workers.
3 workers took 30 hours to build a wall.

Calculate the time it would have taken 5 workers to build dus wall.
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() 6.40 (c) 18 J11/21/Q3b

10

(a) Sunil needs to hire a digger from Monday to Thursday one week and on Monday and
Tuesday the following week.
The Hire company charges $48 each time the digger 1s hired plus $13 per day.
He has two options.

Option 1:  Hire the digger for four days, return it and then hire it again for two days.
Option 2:  Hire it continuously from the first Monday to the second Tuesday:

Which is the cheaper option and by how much?

Answer Option............ is cheaper by $ ... [2]

(b) Tina invests some money in an account that earns simple interest at 3% per year.
At the end of one year the investment is worth $2781.

How much money did she invest?

[2]

Answers: (a) % ib) 9or—9 J12/22/Q2

11

(w) (D) In 2000 the cost of a packet of nails was $4.20,
In 2001 the price had increased 1o $4,50.

Calculate the percentage increase in the cost of a packet of nails. [2]

(i) A new cereal packet contains 20% more than the old packet.
The new packer containg 264 grams of cerzal.

Calculate the mass of ¢ereal in one of the old packers. f3]

(iii) A builder bought a large naumber of ha gs of cement.
As a result he was given a discount of 74,
The discount was S910,

Caleulate how much the builder paid for the cement. [3]

(h) On 1 May 1998 William invested $900 for 4 years at 6% per annum simple interest.
(i) Calcuolate the interast he received on his investment: 2]

(i} He invested another $300 for 3 years at 6% per annum simple interest on 1 May 1999,
l!mn $900 for 2 years at 6% per annum simple interest on 1 May 2000,
and a final $900 for | year at 6% per annum simple interest on 1 May 2001,

William withdrew all of his money on 1 May 2002,
Calculate the total sum that he withdrew. [2]

Answers: (a)i) 7.14%, (i) 220 g, (iii) $12 090; (b)(i) $216, (i) $4140. N02/2/Q6
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12 (a) John opened a bank account.
He deposited $800 in his account.
The account pays simple interest at the rate of 5% per year.

Calculate the total amount in his account after 3 years.

(b) Two telephone companies have different ways of charging their customers.

(i) Michae] uses Company A which charges 6 cents for each unit or part unit of time.
A unit of time is 200 seconds.
He makes a call lasting 1 hour 22 minutes.
Calculate the cost of his call.

(i) Norman uses Company B which charges 5 cents for each of the first 400 units.
The charge for each additional unit is reduced by one quarter.
There is also a fixed charge of $27 for the use of the equipment:
He is charged for 629 units.

Calculate, correct to the nearest cent, the total sum that he has to pay.

(2]

[2]

(3]

Answers: (a) $920; (b){i) $1.50 or 150 cents, (i) $55.50. NO03/2/Q1

13 A company manufactures biscuits.

(a) One batch of biscuits contains 300 grams of dried fruit.
This consists of sultanas and currants, with masses in the ratio 2 : 3.

Find the mass of the sultanas.

(b) The mixture used to make ene batch of biscuits has a mass of 18 kg.
The mixture loses 12% of its mass when it is cooked to make the biscuits.
(i) Calculate the mass of one batch of biscuits.

(ii) Each biscuit has a mass of 12 grams.

One batch of biseuits is put into packets.

Eachpacket contains 16 biscuits.

Find how many packets can be filled, and the number of biscuits remaining.
(iii) The total mass of each packet, including packaging, is 201 grams.

Express the mass of the packaging as a percentage of the total mass of a packet.

(¢) [ A trader sells one packet of biscuits for 80 cents.
He makes a profit of 25% of his cost price.

Calculate the price he paid for a packet of biscuits.

(2]

(2]

[2]

[2]

(2]

Answers: {a)} 120 g; (b){i) 15.84 kg, (i) 82 packets, & biscuits, {iii) 4.48 %: {¢) 64 cents. N03/2/Q2
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Mr Smith bought three companies, Alpha, Beta and Gamma, for a total of $80 000 000.

The amounts he paid for these companies were in the ratio4 : 5: 7.

(a) Calculate how much he paid for each company. [2]

(b} When he sold the companies, he made a profit of 12% on the $80 000000 he paid for them.
Calculate the profit he made on the sale of the three compamnies. 1]

(¢) When he sold the companies, he made a profit of 25% on Alpha and a loss of 10% on Beta.

Calculate
{i) the profit he made on Alpha, 1]
(ii) the percentage profit that he made on Gamma. [3]

i en the previous owner, ones, sold the companies to mith for ,hemade a
1} When the previ Mr J 1d th pani Mr Smith for $30 000 000, he mad
profit of 60%.

Calculate the total amount Mr Jones had paid for the companies. [2]

Answers:(a) $20 000 000, $25 000 000, $35 000 000; (b} $3 600 000; (c)(i) 5 000 000, (i) 20.3%; NO04/2/Q3
{d) $50 000 000.

The cost of parking in a car park is 10 cents for each hour.

When he parked his car, John had only a large number of 10 cents coins and 20 cent coins to put into the
ticket machine.

The table shows how he can pay to park his car.

Parking time Ways of paying Number of ways
(hours) (amounts in cents) of paying to park
1 10 1
10 then 10
2 20 2
10 then 10 then 10
3 10 then 20 3
20 then 10

(a) Show that there are

(i) 5 ways to pay for 4 hours,
(ii) 8 ways to pay for 5 hours.

(b} The table below shows the number of ways John can pay when parking for various times.

Time (hours)

n| n+1

n+2

Number of ways

Z
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(i) Find the values of # and b. [3]

(ii) 'Write down an equation connecting x, y and z. [1]

Answers: (b)) a=13, b=21_[iijz=x+y NO05/2/Q5

16 (a) One day the rate of exchange between pounds (£) and United States dollars ($) was £1 = §1.65.

On the same day, the rate of exchange between pounds (£) and euros was £1 = 1.44 euros.

(i} Alan changed £500 into dollars.

Calculate how many dollars he received. [1]
(i) Brenda changed 900 euros into pounds.

Caleulate how many pounds she received. [1]
(i) Clare changed $792 into euros.

Calculate how many euros she received. 2]
(1) The cost of manufacturing a television was $15000.

(i) It was sold to a wholesaler at a profit of 8% of the cost.

Calculate the price the wholesaler paid for the television. 1]
(i) The wholesaler sold the television to a shop at a profit of 8% of the price he paid for it.

The shop then sold the television to John at a profit of 8% of the price it paid.

Calculate how much the television cost John. 2]

(iiif) Calculate the percentage inerease in the cost of the television from its manufacture till John
owns it. 2]

(¢) The shop sold a Home Entertainment system to Leslie for $46 480. The shop made a profit of 12%

on the price it paid for the system.

Calculate how mueh the shop paid for the system. 2]
Answer. (a)(i) 5825 {ii}  £625 (iliy 691.2 euros N06/2/Q5
()i} S16 200 (i) $18 89568 (i} 26.0% (cy 3541500
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17 {a) 100g of spaghetti contains 3.6 g of fibre.
Express

mass of fibre : mass of spaghetti

as the ratio of two integers in its simplest form.

(b) A tincontains 210 g of beans.
(i) 100g of beans contains 4.5 g of protein.
Calculate the mass of protein in the tin.
(ii) 100g of beans contains 0.3 g of fat.
{a) What percentage of the beans is fat?
(b} The recommended daily amount of fat is 70 g.

Calculate what percentage of the recommended daily amount 15 in the tin.

(iii) The mass of saltin 100 g of beans is 1.0 g, correct to 1 decimal place.
Calculate an upper bound for the mass of salt contained in the tin.
{¢) A tin of soup contains 166 calories.
This is 8.3% of the recommended daily number of calories.

Calculate the recommended daily number of ealories.

[1]

[1]

[1]

[3]

[2]

[2]

Answers: (a) 9:250 (b)(i} 945g (i)a) 03% (b} 09% (i) 22059 (c) 2000
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18 (a) Adaand Bill own a company.

In 2008 Ada invests $22 500 in the company and Bill invests $37500.

(1) E=xpress 22500:37500 intheform m:n, wherem andn are the smallest

possible integers.

(i) The profit made by the company in 2008 is shared in the ratio of the amounts invested:
Given that Ada’s share of the profit is $3 600, calculate the total profit made by the
company.

Answer $oieniceen v [1]

(ifi) Ada's investment in 2008 is 12%% more than the amount she invested 1102007,

Calculate the amount that Ada invested in 2007. Answer $vviieensceeieeteceenns [2]

(b)

LAWNMOWER /™
$2395 '

Plan A: Deposit $595 and
12 monthly payments of $171.04

PlanB: Deposit $395 and
24 monthly payments of $

(1) Rashid buys one of these lawnmowers for $2395.
Sayeed buys one of these lawnmowers using Flan A.

In total, how much more than Rashid will Sayeed pay?

(1) When one of these lawnmowers 1s bought using Plan B, the total cost is $3054.20.

Caleulate the monthly payment.

(iii) In asale, the price of the lawnmower is reduced from $2395 to $1595.

CAQate the percentage discount. Answer i T [ 2

Answers. (@api) 3:5 (ii) 9600 (iin) 20000 (b)) 25248 (i) 110.80 (i) 33.4 N11/21/Q6
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19 (a) A shopkeeper buys some plates from a manufacturer for $10 each.
(i) (a) The shopkeeper sells a plate for $12.

Calculate the percentage profit. B X T —— N | | |

(b) The shopkeeper buys 240 plates and sells 180 at $12 each.
The rest were sold to a café for a total of $540.

Calculate the percentage discount given to the café.

(ii) The manufacturer made a profit of 60% when he sold each plate for $10.

Calculate the cost of manufacturing each plate. Answer ($...coeoesiinnnccece. [2

(b) Another shopkeeper bought 100 pans at $5 each.
He sold 63 at $6 each 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. ARSWEF e [1]

(ii) Hence find the greatest possible number of pans that were sold.

ANSWEF e [2]

(¢) 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. Answer S [1]

(i) On the same day, the rate of exchange between South African rands (R) and pounds
was R10.44=£1.

Calculate the number of rands received in exchange for one dollar.

Answers: (a){i)(a) 20 (b) 25 (i) 6.25 (b){i) 63=6 + 4x = 500 (i} 93 (c)}(i) 435 (i) 7.20 N11/22/Q4

162



20

Carbohydrate 18g
Fat 201g
Fibre 0.6¢g
Sodium 1.38¢g

(i) What percentage of the 300 g tin of soup is carbohydrate?

Answer

(if) What fraction of the 300 g tin of soup is fibre?
Give your answer as a fraction in its lowest terms.  _dymyper

(iii) Of the carbohydrates, 15% are sugars.
How many grams of sugars are in one tin of soup?
Answer

(b) Ineed 2500¢g of soup.

How many 300 g tins of soup do I need to buy? Answer

(a) The table shows some of the nutritional information for a 300 g tin of soup.

eevreereseen %o [1]

- [

~g[1]

- [1]

(¢) During March there is a special promotion and the seup is on sale in tins containing 20% extra.

(i) These tins of soup each contamn 4.2 g of protein.

How much protein was contained in each original 300 g tin of soup?

Answer

(ii) The special promotion tins cost $0.80 .

The soup can also be bought in larger tins containing 500 g for $1.12.
Is it better value to buy the 500 g tin or the speeial promotion tin?

Show your working.

[2]

Answers:(a}{i} 6; (ii) % i) 2.7; (b} 9; {e}i} 3.5; (ii} The spacial promotion tin with for example

both 0222 eents per gram and 0224 cents per gram stated.
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21 (a) Tim invests $2500 in a bank paying simple interest at 2.3% per year.
What is the total amount of money in the bank at the end of 4 years?

Answer  $ o [ 2]
®)
TABLET FINANCE OFFER
Pay 15% of $750 as deposit and
$750 36 monthly payments of $25.

Chris buys the tablet using the finance offer.
How much more does he pay than if he had paid $750 for it?

(¢) Lavin buys some sweets, pens and paper at her local shop.
The shop is offering 20% discount on all items.
This is her receipt.

Ttems and prices Cost (3)
0.3 kg of sweets at $15.50 per kg w
6 pens at $x per pen 4.50
Paper z
Total before discount ¥
Total after discount 32.40

Find the missing values w, x,y and z. ARSWer W=

.[5]

8]
Il

Answers{a) 2720; (b) 262.50; [c) w =465, x= 0.75, y =40.50, z = 31.35 N15/21/Q1
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22 (a) In 2016, the price of a television is $1995.

(i) Afzal pays the $1995 with a deposit of $399 and 12 equal monthly payments.

Calculate Afzal’s monthly payment.

Answer § e [1]
13 - {?
(if) What percentage of $1995 is $3997 ARSWEF ot e % [1]
(iii) The price of the television in 2016 is 5% more than the price in 2015.
Calculate the price in 2015. ANSWEr B oot areen e [2]
(b) Afzal watched a programme that lasted 2 hours 53 minutes.
Tt ended at 01 15.
At what time did it start? ARSWEF it e i e [1]

(c) A company paid a quarter of a million dollars for an advertisement that lasted 38 seconds.

Calculate the cost, correct to the nearest hundred dollars, for each second of the advertisement.

(d) The programme showed an athlete running 100 metres, measured correct to the nearest metre.
The time the athlete took was 11.3 seconds, measured correct to the nearest 0.1 second.

Calculate the upper bound of the athlete’s average speed.

Answers: (a){i}) 133 (i) 20 (i)Y 1900 (b} 22 22 (c) 6600 (d) 8.93 N16/21/Q1
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23 (a) (i) Jasmine earns $12.50 for each hour she works.

She works for 38 hours each week.
She is given a pay increase of 6%.

Calculate the total amount Jasmine earns each week after the pay increase.

(i) Abdul eams $525 each week.
He moves to a new job where he eamns $462 each week.

Calculate the percentage reduction in his earnings in his new job.

ARSWEF ettt simst s % [2]
(iif) Maria is given a pay increase of 3%.
After the pay increase, she earns $2472 each month.
Calculate her monthly pay before the pay increase. Answer $ .iocceeeieee e e [2]

(b) The exchange rate between dollars ($) and pounds (£) is $1= £0.65 .
The exchange rate between euros (€) and pounds is €1 = £0.74 .

Dan changes €520 into pounds.

He spends £260 and then changes the rest into dollars.

Work out how many dollars he receives. ANSWEF $ oo [3]
Answers: (a)(i) 503.50 (i) 12 (iii) 2400 (b} 192 N17/21/Q1

166



Algebra Word Problems Paper 1

A stone is thrown vertically upwards from the ground so that its height above the ground after
tseconds is (20¢ — 5¢2) metres.

(a) (i) Show that the values of ¢ when the stone is 15 metres above the ground satisfy the

equation
P—4t+3=0.
[1]
(ii) Find the values of # when the stone is 15 metres abowve the ground.
Answer (@)(11) 1= oo and i [2]
(b) Find the value of t when the stone hits the ground.
Answer (DT civeeneecnieiesineenens [2]
Answer. {a)(ii) 1,3 by 4 J10/11/Q23
The diagram shows a rectangle with length (2x 4+ 3)}em  and width  (x — 1}em .
2x+3
x-1
(a) The area of the rectangle is 12 em?.
Form an equation in x and show that it reduces to 2x* 4+ x—15=0. [2]
(b) Solve 2x*+x—15=04« Answer x= . OF i [2]
{e¢) Find the perimeter of the rectangle. Answer R B N |
111/12/Q26

Answer. (b)) 25,-3 (c) 19

(a) A car travels 144 km in & hours.
Write down, in its simplest form, an expression in terms of A for its average speed in

metres per second.

(b) Solve the equation 3 2x-T=0-42-x).
ARSWEE () cecereeeeereceeeecceeeceeeeeeeeeeee e TS [2]
[ (2) I R 1/ |

Answers: (a) 40 + . (b) 9% N01/Q16
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A group of 15 adults and 12 children are going on a coach to a concert.
The tickets for the coach cost $a for each adult and $¢ for each child.
The total cost for the coach tickets 1s $324.

(a) Show that 5a+4c=108.

(1
(b) For a different group of 2 adults and 3 children the cost is $53.
Solve the simultaneous equations.
Sa+4c=108 ARSWwer A= ol
2a+3c= 53
€= crreereeeen et e e [4]
{c) Find the cost for a group of 4 adults and 5 children to travel on the coach
Answer (B e [1]
Answers: () 15a + 12c = 324 seen (b) a = 16, c= 7 {c) 99 N15/11/Q23
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Algebra Word Problems Paper 2

(a) Factorise completely 2012 -5, [2]
(b) Express as a single fraction in its simplest form
7 5
L2 2
2x 3x 21

(c) Tickets for a concert were priced at $5, $8 and $12.

The number of $5 tickets sold was twice the number of $8 tickets.
The number of $12 tickets sold was 80 more than the number of $8 tickets.

The number of $8 tickets sold was x.

(i) Find an expression, in terms of x, for the total sum of money received from the sale of the

tickets. [1]
(ii) Given that $9360 was received from the sale of the tickets, form an equation in x.
Solve this equation and hence find the total number of tickets that were sold. [3]
Answers: (a) 5(2t - 1)(2¢ + 1): (b) % - (€){§) 30x + 960, (i} 1200. J03/2/Q2

The distance between two houses, P and Q, is 200 km.
Joe travelled by car from P to Q at an average speed of xkm/h.

(a) Write down an expression, in terms of x, for the number of hours he took to travel
from P to Q. [1]

(b) He returned from Q to P at an average speed of (x + 5) km/h.
Write down an expression, in terms of x, for the number of hours he took to travel
from Q to P. [1]

(c) The total time he took to go from P to Q and to return from @ to P was 8 hours.

(i) Write down an equation in x and show that it simplifies to

x2-45x-125=0. (4]

(i) Solve the equation x?—45x—125=0, giving each answer correct to 2 decimal

places. [4]

(iii) Calculate, correct to the nearest minute, the time he took to travel from P to Q. [2]
J02/2/Q10
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Diagram [ Diagram 11

Diagram I shows a quadrilateral, ABCD, in which DA = AB = x centimetres and
BC = CD = y centimetres.

ABC =CDA =90°.

(a) Show that the area of this quadrilateral is xy square centimetres. [1]

(b) Five of these quadrilaterals are joined togetherto make the shape shown in Diagram IL
The total area of this shape is 80 cm®

(i) Show that the outside perimeter, P centimetres, of this shape is given by

32

P=10x+—. [2]
X
(ii) (a) Inthe case when P =38,showthat 5x?-19x+16=0. [2]
(b) Solve the equation 5x*- 19x + 16.= 0 , giving both answers correct to two decimal
places. [4]
(¢) Find the two possible values of y when P = 38. [1]
(iii) (a) Calculatethe value of P when x=y. [1]
(b) What is the special name given to the quadrilateral ABCD when x = y? [1]
Answers: (b){iij(b) x = 254 or 1.26, (¢} y = 6.30 or 12.7; {iii}(a) 48, {b) square. Jo3/2/Q10

Read these instructions.

A
B
C
D

Choose two different digits from 1, 2, 3,4, 5, 6,7, 8 and 5.

Write down the larger two-digit number which can be formed from the chosen digits.
Write down the smaller two-digit number which can be formed from the chosen digits.
Subtract the smaller number from the larger and note the result.

Example:

Choose 2 and 8.
Larger number is eighty-two (82).
Smaller number is twenty-eight (28).
Subtract: 82
-28
LS
Result = 54

onowr
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(a)

(h)

(c)
(d)

The digits 3 and 7 are chosen.

Follow the instructions to find the result. [1]
Choose three other different pairs of digits.

Follow the instructions to find the result in each case. [1]
What do you notice about all these results? [1]

The digits x and y, where x > y, are chosen.
Find expressions, in terms of x and y, for the value of

(i) the larger number, (1]
(ii) the result. [2]

Answers: [a) 36: [c) multiples of 9 or the digits add up to nine (or equivalent): [d){i} 10x + y; (i} 9 (x~y). J05/2/Q6

A route up a mountain is 20 km long.
John followed this route at an average speed of xkm/h.

(a)

()

{(c)

(d)
(e)

Write down an expression, in terms of x, for the number of hours he took to walk up the mountain.

(1]
He came down the mountain by a different route.
The length of this route was 25 km.
His average speed coming down the mountain was 2 km/h greater than his average speed going
up the mountain.
Write down an expression, in terms of x, for the number of hours he took to walk down. [1]
It took John 1% hours less to eome down than to go up.
Write down an equation in x,and show that it simplifies to

3x%+ 16x—80=0.

(3]
Solve the equation 3x” + 16x— 80 =0, giving both answers correct to 3 decimal places. [4]
Calculate, comrect to the nearest minute, the total time John took to go up and come down the
mountain. [3]

Answers: (8022 : (b} —22_: (d) 3.145 and —@.479: {¢) 11 h 13 (or 14) min. Jos/2/Q10
X X+2
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(d) On Monday, two girls, Jane and Susan, collected some seashells.
Jane collected x shells and Susan collected 22 more than Jane.

On Tuesday, Susan gave 60 of her shells to Jane.

The table shows the numbers of shells each girl had on the two days.

Jane Susan
Monday x x+22
Tuesday | x+60 ¥

(i) Write down an expression for y in terms of x. [1]
(ii) Gaiven that, on Tuesday, Jane had three times as many shells as Susan,
(a) write down and solve an equation in x, [2]
(b) find the total nuniber of shells the girls collected. [1]
(d){i) x — 38, (if}{a) x + 60 = 3(x— 38) giving x =87, (b} 196. J07/2/Q3d
12
A_x P
[ ] L]
S
x
[ 1] []
D x
In the diagram. ABCD is a rectangle.
AB=12cm and BC =8em.
AP = BO = CR = D§ = x centimetres.
(a) Find an expression, in terms of x, for
(1) the length of OC. [1]
(ii) the area of triangle CRQ. (1]

(b) Hence show that the area, in square centimetres. of the quadrilateral PORS is 232 — 20x + 96. [3]

{c)| When the area of quadrilateral PORS 1s 60 em?, form an equation 1n X and show that it simplifies to

2 —10x+18=0. [1]

(d) Solve the equation x> — 10x + 18 =0, giving each answer correct to 2 decimal places. [3]
(e) Ttis given that 2x> —20x+ 96 =2(x -5+ K.

(i) Find the value of K. [1]

(i) Hence write down the simallest possible area of the quadrlateral PORS and the value of x at

which it cecurs.
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Answers: {a)(i) 8—x, (dx(8-x); (d) 765and235; (e}(i) 46, (i) 46,x=5 J08/2/Q10

Ahmed throws a ball to John.

The ball travels 10 metres at an average speed of x metres per second.

{a) Write an expression, in terms of x, for the time taken, in seconds, for the ball to travel from
Ahmed to John. [1]

{b) John then throws the ball to Pierre.
The ball travels 15 metres.
The ball’s average speed is 0.5 metres per second greater than the ball’s average speed from
Ahmed to John.

Write an expression, in terms of x, for the time taken, in seconds, for the ball-to travel from
John to Pierre. [1]

{¢) The time taken between John catching the ball and then throwing it fo Pierre is 2 seconds.
The total time taken for the ball to travel from Ahmed to Pierre is 7 seconds.

Write down an equation in x, and show that it simplifies to
22— 9x—2=0. [3]
(d) Solve the equation 2x° —9x —2 =0, giving each answer correct to 2 decimal places. [4]
{¢) (i) Find the average speed, in metres per second, of the ball as it travels from John to Pierre. [1]

(i) How much longer does it take for the ball to travel from John to Pierre than from

Ahmed to John?
Give your answer in seconds. [2]
Answers: (a) %; (b} xli £ @) 471and-021;  (e)) 521, (i) 076. J10/22/Q8

y

Reetangular paving slabs measure x centimetres by y centimetres, where x << y.
Fourteen of these slabs form a path around each of two different rectangular gardens.
These two gardens are shaded in the designs below.

Design 1 Design 2
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(a) The outside perimeter of the path in Design 1 is 10.2 metres.
The total perimeter of the path in Design 2 is 13.6 metres.

Show that dx+5y=510 and Sx+ 2y=340. [2]1
{(b) Solve the simultaneous equations.
L ANSWEr X = (e e
4x + 5y =510
Sx + 2y = 340 LTI & |
(c) Find the difference between the areas of the two gardens.
Give your answer in square metres. 5
i} Answer m- [2]
Answers: (b) x =40, y=70 (c) 0.56 J11/21/Q4
10 (a)
B
y+9
y435
A
A is a point on the circle, centre' M, and AB is a tangent at A.
AM = y centimetres, AB = (y + 5) centimetres and MB = (y + 9) centimetres.
(i) Show that y*—8y—56=0.
[2]
(ii) Solve the equation }-‘2 —8y—56=0. giving each answer correct to 1 decimal place.
ARSWEr Y= i OF cvvvenninnnns [3]
(1i1)  Find the length of the longest side of triangle ABM.
Answer — s |
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()

0. R and § are points on a eirele, centre (.
OT is the tangent at Q@ and OT0 =x".

(i} (a) Show that ORSis % (90 —x). [1]

ARSWEr it enecnnene [2]

(b) Find an expression, in terms of x, for UQS .
(ii) Itis given that three times QRS is twice O0S.

(a) Show that 180+ 2x=270-3x. [2]

(b) Henee find 070. ANSWer  ..oooeeiiieeeeceeee e [

Answers. (a)ii) 12.5 or— 4.5 (iil) 21.5 (b)(i)(b) %{90 + ») (ii}b) 18° J11/21/Q8

11 (a) Factorise  9x2—647.

(b) The product of three numbers 4, x and (x+3) is 55.

Form an equation in x and solve 1t te find the possible values of x.

Answer x=..cveiuen

. . x—1 5 _ —
() () Giventhat ——-—=-5=1 show that x?-2x-23=0.

[2]
(i) Solve x2=2x—23=0.
Give your answers correct to one decimal place.

ARSWEr X = eeerieeees OF e[ 3]

Answers: [a) (3x— 8y)3x + By) b}y 25,-55 (c{iny 59, -39 J12/21/Q3
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12 (a) Inan athletics match Ben won the 100m race in 9.98 s and Calvin won the 200m race in

19.94s.

What is the difference in their average speeds?
Give your answer in metres per second, correct to two decimal places.

Answer e 1S [2]

(b) Two cars each complete a journey of 120km.
The first car 1s driven at an average speed of xkm/'h.
The second car is driven at an average speed 3 ki/h faster than the first car.
The first car takes 6 minutes longer to complete the journey.

(i) Write down an equation in x and show that it simplifies to x” +3x— 3600 =0. [3]

(ii) Solve the equation x?+3x—3600=0, giving each answer correct to

one decimal place. Answer X = .....ccieeens OF coveeeeceeeennnns | 3]

(iii) How many minutes does the first car take to travel the 120 km?

ANSWEF  ooidirsseisne s eneensnnnns. MiNULES [2]

Answer. {a) 0.01 (b){i} Correct equation shown {iiy 585 or—61.5 (iii) 123 J13/21/Q7

13 (a) Here is part of a number grid.
A square can be placed anywhere onthe grid outlining four munbers.

The numbers in opposite comers of the square are multiplied together and the difference
between the products is found.

9x14-8x15=126—-120
1314 15| 16| 17 | 18 =6

19 20

(i) The grid is continued downwards.

If 7 represents the number of the top left of the square, complete this square with
expressions for the other numbers.
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[1]

(ii) Use your answer to part {(a)(i) to prove that the difference between the products of
the opposite corners is always 6. [2]

(b) Here is part of a different munber grid.
A cross can be placed anywhere on the grid outlining five numbers.
The numbers in the cross are added together.

123|456 |7[89 |10

1111213 14| 15| 16| 17| 18| 19| 20

21 (22123 (24| 2526|2728 29| 30

31| 32(33]|34]35 36/

41| a2l

(i) Find and simplify an expression, in terms of n, for the sum of the numbers in the cross
below.

(ii) The sum of the numbers in the cross below is 330.

Complete the cross with the correct numbers.

2]

Answers: {a)(iy n+ 8, n+7 (i) ¥+ Tn+6—rF—7n =6 (b)(i) 5n+ 50 or 5(n + 10) (i) 56, 65,66, 67,76 J14/21/Q5
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13 Imran drives a distance of 180km on a business trip.
He drives the first 100km at an average speed of xkem/h
He drives at an average speed 3km/h slower than this for the remainder of the journey
(a} Find, in terms of x, an expression for the time talen in hours, for the first 100km.

Arswer e hours 1]

(k) Given that the journey takes a total of 2 hours 30 minotes, form an egquation in ¥ and [4]
show that it simplifies to = TTx 4200 =0.

{(c) Solve the equation x* —77x+ 200 = 0, giving each answer correct to 2 decimal places.

Answer Xx= e OF e [4]
{d} Which of the solutions in part (c) represents the speed for the first 100km of Tmran’s trip?
Give a reason for rejecting the other selution.
Answer ... km/h becanse oo [1]

(¢) Find the difference between the times taken for the first and second parts of the journey.
Give your answer in minntes, correct to the nearest minute.

Arswear e NGRS [2]

Answers. (@) 100/ (b) ¥ —77x+200=0 (c) 74.31 and 2.69 (d) 74.31since 2.69 would give a negative 114/21/Q11
speed value for second part (e} 11

14 . 8 sin 54° .
(a) (i) Evaluate hig Answer e e [1]
(i) Evaluate ¥4.73% = 1.65sin43°, T R
(b)
B
X

<€,
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In the triangle ABC, BC = 16cm and BAC = 60°.
AB=xcm and AC=2x+3cm.

(i) Form an equation in x and show that it simplifies to  3x* +9x —247 = 0. [4]

(ii) Solvetheequation 3x"+9x—247=0, giving your answers correct to 2 decimal places.
ANSWEF X = e OF e e [3]
(iii) Hence write down the lengths of AB and AC.

Answer  AB=.....eecemAC = lem [1]
(iv) Find the area of triangle ABC. ANSWEF oo ittt annis cm? [2]

Answers: (a)(i) 20.9 to 21.(0) (ii) 4.6(0) to 4.6 (iii) 7.70 and —10.70 {iv) 613 to 620y I15/21/Q7

. Ft
15 (a) Giventhat v=u+ o

express ¢ in terms of F, m, & and v. [2]
(b) An elastic string hangs from a nail N.

When a mass of m grams is attached to its lower end, the elastic is N_o——_
stretched so that its total length is x cm, as shown in the diagram.

The table below shows the results of twoexperiments.

Length (x cm) 43 49

- — = —— — — — P — — — — — ]

Mass (m grams) 50 20

It is known thatx and m are connected by the equation x=c + dm,
where ¢ andd are constants.

(i), Use this information to write down two equations in ¢ and d. [1]
(ii) Solve your equations to find the value of ¢ and the value of 4. [3]
(iii} * Find the mass at the end of the string when its length is 40cm. [2]

(iv) 'What does the value of ¢ represent? [1]

Answers: (a) = M  (b){ii) ¢ = 33, d = 0.2, (iii) 35. No01/2/Q4
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16

(a) Express as a single fraction in its simplest form

200 200
x4 2]

(b} When driven in town, a car runs x kilometres on each litre of petrol.

(i) Find, in terms of x, the number of litres of petrol used when the car is driven 200 km in town. [1]

(ii) When driven out of town, the car runs (x + 4) kilometres on each litre of petrol.
It uses 5 litres less petrol to go 200 km out of town than to go 200km in town.

Use this information to write down an equation involving x, and show that it simplifies to
x2+4x-160=0. (3]
(¢) Solve the equation x®+ 4x— 160 =0, giving both answers correct to two decimal places. 4]

(d} Calculate the total volume of petrol used when the car is driven 40 km in town and then

120 km out of town. 2]
Answers: () x{im 7 O 2 () 10.81 and ~14.81cm; () 1.8 ftres. No1/2/Q7

17

A trader bought some paraffin for $500.
He paid $x for each litre of paraffin.

(4) Find, in terms of x, an expression for the mumber of litres he bought. [1]

(b) Due to a leak, he lost 3 litres of paraffin,
He sold the remainder of the paraffin for $1 per litre more than he paid for it,

Write down an expression, in terms of x, for the sum of maney he recejved. [21

{c} He made a profit of $200

(i) Write down an equation in x to represent this information, and show that it reduces to

3x?+ 23 - 500=0. [31

(ii} Solve the equation  3r®+ 23y — 500 =0, giving both answers correct fo one decimal
place, 4]

() Find, correct to the nearest whole number, how many litres of paraffin he sold. 2]
N02/2/Q7

Ardwers: a) 202 (b) [@—3 x +1);: (e)(ii) 9.6 and -17.3; (d) 49 litres.
x X J
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18 A polar explorer is planning an expedition.
He investigates three possible routes.

(a) If he travels on route A, which is 800 km long, he expects to cover x km per day.

Route B, which is the same distance as route A, has more difficult ice conditions and he would
only expect to cover (x — 5) km per day.

Route C, which 1s 100 km longer than route A, has easier conditions and he would expect to
cover (x + 5) km per day.

Write down an expression, in terms of x, for the number of days that he expects to take on
(i) rToute A,
(ii) route B,

(iii) route C. [2]
(b) He estimates that route C will take 20 days less than route B.

Form an equation in x, and show that it reduces to x?+ 5x— 450 =0. 4]
(¢) Solve the equation x*+ 5x—450=0, giving both answers correct to 1 decimal place.  [4]

(d) Calculate the number of days that he expects to take on route A. [2]

£oa

Answers: (a)() 222, oy E"%”E (i) iﬂs: (c) 18.0 and =22.9: (d) 42.4. N03/2/Q8
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The diagram shows the design of a company symbol.

It consists of three circles.

The smallest circle has centre € and radius 2x centimetres.

The largest circle has centre € and radius 2y centimetres.

The third circle touches both the other two circles as shown.

The three regions formed are coloured red, yellow and green as shown.

(a) Explain fully why the radius of the third circle is (x + 3) centimetres. [2]
(b) Write down, in terms of T, x and y; expressions for the area of the region that is coloursd
(i) yellow, [1]
(ii) green. [1]

(¢} The area of the green region is twice the area of the yellow region.
Use this information fo write down an equation involving x and y, and show that it simplifies to

¥ —6xp+5c2=0. [3]

(d) (i) Factorise 3* — 6xp + 5x2. [1]
(i) Solve the equation 3 — 6xy+ 537 =0, expressing y in terms of x. [2]

(e) Calculatethe fraction of the design that 1s coloured yellow. [2]

Answears(b){i} = (x + ¥ - 7 (2, (i) =@ - 2x + ¥ [d)i) (v - x)y - Bx), (i} ¥y = x, y = 5x NO04/2/Q8
(&) ;_Sara.az.
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20

A road tanker holds 24 tonnes of oil.

(a)

(d)
(e)

In cold weather it can pump out x tonnes of oil per minute.

Write down an expression, in terms of x, for the number of minutes it takes to empty the tanker

in cold weather. [1]
In hot weather it can pump out (x + 0.5) tonnes of oil per minute.

Write down an expression, in terms of x, for the number of minutes it takes to empty the tanker

in hot weather. [1]
It takes 2 minutes longer to empty the tanker in cold weather than in hot weather.

Write down an equation in x, and show that it simplifies to
2x? +x—12=0. [3]

Solve the equation 2x2+x—12 =0, giving the solutions correct to' 3 decimal places. [4]

Find the time taken, in minutes and seconds, correct to the nearest second, to empty the tanker
in cold weather. [2]

Answers: (a) 24/x: (b) 24/{x + 0.5} (d) 2.212 and -2.712: (e) 10 mifutes 51 seconds.  N05/2/Q6

21

{(a) Solve the equation 7a?+ 12a—11=0, givingyour answers correct to two decimal places. [4]

(1) Aunn drove for 4 hours at an average speed of x lm/h and then for 6 hours at an average speed

of y kmv/h.
She drove a total distance of 816km.

(i} Write down an equation in terms of x and y. and show that it simplifies to
2x + 3y=408. [1]

(ii) Ken drove for 3 hours at an average speed of x lan/h and then for 5 hours at an average speed

of y lam/h.

He drove a total distance of 654km.

Write down an equation, in terms of x and y, to represent this information. [1]
(iii) Solve these two equations to find the value of x and the value of y. [3]
Answer. [a) 066and—238 (b)ii) 3x+5y=6584 {ili) ¥x=78 y=284 N06/2/Q6
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A light aircraft flew from Maseru to Nata and returned to Maseru.
{a) The distance from Maseru to Nata 1s 1080 km.
(i) On the outward flight, the average speed of the aircraft was x kilometres per hour.

Write down an expression, in terms of x, for the time taken in hours. [1]

(i) On the return flight, the average speed was 30km/h greater than the average speed on the
outward flight.

Write down an expression, in terms of x, for the time taken, in hours, on the return flight. [1]

(b) The time taken on the return flight was half an hour less than the time taken on the outward flight.

Form an equation in x and show that it reduces to x2 + 30x— 64800 = 0. [3]
(c¢) Solve the equation 12 + 30x — 64800 = 0. [4]

{(d) Calculate
(i) the time taken, in hours, on the outward flight, [1]

(ii) the average speed for the whole flight from Maseru to Nata and back to Maseru. [2]

Answers: {a){i) @, {ii) %, {b) The given equation comectly obtained, < (c) 240and NO08/2/Q7

- 270, (d)fiy) 45, {iiy 254.

23

A gardener uses No-Freed to kill weeds in his lawn.
{a) He mixes 15ml of No-Weed with 5 litres of water.

Calculate the ratio of No-Weed to water in the mixture.
Express the ratio in the form m : n, where m and » are the smallest possible whole numbers. [1]

() The gardener’s lawn is a rectangle of length 27 metres and width 25 metres.

(i) 15 ml of No-Weed are required to kill weeds in 10m? of lawn.
No-Weed is sold in. 500ml bottles.

{a) . How many bottles does the gardener need to buy? [3]

{b) How many millilitres are not used? [1]

(ii) Thelawn is to be made larger.
The length is increased by 3x metres and the width by x metres.
The area of the larger lawn is twice that of the original lawn.

(2) Form an equation in x and show that it reduces to x +34x—225=0. [2]

(b) Solve the equation x? + 34x— 225 =0, giving each answer correct to 2 decimal places.
[4]
(¢} Hence find the length of the larger lawn. [1]

Answers. {a) 3:1000 (b){i){a) 3 (b) 4875 {ii){b) 5.67, —39.67 (c) 44.0 N10/21/Q11
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4 D P by

ABCD and PORS are rectangles.
Each rectangle has an area of 13 cm?’.
AD = x centimetres and PS= (x + 5) centimetres.

(a) Find, in terms of x, an expression for

(@ 4B, [1]
(i) PQ. [1]
(b) Given that AB is 3 em greater than PQ, form an equation in x and show that it simplifies to
3x2 +15x— 65=0. [3]
(©) Solve the equation 3x% + 15x — 65 =0, giving each answer correct to 2 decimal places. [4]
(0) (@) Show that the perimeter of ABCD is 14.9¢my correct to 3 significant figures. [1]
(ii) Find the difference between the perimeters of the two rectangles. [2]
Answers. {a)(i) % (ii) x1f’5 (c) 278and—7.78 (d)(ii) 4cm. N10/22/Q7
25
x
A picce of wire, 28 em in length, is cut into two parts.
One part is used to make a rectangle and the other a square.
Thelength of the rectangle is three times its width.
The width of the rectangle is x centimetres.
(a) (i) Write down an expression, in terms of x, for the length of the rectangle.
Answer  .ievceeeeseneeecem [ 1

(ii) Find, and simplify, an expression, in terms of x, for the length of a side of the square.

Answer e €M [ 2
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(b) Itis given that the area of the rectangle is equal to the area of the square.
(i) Form an equation in x and show that it reduces to x> —28x+49=0. [2]
21

(ii) Solve the equation x%—28x+49 =0, giving each solution correct to 3 significant

figures. D 12 L Y & Sl I |

(iii) Which solution represents the width of the rectangle?
Give a reason for your answer.

Answer The width of the rectangle is ..............em because ... ...
(iv) Calculate the area of the square. ANSWer  iveeiessseieessesseneneni? [1]
Answers: (a){i) 3x (i) 7—2x (b){ii} 1.88 and 26.1iii} 1.88 (iv) 10.5 N11/22/Q10

26 London is 320km from York.
A train travels from York to London at an average speed of x kilometres per hour.

(a) Write down an expression, in terms of x, for the time taken, in hours, for this train to travel

from York to London.
1 1 C— I

(b) A car travels from York to London.
The average speed of the car is 80km/h slower than the average speed of the train.

Write down an expression, il terms of x, for the time taken, in hours, for the car to travel

from York to London.
() The cartook 2% hours longer than the train.
Form an equation in x and show that it simplifies to x* —80x—10240=0. [3]

21
(d) Solve this equation, giving each solution correct to 1 decimal place.
Answer X=..oooees OF . [4]

(¢) Hence find the time taken by the train to travel from York to London.
Give your answer in hours and minutes, correet to the nearest minute.

Answer ........ hours ........ minutes [2]
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N12/21/Q10
Answer. (a) % (b) % (d} 1428 -GB8 (e} 2h 9 mins /21/Q

27 (a) Solve

o dx Answer X = .o [ 1
(l) 3 =1 E] [ ]
(i) 4y—-32y+1)=5. ANSWer ¥ = ceeeeeeeeeerrennnsenennnnens [2]

e 15wt —30w Answer e [3]
Simplify ————.

®) Smmphly = 72
(©

The diagram shows the plan of a patio made from rectangular paving slabs.
The width of each paving slab is pem.
The length of each paving slab is 20em longer than its width.

(i) Find an expression, in terms of p, for the area, in cm?, of one paving slab.

ARSWEF  coeeeeeeeeecseeeersesenemeew € [1]

(ii) Given that the area of the patio is 12.25m?, show that p satisfies the equation

P +20p—3500=0. [2]
(if) . (a) Selve by factorisation p” +20p—3500=0. 4,0 P= coreeerrnerenes OF evevneeenenes [2]
(b) Hence state the length of each paving slab.

Answers: (a){i) 0.75 (i} —4 (b} 3“'2 (cHi} p{p+20) (i) The given equation correctly derived.  N14/21/Q7
W+

iij{a) p=50 g= -70 (b) 70
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@)

D C
15

ABCD is a trapezium with AB parallel to DC.
DC=15cmand AB=xcm.

The perpendicular distance between 4B and DC 1s 3 cm less than the length of AB.

The area of ABCD is 75em’.
(i) Showthat x?+12x—195=0. 2]
(iiy Find AB, giving your answer correct to 1 decimal place.
ANSWEr e CL [ 3]
(iiiy 4D is 0.8cm longer than BC.
Given that the perimeter of the trapezium is 38.0cm, calenlate AD.
Answer e €M [ 2]
() Another trapezium, LMNQ, has LM parallel to ON.
The reflex angle LMN = 252°. o N

(i) Calculate MNO.

Answer v e [2]

L M

(ii) The ratios of the angles inside the trapezium are LON : LMN =1:2 and OLM : MNO =1:k.

Find & giving your answer as a fraction in its simplest form.

Answers: {a){i) x> + 12x — 195 = 0 correctly derived: (i) 9.2: (iii) 7.3: (b){i) 72" (ii) % N15/21/Q10
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23 On Monday, Abdul sold 140 boxes of matches at 30 cents per box.

(a) Calculate the income, in dollars, Abdul received on Monday.
Answer § . e [1]
(b) On Tuesday, the price per box decreased by 10% and the number of boxes sold increased by 30%.

Calculate the percentage change in the income.

{c¢) On Wednesday, the price of a box was y cents less than it was on Monday.
Abdul sold 4y more boxes on Wednesday than he did on Monday.

(i) Wnte down an expression, in terms of y, for the income received on Wednesday.
Give your answer in dollars.

(ii) Given that this income is equal to $40, write down an equation in y and show that it
simplifies to

2
+ 5y—50=0.
¥y i [2]

(iii) Solve the equation y*+ 5y —50 = 0.

Answers: (a) 42 (b) 17 (i) w {ii) 2 + 5y— 50 = 0 comectly derived (iij—10or5 N16/21/Q9
{iv) 160

30 (a) A pump takes 12 minutes to add 3000 litres of water to a pond.

How long will it take the same pump to add 1750 litres of water to a pond?

ANSWEF e minutes [2]

(b) A'tank holds 2500 litres of oil.
A small pump can add oil to the tank at a rate of x litres per minute.
A large pump can add oil to the tank at a rate of (x + 20) litres per minute.

(i) Write down an expression, in terms of x; for the number of minutes the small

pump takes to fill the empty tank. ANSWEY e [1]

(ii) It takes 15 minutes longer to fill the empty tank using the small pump than it
does with the large pump.

Form an equation in x and show that it simplifies to 3x® + 60x — 10 000 = 0. [3]
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(iii) Solve the equation 3x2 + 60x — 10 000 = 0.
Give each answer correct to 2 decimal places.

ANSWEF X = .. (3} [3]
(iv) Find the length of time the large pump takes to fill the empty tank.
Give your answer in minutes and seconds, correct to the nearest second.
Answer .............. MINUEES ..o veennn seconds [3]
2500 N17/21/Q9

Answers: (@) 7 (b}{i) —— (i) 3+ 60x— 10000 =0 cormectly derved (iii) 4859 and —65.59;
X

(iv} 36 minutes 27 seconds

190






Lines and Angles Paper 1

In the diagram, FAF is a straight line and
AB is parallel to CD.

AB bisects FAC and CAR = 58°.

Find the value of

(a) x, Answer (@) X = e

M y (B) ¥ = e
Answers: (a) 64°; (b) 58°. Joa/1/aQ5
In the diagram, the lines BA, I}C and = A
EF are parallel.
ABC = 140° and BCF = 115°.
D ==
Find
(a) DCB,
(b) DCF,
F = F
(¢) EFC. )
Answer (YDCB = [1]
BYDCF = oo [1]
(@ EEC = oo [1]
Answer. {4) 140° (b)105° (c) 75° Jo7/1/Q17
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135°
] 650 h
E ' D c
In the diagram, AR is parallel to EC.
D is the point on EC such that ED = E4.
ABC=135° and ADE = 65°.
Find
(a) AED, Answer (@) AED = ......ooovevereeeennnnn. [1]
(b) DAB, Answer (B)DAB = .o [1]
(¢) BCD, Answer  (€) BCD = cuvveeveesrveneenennns [1]
Answer (d) reflex ABC = .............. [1]

(d) reflex ABC.

Answer. {a) 50° (b) 65° () 45° . (d) 225° J10/11/Q18

In the diagram, ACD and ECD are triangles with CD = DE.

AD and EC intersect at F.
B is the point on AC such that BF is parallel to CD.

BAF =26°, BEC = 38° and CED = 110°.
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Find

(a) FCD, Answer FCD= ... [1]
() EDC, Answer EDC= ...vnveevenennn [1]
(c) ABF, Answer ABF = [1]

(d) BCF. Answer BCF =...ooeeeende [1]

Answers: {a}) 38 (b) 104 (c) 122 (d) &4 J11/11/Q17

4 D

B 382

B F i

In the diagram 4B = AC and AD is parallel to BC.
Aline from D intersects AC at E and BC at F.
ADE =38° and BAC = 66°.

Find
(a) DFC, Answer  DFC = oeeeeeeeeeeeceesessienennnnn [1]
(b) ABC, Answer  ABC = e eeesvesssesssnnnnns [1]

(¢) AED. Answer  AED = eeeeeeeereeersevensenseenninns [1]

Answers: (a) 38° (b) 57° (c) 85 J14/11/Q16

A r
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In the diagram AB is parallel to DC.

AC and BD intersect at E.
Triangle ADE is right-angled and isosceles with AD = DF.
ABD = 25°.
Find x. ARSWer X = e [2]
Answer. 20 J17/11/Q3
D E
) ] <
114°
C
In the diagram 4B is parallel to DE.
ABC = 114° and CDE = 143",
Find BCD. Answer BCD = oo [2]
Answer. 77° J17/11/Q7
In the diagram, BCD is a straight line.
AD =AC, DAC =34° and ABC =42°.
Find
(a) ADC,
(b)" BAC,
(c)-the reflex angle ABC. D
Answer (@) ADC = oo [1]
(B)BAC= oo [1]
(c) reflex ABC = ..o [1]
Answers: (a) 737 (b) 31°; (c) 318" N05/1/Q8
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ABC and EFGH are parallel lines.
The line DI intersects AC at B and EH at F.
FIG=68° and FG=GIL.

Find
@) BEG. Answer (@)Y BFG = neeeerveee e [1]
(i) FGIL (@) FGI = oo [1]
(iii) DBA. (i) DBA = oo [1]
(b) \1 6
P 7 (8]
5 5
S > R
10
PORS is a trapezium.
PS=0OR=5cm. PO=16cm and SR = 10cm.
Find the area of the trapezium. Answer (B) o, em? [2]
Answers: [api) 1129, (i} 44°, (iiiy &8°, {b) 52 em®. N08/1/Q20

10
The diagram shows three parallel lines.

(a) " Find x. Answer (@) X = .ceveeeeeeeeeeeereennenn [1]

(b) Find y. Answer (D) V= o [ 1] >
(¢) Findz. Answer (€) 2= v [ 1]

Answers: (a) 40 (b} 74 (c) 246 N10/11/Q11
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Lines and Angles paper 2:

(a) In the diagram, ABCD is a parallelogram.
ADE and BFE are straight lines.

AF=RBF.

ABF = 54° and CBF = 57°.

Find the value of

(i) t, [1]
(ii) [1]
(iii) x, 1]
(iv) » (11
Answers: (a) 69" 57° 72°, 15";
(a) Show that each interior angle of a regular octagon 1s 135°. [2]
(b)
B
Al !
In the diagram. AB, BC, CD and DE are four adjacent sides of a regular octagon.
FA=FB=FC=FE.
CF meets BE at (.
(i) Calculate
(a) x. 1]
(). y. [1]
(e) z (1]
(d) (1]
(ii) Write down the special name given to the quadrlateral BCEF. [1]
(ii1) Given that FC = 10cm, calculate CE. [2]
(iv) (a) Show that ACGE is simmlar to AFGE. [1]
- the area of ACGE
b Find .
(b)  Find O ren of AFGB [1]
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Answers: (D) (i) (@) 224, (b} 45, (c) 45, (d) 674; (i) trapezium;
{iv) (b) 2.

(iii) 14.1;

Jog/2/Q4a

(®) B
A 240 BBU C

239

In the diagram, the lines ABC and DEF are parallel.
AE meets DB at G. .
BAE =24°, CBE = 66° and BDE =39°,

Calculate
@ FEB, [1]
(i) BEA, [1]
(iii) AGD. [1]
(b)(i) 114°, (i) 42°, (iii) 63" 109/2/Q4b
4 B
203 707
E
D c
The parallelogram 4BCD forms part of the pentagon ABCDE.
ABC=170° and BAE = 120°.
(a) Find
® BCD, [1]
(ii) EAD. [1]
(b) EDC'is twice AED.
Find
@) 4ED, [3]
(i) EDA. [1]
Answers. (a) (i) 110°, (i) 107 (b)) 80°, (i) 90" 110/22/Q2
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(b)

F G
FAECG and ADB are straight lines. DE is parallel to BC.
(i) FAD =p°and AED = ¢°.
Find an expression in terms of p and/or g for
(a) BCG, AHSWEF oot | 1]
(b) DBC. Answer i [1]
(i) AE=T7cm, EC=3cm, DE=56emand DB=21em.
(a) Find BC. ARSWEF e, €L [ 1]
(b) Find 4D. ABSWEF  oereeeeeeeecveeerereseseeerenennne. €M [1]
(bi(iMa)y 180 —g (b) p— g (ii}(a) Bcm (b} 4Scm J13/21/Q2b
(a)
L N M N
-
VA
124°
>
P 0 R
In‘the diagram, LMN is parallel to POR.
Angle POM = 124° and MQ = MR.
Find
o = [1]
) [1]
Answers: (a)i) 56°, (i) 68, (b){i} See above (i) 100 m. N07/2/Q3a

200



(a) AB and CD are parallel.

EGHF is a straight line.
GK bisects AGH and
HK bisects CHG. A G /40°

EGR = 40°. >

(i) Find KGH. Answer ..ot [1]

(if) Find GHK. ANSWEF  wiieeeeeeeceveenereeenenes 1]

(iii) The bisectors of HGB and DHG intersect at.L.

F

State the name of the special quadrilateral HKGL and give your reasons.

D AISE ..neee e e et et ee et e e et e e eeeemeeeeeeeeeeaeeeeeeaneeneanenaemnmeeaeeenennane e eeneennaneneenneeeneneneenn

-[3]

Anpswer. (a){i) 20° (i) 70" (ifi) Rectangle (b)) 1.8 N12/21/Q4
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A

In the diagram, ABCD i1s a parallelogram. .
P and @ are points on AB and BC respectively, such that PB = BQ and DPQ = 90°,
BPQ=2a".

(a) Find an expression, in terms of a, for each of the following angles.
Give each answer in its simplest form.

® PBQ ANSWEE St eeeseeer e [1]

@ 4PD s oo ]

(i) DAP ATSWET eeeeereess e esses s [1]

@) 4DP ANSWEE oo 1]
(b) AB=8cmand AD=4.7cm.

@ Find PB. ANSWEE  eoooeeeeeeeeeereeeeeeenesmere em [1]

Answers: (a)i) 120 — 2a (ii) 90 —a (iii) 2a (iv) 80— a (b)(i} 3.2 (i) 30.4 N16/21/Q3
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Angle properties of polygons Paper 1

AB and BC are adjacent sides of a regular polygon. D
ABC =140°.
B
(a) Calculate the number of sides of the polygon.
(b) CB and BD are adjacent sides of a congruent regular polygon. “
Calculate ABD.
Answer (@) o 2]
B)ABD = 1]
Answer. (a) 9 (by 80° J06/1/Q12
In the quadrilateral ABCD, A=x°, B=2°, €=3x° and D =4x%
(a) Find x. Answer (@) X = . [1]
(b) Explain why AB is parallel to DC. 27 S [1]
Jo7/1/Q7

Answer: (a) 36
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(a) Show that the interior angle of a regular decagon is 144°. [1]

(b) AB and BC are two sides of a regular decagon.
AB and BD are two sides of a regular hexagon.

Work out the value of x.

C
A B e
D
Answer x= v [ 2]
Answers: (b) 96 J11/11/Q12
Each interior angle of a regular polygen is 150°.
Calculate the number of sides of the polygon.
N02/1/Q4
C The diagram shows part of a regular
D polygon with n sides.
B Each interior angle of this polygon is
E  156°.
\. Find
4
{a) the value of n,
!
f -
' (b) ACD,
() ADC.
Answers: (a) 15: (b) 144°: (c) 24°. NO03/Q9
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(a) The interior angle of a regular polygon is 160 °.

How many sides does it have? . T A Ve s S V.1
(b) ABCDE...... is part of a regular polygon which has interior angles of 160° .
CDLM is a square.
C D
xﬂ
BD E
}I
A M L
Find Answer (B) @ X = oo [1]
(i) the value of x,
(ii] the value of ¥. (ll) V= s [l]
Answers: {a) 18: (b)(i) x = 70, (i) y = 105. N04/1/Q20
(a) Three of the angles of a quadrilateral are each 95°.
Find the fourth angle. ARSWEF (Q) coeeeeeeceneeseccieeeeesccenveeeeeeenens L]
(b) Each interior angle of a regular polygon is 165°.
How many sides has the polygon?
y polye 0 N )
Answers: (a) 75 (b) 24. N05/1/Q10
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The 7 sided polygon in the diagram has 6 angles of x° and one of y°.

(a) Draw the line of symmetry on the diagram. [1]
(]_)) Ifj" =126, calculate the value of x. Answer (b) e S RPN [2]
Answer. (b) 1297, N06/1/Q13

In the diagram. ABCD is part of a regular polygon.
Each interior angle is 165°.

(a) How many sides does this polygon have? (@) v Answer[2]
(b} ABPQ is part of another regular polygon.

This polygon has 12 sides.

Calculate x. (B) X = s [2]

Answer: {a) 24 (b) 45 NO07/1/Q18
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10 A regular polygon has interior angles of 160°.

(a) Caleulate the mumber of sides of the polygon. ANSWEF  oeeeeeeeeeeeeeeeeeeeees. [2]
(b}
B , C
160°
A D

The diagram shows three sides, AB, BC and CD, of this polygon.

(i) Calculate BAC.

ARSWwer oot [ 1]
(i) Calculate ACD. ARSWEF (oo [1]
Answers: (a) 18 (b} (i) 10 (i) 150 N11/11/Q19
11 Each interior angle of a regular polyoon is p times each exterior angle.
Find an expression, in terms of p, for
(a) an exterior angle, ARsWwer e [1]
(b) the number of sides of the polygon. ARSWEF e ceeeeeeeeeeeeeeceeeseennns [1]
Answer. (a) % (h) 2p+2 N11/12/Q9
12

The diagram shows a hexagon.

Find x.

PEF X =i e ceetieeeeeeeeeresantieeee [ 3]

Apswer. 76 N13/11/Q18
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13 (a)

D

In the diagram the lines ABC and DEF are parallel.
AB = AE and AED = 58°.

(i) Complete the statement below.

FAB = 58 BECAUSE oo e et ee e

- [1]
(i) Calculate EBC. Answer  EBC = .o [2]
(b) A pentagon has interior angles of 80° 95° and 125°.
Each of the remaining angles is.equal to x°.
Calculate the value of x. ARSWEF X = e seenees | 2]
Answers: (a){i) .alternate angles<., (ii) 119°: (b) 120. N14/11/Q21
14 Each interior angle of a regular polygon is 171°.
Find the number of sides of the polygon. ANSWEF et steseeeee e rerermeas [2]
Answer. 40 N16/11/Q7
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Angle Properties of Polygons Paper 2:

(a) Show that the interior angle of a regular hexagon is 120°. [2]

(b) In the diagram, ABCDEF
is a regular hexagon.
ABP(Q and FARS are two
squares.

(i) Calculate

(a) reflex PEC, [1]

(b) obtuse PAS, [2]

(c) acute RBA. [2]

(ii) 'What is the special name given to triangle AQR? [1]
J02/2/Q4

(@)

In the diagram, the 9-sided polygon has
6 angles of x* and 3 angles of y*.

(i) For this polygon, state

(a) the number of lines of symmetry, [1]
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(b) the order of rotational symmetry.

[1]

(ii) (a) Show that the sum of the interior angles of a 9-sided polygon is 1260°. [1]
(b) Find an expression for y in terms of x. [2]
(c) Given also that y = 12 +x, find x. 2]
Answers: {aid{a) 3, (iMb) 3, (i) y=420-2x,  {ii)ic) 136 Jo9/2/Q4
(a) The interior angle of a regular polygon is 165°.
How many sides has the polygon? Answer R )
Answer. (a) 24 J13/21/Q2
(b)
Work out the size of the largest angle in the pentagon.
ARSWEF oo e e [3]
(©
65° 131¢
The angles in the quadrilateral are given correct to the nearest degree.
Fl]ld 'the lower bo]_md for the Value ny ARSWEF e [2]
Answers: {a}i) 38° (i) 39°, angles in same segment are equal (i} 112° (iv) 106~ {b} 156° (c} 105.5° N17/21/Q6
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Angle Properties of Circles Paper 1

The points A, P, @, B and § lie on a circle. R
AP is produced to R. N 0
RP(Q =69°, PBA =24° and 0SB =21°.

69°

(a) Find OPB, giving your reasons.

(b) Given that M is the midpoint of AB, find PMA.
Give all your reasons.

Answer (a) QPAB = eveeeeeee.. DECAUSE oo
1]
()] PMA = oo  BECAUSE oo oo eeeeeee oo eeeeeeseee et bee s seeeeeseeee e seeeeesmeenene
..[3]
J02/1/Q18
G
The points A, B, C, D and E lie on the circle with diameter AC.
EB and AC meet al F.
GA'is a tangent to the circle at A.
CDE =128° and BFC = 65°.
Calculate
(@) GAE, Answer (@) GAE = oo [2]
(b) AEB. (B) AEB = oo [1]
Answers: (a) 38°; (b) 63°. Jo3/1/Q14
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In the diagram, the points A, B, C and D lie on circle 1.
The points A, E, C and F lie on circle I1.
AEB and ADF are straight lines.

EBC =73° and AEC = 146°.

(a} Calculate

) ADC,
(ii) CFA.

(b} Explain why the centre of circle I lies on circle II.

AASWEE (AI) oo er e e rane s [1]
(1) vorerirersrmsrrr e an s e s [1]
Answers: (a)(i) 107°, (i) 34° . 104/1/Q22
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A, B and § are points on a circle, centre 0.
TA and TR are tangents.

ATB =52°.
Calculate
(a) AOB,
(b) OBA,
(c) ASB.

Answer (@) AOB = oo deeoeo e [1]

(B) OBA = . oo [1]

.2 TSRO § §

Answers: (a) 128°; (b) 26°; (c) 64°. Jos/1/Q14

A, B, C and D are points on a circle with BD as diameter.
TD 1s atangent at D and TDA = 36°.

Find Answer (@ ADB=._ oo [1]

(a) ADB,

b) ABD, WABD= & . . [1]

© ACD. (@ACD=__ L . . [1]

Answer: {a) 54° {b) 36° {c) 36° J06/1/Q18
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The diagram shows a eircle, centre 0, passing through A, B, C and D.
AQOC is a straight line and BAC = 42°.

Find
(a) BDC. Answer (@) BDC= ..o [1]
(by ABC, (BYABC = oo, [1]
(c) ACB. (D ACB = oo [1]
Answers: (a) 427 (b)y 90° (c) 487 Jog/1/Q9
C
B
36°
A o) D

The diagram shows a circle, centre O, passing through A, B, C'and D.

AQDis a straight line, BO is parallel to CD and CDA = 36°.

Find

(a) BOA,

Answer (@) BOA oo [1]

() BC4, Answer (B) BCA covovoeveveevereesereenenn[1]
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(¢) DCB, Answer (€) DCB....evveeeeereereneennnn [ 1]
(d) OBC. Answer (d) OBC......ooeeeeeeeeeeene [1]

Answer. (a) 36 (b) 18 {c) 108 (d) 72 Jo9/1/Qia

The diagram shows a circle, centre O, passing through 4, B, C and D.
BOD is a straight line and BAC = 38°.
The line BQ is a tangent to the circle at B.

Find

(1) DAC, Answer (@) DAC = ..veeeeeeran [1]
() DAC, Answer (B)DBC = ..o [1]
(¢) CBO. Answer (¢) CBO = oo [1]
Answer. {a) 52 (b} 52 (c) 38 J10/12/Q15
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PQ is a chord of the circle, centre O.
X is the midpoint of PQ.
OX = 6cm and the radius of the circle is 10 cm.

Calculate PO. ANSWEF e cm [2]
Answer. 16 J13/11/Q5
10
T
32°
A
) D
B
A, B and T are points on a circle, centre O.
AOD is a straight line and DT is a tangent to the cirele at T.
TAQ =32°
Find
(a) ATO, Answer  ATO = .o [ 1]
M) TDO, Answer TDO = .o [1]
() ABT. Answer ABT = oo [1]
Answer. {a) 327 (b) 26° (c) HE° J13/11/Q14
11
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In the diagram, 4, B, C and D lie on the circle, centre O.

AD 1s a diameter.

The tangent to the circle at B meets the line D4 produced at T.

AOB = 68° and CAO = 43°.

(a) Findx. ANSWEF X = et [1]
(b) Findy. ARSWEF J= vt e [1]
{(¢) Find= ARSWEr Z= e e e - [1]
(d) Findr. ARSWEF 1= et re b e e e [1]
J15/11/Q19

Answers: (a) 47 (b) 34 (c) 22 (d) 77

12

In the diagram, the two circles intersect at P and .

The line AR is a tangent to the circles at 4 and B.
AD and BC are diameters.

BD intersects the larger circle at R.

DBC=40°.

(a) Find CPR.

(b) Find COR.

(¢) Find ABD.

(d) Find ADB.

217

Answer CPR = ..o [1]
ANSWEr COR = oo [1]
Answer ABD = ..o, [1]
Answer ADB = ..o [1]



Answers: (a) 40° (b) 140° (c) 50° (d) 407

J16/11/Q19

13 . .
In the diagram, TB is a tangent to
the circle, centre Q.
TO meets the circle at C and A.
D is another point on the circle.
BfC =220,
[
(a) Use the letters in the diagram
10 name two right angles.
(b) Find
(i) OAB,
(i) ABT,
(iii} BDC.
Answere: (a) A8 Cand OB T: (b)(i) 24°, (ii) 124°, (iii) 34°. N02/1/Q18
14
In the diagram. the points 4, B, C and D lie on a circle, centre 0.
AOD 1s a diameter, OB 1s parallel to DC and BOD = 140°.
Find
(a) x. ARSWET (@) X = v [1]
®) v, (D) V= e [1]
(c) z (€) 2= e [1]
@ (@) F= oo [1]
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Answer. (a)20% (b) 110% (c)20% (d) 50°. N06/1/Q19

15

£
The quadrilateral ABCD has its vertices on the ciremnference of a circle.
AE 1s a tangent to the circle and AED = 20°,

The centre of the circle, O, lies on the straight line DE.

(a) Find 4DO. Answer (@) ADO= ..o [2]

(b) Given that DE is the perpendicular bisector of 4B and DB4 = 55°,

(i) write down BAD,

Answer (B)(A) BAD = .ovvereeeernennn[1]
@) find BCD. Answer (BYD) BED = oo [1]
Answers: {a) 35°  (b)(i) 55" (i) 125° N09/1/Q20
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16 In the diagrtam, 4, B, C. D, Eand F
lie on the circle, centre &. i
AD and FC are diameters, and FCD = 57°,

Find

(@) DEF., Answer (@) DEF= ..o [1]

(b) FBD. Answer (D) )23 L [1]

(c) CFD, Answer (€) CFD= ..o [1]

(d) AOF. Answver () AOF = ..o, [1]

Answer: {a) 123° (b) 57° (c) 33° (d) 66° N10/12/Q23

17 .
In the diagram, 4B touches the A T 40 B
circle, centre O, at T, 10
C

OB intersects the circle at C.

(a) State, with a reason, the value of BTO.

ANSWEF BTOE oo DECAESE vveeeeoeeeeeeeeeeeeeeeeee s seeesseeseeseeseseeeees eesess et s eesssseeseneesessemeenesees
- [1]
(b) Given that TB = 40cm, CB = 10cm, and the radius of the circle is x centimetres,
form an equation in x, and hence find the radius of the circle.
N11/11/Q26

Answers: (a) 90° . tangent- radius property (b} 75
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18

In the diagram, the points A, B, C and D lic on

ﬂ.'lE C:Il]I‘lB, centre O

BAD=47°. B
Find
A
(a) BOD, Answer BOD = .. [1]
(b)y BCD, Answer BCD = oo [1] C
(¢) OBD. Answer OBD = .o [1]
D
Answer. {a) 947 {b) 133" (c) 43° N11/12/Q14
19 D
A 52%
56
B T
In the diagram, the points 4, B, C'and D lie on the circle.
BD is a diameter.
The tangents from T touch the circle at B and C.
ACB=52° and TBC =56°.
Find
() BIC,
Answer BIC= ... [1]
(b) ADB,
Answer ADB= ... [1]
(& BDC,
Answer BDC=.....eeeeeenenn[1]
(d) ABC.
Answer ABC= ... [1]
N12/11/Q22

Answers: {(a) 68 (b) 52 (c) 56 (d) 72
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20

In the diagram, the circles, centres P and (, intersect at B and F.

ABC and APE are straight lines. BD is parallel to AE.

BEA =36° and BOC =122°.

(a) Find BAE. Answer | BAE «[1]
(b) Find EBD. Answer EBD -[1]
(¢) Find BDC. Answer BDC -1
(d) Find DBQ. Answer DBQO - [1]
Answers: (a) 54° (b) 36° (c) 61" (d) 25° N13/11/Q22

21

The diagram shows a circle, centre @, with radius 6em.
Tangents are drawn from T to touch the circle at 4 and B.

OXT is a straight line intersecting the circle at X with XT=4cm.
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Calculate AT. XU R < § ]

Answer: 8. N14/11/Q9

2 (a

P, O, R, 5 and T are points on the circumference of a circle.
PO=0R.
POR =118° and QRS = 99°.

Find PTS. R
Show all your workjng_ Answer PTS = e [2]
(b)
A~ B
C
E \
A

A, B, C, D and E are points on the circumference of a circle, centre O.
AE=ED=DC=CB and AOB = 60".

() Find ECD. A ECD = 2

Show all your working, nswer ECD = .. [2]
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(ii) The radius of the circle is 12 cm.

Calculate the length of the minor arc 4B.

User=3.14 . ANSWEF s em [2]
Answers: {a) 112° (b) 37.5° (¢) 12.56 N15/11/Q24
23
E
In the diagram, the points A, B, C, D and E lie on the cirele centre O
AD is a diameter.
DAC = 33° and ACE = 70°.
(a) Find CDA.
A Answer CDA= .o, [1]
(b) Find DEC.
) Answer DEC= . [1]
(¢) Find ABC. )
Answer ABC= .. [1]
(d) Find reflex EOA . Answer reflex EOA= oo [1]
Answers: (a)872 (b) 332 |c) 123 (d) 220° N16/11/Q17
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Angle Properties of Circles Paper 2

BD is a diameter of the circle, centre O.
C and A are two points on the circle.
AB and DC, when produced, meet at E.
AOB =110° and BDC =23°.

(a) Find
(i) ADO, [1]
(i) BAC, 1]
(iii) CBD, 1
(iv) CEB. 1]

(b) M is the midpoint of CD.

(i) Explain why triangle OMD is similar to triangle BCD. [2]
. Area of AOMD
(ii) Write down the valucof &—Mm . [1]
Answers: (a)i) 55%{ii) 23°, {iii) 67°, (iv) 12°: (b){ii) }_ Jo3/2/Q4

(a) Inthe diagram, the points A, B, Cand D
lie on a circle, centre (. A

DOB = 124° and CDO = 36°.

Calculate c

() DCB, [1]
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(i) DAB, [1]

(iii)y ODB, []
(iv) CRo. [1]
Answers: (a)(i) 627, (i) 118°, (iii) 28°, (iv) 26 Jo6/2/Q3

(b) Inthe diagram, A, B, C and D lie on a circle
cenitre 0.

66°
The tangent to the circle at C meets the D
diameter AD produced, at T.

DOC = 66°. B

Calculate

(i) DAC. [1]
i DIC, [1]
(i) ADC, [1]
(iv) ABC. (1]

() 33°, 247 57" and 123°. J07/2/Q4b

A, Band C are points on the circumference of a cirele, centre O.
AE and CE are tangents to the circle.
ACE = 68° and BCO = 46°.
(a) Calculate
@ Ao0c, (2]

i) AEC. [1]
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(b) Find the three angles of the triangle ABC and hence state the name given to this special triangle.

2]
Answers. {ali) 138° (i) 44° (b} A =447 B=C=68% I|sosceles J10/21/Q6
B
E
F
A, B, C and D are points on the circumference of a circle, centre O.
EF is the tangent to the eircle at D and 1s parallel to BC.
ABC = 86° and CDF = 58°,
(a) Find ODC. Answer .....[1]
(b)  Explainwhy OCB = 26°. Answer ....... ~[2]
(¢)| Find
@) ADC, Answer w[1]
(i) ADE, Answer -[1]
(iiiy AOD, Answer .-[1]
(iv) BAO. AHSWeEr e [1]
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Answers: (a) 327 (cHi) 947 (ii)

280

(iiiy 5H6° {iv)

60° J12/21/Q5

A, B, C, D and E are points on a circle with centre €.

AD is a diameter of the circle and F is the point of intersection of 4D and CE.

ACE =24° and ADC = 72°.
{a) Find
(i) ADE,
(i) CED,
(iid) .
(iv) 4BC.
(b) Given that DC'=4.5 cm, calculate

(i) the diameter of the circle,

(i) DE.

Answer

Answer

Answer

Answer

Answer

Answer

Answers: (a){i) 24° (ii) 18 (iii) 427 (iv) 108° (b)(i) 14.56t0 146 (i) 13.3t0 13304 J14/21/Q4
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202

In the diagram, A, B, C, D and E lie on a circle and EB = EC.
The lines ED, ACAand FB are parallel.

EBC =75° and ACE =20°,
Calculate
A
@) CED,
N
) CDE,
FaY
«© ECD,
A
) ACB,

(e) ABF.

(1]
(1]
(1]
(2]
(2]

Answers: (a) 207 (b) 1057, {c) 55% (d) 55°; (e} 30°.

N01/2/Q3

i

Diagram I

The points A, B, C and D lie on a circle as shown on Diagram L.
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AC cuts BD at P.
AD is parallel to BC.

(a) Show that triangle BPC is an isosceles triangle. [2]

(b) Given that angle ACB = 32° and angle DAB = 118°,
calculate angle ACD. (2]

(c)

E

Diagram II

Diagram II shows the circle in Diagram I and a second circle, centre O.
The two circles intersect at C and D.

AD produced cuts the second circle atF.

BD produced cuts the second circleat E.

Angle DEF = 110°.

Calculate
(i) angle ACE, [3]
(ii) angle COD. [2]
Answers: (b) 30% (c)(i) 68", (ii) 96", N03/2/Q5
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The points A, B, C, D and E lie on a circle.
AD is a diameter of the circle.

DB bisects angle ADC.

Angle ADC = 56°.

(a) Giving your reasons, write down

(i) angle DCA, [1]
(ii) angle DAC, [1]
(iii) angle CBA, 1]
(iv) angle AEB. [1]

(b) Itis given that EB is parallel to DC and that EB cuts AD at X.
[You must not assume that X is the centre of the circle.]

Show that triangle BDX is isosceles. [2]

(¢) Findangle EBA. [1]

(d) Hence or otherwise show that X is the centre of the circle. [1]
Answers: fa)(i) 90°, (ii) 347, (iii) 124°, (iv) 28°; (c) 62" N05/2/Q3
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10

Points A, B, C and D lie on Circle 1.
O 1is the centre of Circle 1.

Points A, O, E, C and F lie on Circle IL

AER and ADF are straight lines.
Angle AOC = 146°.

Giving your reasons, write down

\.. / I

(i) CEA, [1]
(i) CBA, [1]
(iii) CFA, [1]
(iv) DCF. [1]

NO07/2/Q9c
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11

(@)

Circle I

Circle IT

The points P, T, U and ¥ lie on Circle I, and the points P, {, R, S and T lie on Circle IL

UPQ and VPR are straight lines.
VTU=38" and TSR = 106°".

Find

i VP, [1]
() OTR [1]
(iiiy TPR, [1]
(iv) UPT. [1]

(b)

A and B are points on the circle, centre O.

CA is a tangent at 4 and BOC is a straight line.

ACB=x" and BAO=»".

Find an expression for y in terms of x. [3]

Answers: (a)(i) 38 (i) 38 (iii} 74 {iv) 68 (b) 25{90— x) N10/21/Q3
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12 (1) Inthe diagram, ABCD is a square.

The point P lies on the cirele through A B
A.B.Cand D.
(i) E=xplain why APC = 90°. p

Answer....vveeennn [1]

(ii) E=xplain why APB = BPC.

ARSWeEr.oveeeiveneeenn [2]
D C
(in) Hence find
(b) APD. Answer. doiicicecceeeeeeenn [ 1]
(iv) PC and AD intersect at K.
Given that ARC = 127°, find PDC. A B
P
127°
R
D C
N11/21/Q7

- 16 3 .
Answers: {il}{a) 2 (b} T (b)in(a) 45 (b) 135 (iv) &8
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13 {a)

In the diagram, the circles each have centre O.
AB is a chord of the larger circle and also a tangent to the smaller circle.
AB = 14 cm and the radius of the larger circle is 10em.

Find the radius of the smaller circle. ANSWEF i et €L [ 3]

(b)

In the diagram, P@ and RS are chords of a circle that intersect at T..

(i) Show that triangles PST and RQT are similar. [3]

(i)

235



ST=5cm, TR=11cm and TQ =xcm.
Given that PQ = 18 em, show that x satisfies the equation
x*—18x+ 55 =0, [2]

(iii) Solve the equation x°— 18x+ 55 = 0.
Give each solution correct to 1 decimal place.

Answer X = .eeeen OF it [3]

(iv) Find the difference between the lengths of PT and TQ.

ANSWEE oo diians e cssbimensione e €100 [1]

dnswer: (a) 7.14 (iii) 2.9 141 (iv) 10.2 N13/21/Q8
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A, B, C and D are points on the circumference of a circle, centre O.
The diameter AC intersects BD at E.
BDC = 2x°.

(i) Find an expression, in terms of x, for

B 2 Koy T

@) BAC AHSWEF e e
) BOC,
(c) OCB.

(i) Calculate x when OBE = x° and DEC = 123°.

Answer x= e

[1]
-1
1]

- 3]

Answers: (a){ij{a) 2x; (b} 4x:{c} 90-2x: (i) 19; (b)(i) 22.3; (i) 476.
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15 (@)

68°

52° F D

Nl

E

A, B, C, D and E are points on the eircumference of the circle, centre O
AC is a diameter and AC is parallel to ED.

AC and BE intersect at F.

BAC = 52° and CBE = 68°.

@ Find ACB. Answer ACB = Lo e [1]
(ii) Find AEF.
Give a reason for your answer.
Answer AEF = ..o DECAUSE ..o e e ceme e e st e sessmsms et s e ee ermesanmen [1]
(iii) Find CDE. Answer CDE = oot enmneso 1]
(iv) Find BCD. Answer BCD = oo [2]
Answers: (a)i) 38° (ii) 38° angles in same segment are equal (iii} 112° (iv) 106° (b} 156° (c} 1055° N17/21/Q6
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Symmetry, Congruence and Similarity Paper 1

(a) State the order of rotational symmetry of a regular decagon.
ANSWEE (@) uvoeeeieeieeecceeevese e eessesressennennenes [1]

(b) Write down those letters of the word AMBULANCE which have a vertical axis of

5 iry.
SYMMELrY . RIR VLT ol () DRSS | ||

Answers: (a) 10; (b) AM and L. Jo3/1/Qi6

The trapezium PQRS has one line of symmetry.

Ry o
SPO = 120°. /@

(a) Explain why PSR = 60°. g

/EC‘.‘n

BTy ol 73 O SRR [1]

(b) Three trapezia, each congruent to PORS, are placed together as shown.

Show that KDF is an equilateral triangle.

R cd ol 2. LT

() Given alsothat BC=1m,AB=4m and DC = 5m, find

(i) the length of GB,
(ii) the ratio Area A KDF : Area A HGB,

(iii) the shaded area as a fraction of the area of A KDF.
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Answers: (c)(i) 3 m, (ii) 4 - 1, (iii) ;. J05/1/Q25

(a) A pnsm has a cross-section which 1s a regular hexagon.
How many planes of symmetry does this prism have?

Answer (@) L [1]

Answer: {a) 7 J06/1/Q16a

A
In the diagram, BCDE 15 a trapezium, and the sides

CD and BE are produced to meet at A.

CB =12cm, DE =9cm and the perpendicular
distance from D'to CBis 4em.

Calculate

(a) the area of BCDE,

(b) the perpendicular distance from A to CB.

9
Answer (@) o em? [1]
) T S S cm [2]
Answer. {(a)42cm® (b)) 16 ¢m Jo7/1/Q15
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The diagram shows a circle, centre C, of radius 5 cm, and a cirele, centre A, of radins 3cm.

The circles intersect at X and Y.
B is a point such that AB = 5cm and BC =3 cm.

(a) Show that triangles ABC and CYA are congruent.

A I () e e e e et et e e e e et st eee e [2]
(b) Show that the areas of the quadrilaterals ABCX and AYCX are equal.
ANSWET (B) - cooocociooorerersscrsssesssesssessssssssssenssnssssssessssnsssensassessscesssenssssssnssenssessssessressssscrssresssssel 1)
(c) - State the name of the special quadrilateral AYCX
Answer (&Y [1]
J07/1/Q19

Answerc) Kite
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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
(a) rotational symmetry of order 3.
(b) rotational symmetry of order 2 and exactly 2 lines of symmetry,

(e) one line of symmetry only.

Answers: (a) Equilateral triangle {b) Rectangle c) Kite J08/1/Q11

Similar buckets are available in two sizes.
The large bucket has height 30em and base diameter 16 em:
The small bucket has base diameter 8 em.

@ ’

8 16

(a) Find the height of the small bucket. Answer (@) wooeeveveeereeeee €m [1]

(b) Given that the small bucket has volume 850 cm?, find the volume of the large

bucket.
Answer (D) e cn® [2]

Answer fa) 15 (b) 6800 Jog/1/Q11
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In the diagram, LMQ = OMN = MNP = PNL.

(a) Show that triangles LM and LNP are congruent.
(b) Show that MPN = MON. [3]

[1]
(¢) The straight lines MQ and NP intersect at R.

State the name of the special quadrilateral LPRO.  Answer (€) coeeoveeeceneeecreeeneeceseeeenen [ 1]

Answer. (a) Infriangles LMQ and LNP, LM=LN, MLN is common or LMQ=LNP , conclusion that triangles  J09/1/Q19
LMQ, LNP are congruent having given all the evidence reql_Jrred.
{b) LGM=LPN, MPN=180-LPN and MQON =180-LQM and conclusion.
(c) Kite

N
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The diagram shows two circles, both with centre O.
CD 1s a diameter of the small circle and 4B is a diameter of the large circle.

Using congruent triangles, show that BD = AC.
State your reasons clearly.

In triangles ....ccoeveeec @ o [3]
Answer. congruent triangles established and conclusion Jji0/11/Q11
10 3
A > B
2 X
5
D > I
In the diagram, AC and BD intersect at X
Triangle ABX is sumilar to triangle CDX.
AB=3cm, AX=2cm and XC = 5cm.
(a) Find the ratio of the area of triangle 4BX to the area of triangle CDX.
Answer (@).ooennn * vveneeenne [1]
(b) Find the ratio of the area of triangle ABX to the area of triangle BCX.
£ T S ) O e | |
(¢) Calculate CD. Answer  (€) covveveeeseenseneneeeenenn. €001 [2]
Answer. {a) 4:25 (b)) 2:5 (o) TE J10/11/Q20
11 (a) On the regular hexagon below, draw all the lines of symmetry.
[1]
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(1) On the grid below, draw a quadrilateral with rotational symmetry of order 2.

[1]
Answer. (a) Al six lines indicated Rectangle, parallelogram or rhombus drawn  110/12/Q7
12 The two triangles below are similar.
The lengths are in centimetres.
105
a
b
5
Calculate g and b. 4 7
ANSWEF = s
Answers: a=875 b=6 J11/11/Q15
13 . D
These two C}’]_‘lllders are Sm]llﬂl'.
The ratio of their volumes 1z 8 : 27.
The height of eylinder A is 12em.
Find the height of cylinder B.
A B
Answer ceveeeenenes @ [2]
Answer. 18 J11/12/Q10
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14

Points A, B, C and D lie on the circumnference of a cirele, centre O, and AB = CD.
AC and BD intersect at E.

OBC =20°.
(a) Calculate BOC. Answer BOC = .. [1]
(b) Calculate CAB. Answer CAB= oo [1]

(¢} Show that triangles AEB and DEC are congruent.

I3

Answer. {(a) 140° (b)) 70O°

J11/12/Q22

15

(a) On the diagram below, shade two more squares to make a pattern that has rotational
symmetry of order 2.

[1]
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(b) On the diagram below, shade two more squares to make a pattern that has only one line of
symmetry.

[1]
J12/11/Q1
16 These two triangles are congrent.
The lengths are in centimetres.
Find m and 5. ANSWEF T = o eeeeeemr e errere e s
Answer m=9/nr=11 J12/11/Q8
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17

4 5 8 B
o
7
g
X
e
D > C ) ¥
In the diagram, ABCD is a parallelogram.
Xis a point on BC.
AXY and DCY are straight lines.

AB=8cm, AX=Tcm, AD =9cm and CY =4em.

(a) Show that triangles ABX and ¥DA are similar.
Give the reason for each of your statements.

(b) Calculate AY. Answer e €m [ 2
(c) Calculate CX. Answer o€ [2]
Answer. (b) 105 (c) 3 J12/11/Q24

18

Maryam makes two geometrically similar cakes.
The heights of the cakes are 6cm and 9em.

L e

(a) Maryam decorates each cake with a ribbon around the outside.
The length of the ribbon for the larger cake is 66em.

Find the length of the ribbon for the smaller cake.  Answer ....cccooeovveeeeecem [1]
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(b) Maryam uses 1600m? of cake mixture to make the smaller cake.

Find the volume of cake mixture she uses to make the larger cake.

Answer e’ [2]
Answer: (a) 44 (b) 5400 J13/11/Q16
19 (a) Complete the pattern so that 4B is the only line of symmetry.

A

B
[1]

(b) Shade four more small triangles in the shape below to make a pattern
with rotational symmetry of order 3.
[1]
1a/11/Q1

20 (a) Inthe diagram, six small triangles are shaded.

Shade one more small triangle, so that the diagram will then have one line of symmetry.
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(b) The diagram below has rotational symmetry.

Mark the centre of rotational symmetry with a dot, and write down the order of rotational
symmetry.

Answer Order of rotational symmetry = ... it oesiizsien, 1]

J15/11/Q2

21
Z 15 X

B 8 C

In the diagram, triangle ABC is similar to triangle XYZ,
AB=3cm, BC=8cm, ¥Z=12cm and ZX = 15cm.

(a) Calculate XY. ARSWEF o cm [1]

(b) Given that the area of triangle ABC'is 10 cm?, calculate the area of triangle X¥Z.

Answers: (a) 45 (b) 225 J15/11/Q13

22 (a) Complete the diagram to make a quadrilateral 4BCD which has AC as its line of symmetry.

A B

[1]
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(b) Complete the diagram to make a quadrilateral PQRS which has rotational symmetry of order 2.

P o

[1]
J16/11/Q8

Answers: (a) acceptable kite [b) acceptable parallelograrm

23 Complete the sentences below which describe two different types of quadrilateral.
has two pairs of equal sides and just one line of symmetry. [1]

1 N
(1) 2 has two pairs of equal sides, no line of symmetry and
rotational symmetry of order 2. [1]
J17/11/Q6

Answers: {a) kite (b) parallelogram

24 (a) Complete the diagram to make a quadrilateral ABCD which has rotational symmetry
of order 2.
Answer (a)

[1]

A B

{(b) Complete the diagram to make a quadrilateral PORS which has PR as its line of
symmetry.
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Answer (b)

R
P 0 [1]
Answers: [a) parallelogram; {b) kite. NO1/Q6
The ratio of the areas of the bases of two
geometrically similar buckets is 4 : 9.
(a) The area of the top of the smaller bucket is
480 cm?. i
What is the area of the top of the larger bucket? '
(b) Write down the ratio of the heights of the two
buckets.
(c) Both buckets are filled with sand.
The mass of sand in the larger bucket is 36 kg.
Find the mass of sand in the smaller bucket.
ANSWEF () ceeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen €M 2 [1]
1]
() JSUSS USRS <-4 ||
Answers: (a) 1080em?, (b) 2 3; (c) 1D§Rg. N01/Q18
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(a) Shade three more squares so that the completed square grid has rotational
symmetry of order 4.

Answer (a)

[1]
(b) Shade one more square so that the completed square grid has one line of
symmetry.
Answer (b)
[1]
Answers: (a) shading (row1, column 2), (2, 4), (3, 1); (b} (3, 4). N03/Q7

27 (a) How many planes of symmetry has a
prism with a regular pentagon as its
cross-section?

{(b) The sides of a rectangular plot of land are measured correct to the nearest metre.

The measurements are given as 20 m by 3 m.
(i) Write down the upper bound of the length of the plot of land.

(ii) Find the least possible perimeter of the plot.

(7)) 159 J ORI B B Y |
[ 51 PRSI B B} |
Answers: (a) 6: (b)(i) 20.5 m, (i} 44 m. N03/Q13

253



28

4 5 E 2 C
In the diagram, ABC = AED.

(a) Explain why triangles ABC and AED are similar.

ATIEWET (G) e oteeeeee et ettt ettt et eemae e e ent e e et eeesaneenmaseeemaessantasannnseean e smnseeennnseann

. [
(b)Given also that AD = 3 cm, AE =5 cm and EC = 2 cm, calculate

(i) BD, Answer (b)(1) BD = .........ceeeeeeeeeee.em  [3]
(ii) Area of triangle AED .
Answers: (a) ABC = AED and A is common; {h}{i}B% em, (i) f_g_ N03/Q21
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4

Shape A B C D E F

In the answer space, write down the letters of all the shapes which have

(a) exactly 1 line of symmetry, ARSWEF (@) oveeeeeeeeeeeeeeevecesemssvennnnns [A]
(b] rolatic,nal Sy]nmﬂtr}( Df ordf:r 2_ (b) hmEEMmEEsA N AR EsERaEAEsEEEEmEE AR Ea [1]
Answers: (a)Aard E; (b) B, Dand F. N04/Q2
30 . . 2 A D
In the diagram, AB is parallel to DXC and ACB = CDA.
(a) Explain why triangles ABC and CAD
are similar.
(b) Given that AB=4cm, BC=7cm,
AC=6cmand CD =9cm,
calculate AD.
B C
ANSWEr (@) eeveieeiiiiiiiieiiiiciieiaeneceiaiaia
(D)AD =...ccceeereeiirceeeeecm [2]
Answers: (a) ACB =CDA and BAC =/ACD._.; (b) 105 cm. NO05/1/Q12
31
3
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A solid cone, C, is cut into two parts, X and ¥, by a plane parallel to the base.
The lengths of the sloping edges of the two parts are 3 em and 2em.
Find the ratio of

(a) the diameters of the bases of Xand C, Answer (@) .ooveevevvvccne T e[ 1]
(b) the areas of the bases of X'and C, (B) e T e[ 1]
(¢) the volumes of X'and ¥. (€) o T e 2
Answer. (a) 35, (b) 9:25; (c) 27:96. N06/1/Q20
32 The diagram shows the triangle POR. P
The points § and T lie on the lines PO and PR respectively.
The line ST is parallel to the line OR.
n - T

(a) STR=117° and SOR = 48°.

Find OFR. m
Answer (@) OPR= oo [1]

> 1
0 V R

(b) Uand ¥V are points on ST and QR respectively.

PUV is a straight line with 2207 = UV and PVR=90°.

Find Answer (DY) coreeeereeerons t e[ 1]

(i) PU:PV,

(ii) the ratio of the area of triangle POR to the area of the trapezium STRQ.

Answer (B)A1) eeeevrreene & evreeeeeeeenn[ 2]
Answers: (a) 69° ()i} 1:3 (i) 9:8 N09/1/Q18
33

(a)’ In the diagram in the answer space, two small squares are shaded.

Shade one more small square, so thatthe  Answer (a)
figure will then have one line of symmetry.

[1]
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(b) TIn the diagram in the answer space, two small triangles are shaded.

Shade four more small triangles, so that the Answer (b)
figure will then have rotational symmetry of

order 3.
TAVAVAVANG™
Answers: (a) and (b} Correct squares shaded. N10/11/Q5
34 A
D
4
B
3 C
The diagram shows triangle 4BC._ N
D is the pont on AB such that BCD = BAC.
(a) Explamn why triangle ABC is similar to triangle CBD.
AFSWEF (@) ceeereeeeeereedenreeeeeedne tasbe s et et eseeecees s eeeeses s aees e ae nees e eeeaees s eh e es s ee £ men e nEensenenrenensenerene
(b) Given that BD =4 cm and BC = 6 cmy, calculate AD.
Answer (D) AD= ........ccceueeee. em [3]
Answers: (b) 5 N10/11/Q26
35
parallelogram rhombus
rectangle square
Which of these quadrilaterals have
(a) exactly 2 lines of symmetry,
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(b) rotational symmetry of order 2,
(c) diagonals that are equal?

Answers: (a) rectangle, rhombus (b) parallelogram, rectangle, rhombus (¢} rectangle, square N11/11/Q11

36

»

The triangles ABC and X¥7Z are similar and ABC =X¥7 .

BAC=x",Y/X=y° wherex # vy .
AB=3cm, X¥=4cm and ¥Z=5cm.

(a) Express ABC in terms of x and ¥. Answer ABC = .o [1]

(I Find BC. Answer BC= ..o em [1]

¢} Write down the value of afe2 of triancle ABC | Answer e [1]
area of triangle XYZ

N11/12/Q20
Answer. (a) 180—x—y (b) 33 c) % 12/
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37 y | F
|
|
|
g | (=
|
|
|
|
|
|
} 2
c I D
In the diagram, the dashed line is a line of symmetry.
BAF =2x°, FED=x° and CDE=2x".
Find the value of x. Answer X = ieeeineeeneene [3]
Answer. 72 N12/11/Q19

38 This figure has rotational symmetry of order 3.

%,

53°
40°

N

(a)  How many lines of symmetry does the figure have?

(b) Findx. ANSWEr X = oo | 1]
(c) Findy. B R T TSR | |
Answers: {a) 0 (k) 40 {c) 147 N13/11/Q15
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B C
39 >
4
A 5 4 E D
A
F

ABCD is a parallelogram.
BEF and CDF are straight lines.
AB=4cm, DF =2¢mand AE = Sem.
(a) Show that triangles ABE and CFB are simmlar.

Give reasons for each of your statements. [2]
(b) Calculate BC. ABSWEF e em [2]
(¢} Tnangle DFE is also similar to triangle ABE.

Given that the area of triangle DFE is xcm?, find the area of 4BCD in terms of x.

ANSWEr e em?’ [2]

Answers: (a) Two corresponding pairs of angles equated, with reasons (b) 7.5 (¢) 12« N15/11/Q25

40 C

A 4 P 2 B

In the diagram, triangles 4APQ and ABC are similar.
BC'is parallel to PQ and AP = 4cm, PB=2cm and P = 1.8cm.

@) Find BC: ARSWEE s cm [2]
: area of triangle APQ
(b) Find area of quadrj]_atera]_ PBCQ ' ARSWEF e ens [1]
Answers: (a) 2.7 (b) % N16/11/Q14
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41 (a) The diagram shows part of a figure that has 4B as its line of symmetry.

Complete the figure.

[1]

(b) Inthe diagram, six small squares are shaded.

Shade two more small squares so that the completed diagram has rotational symmetry of order 4.

[1]

N17/11/Q5

Answers: (a) \) (b}
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Symmetry, Congruence and Similarity Paper 2

(a) Show that the interior angle of a regular pentagon is 108°. [2]
(b) z
A C
B D
T

The diagram shows two congruent, regular pentagons, ZABTX and ZCDTY.

(i) Describe fully all the symmetries of this diagram. [2]

(ii) 'What is the special name given to the quadrilateral ZXTY? [1]

(iii) Calculate reflex angle ZYT. [1]

(iv) Calculate angle AZY. [1]
Joa/2/Qa

Answers:(b)[i) 2 Imes of symmelry, rolationd symmetry of order 2, (i) rhombus, (iii) 252°, (iv) 36°,

sy

(b) This hexagon has rotational symmetry of order 3.

Calculate the value of z.

(2]
(e) An the diagram, triangle POR 5
is similar to triangle PSQ.

POR = PS0Q.

PO =18cm, QR =14cmand 05 =21 cm.

Calculate the length of P 18 Q
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i) PR,

[1]
(ii) RS. [2]
(b) 135°; (){i) 12 cm, (i) 15 cm. Jos5/2/Q3b

(1) Inthe diagram, triangle AQR is similar to triangle ABC.

AQ=8cm, OB=6cmand AR = 10cm.

(iy Calculate the length of RC.

(2]
(ii} Given that the area of triangle AQR is 32 em?, calculate the area of triangle ABC. [2]
; J06/2/Q6b
Ly 75 cm, (b) 98 cm®.
(b} You may use the grid below to help you answer this question.
The points (2, 13, (4, 3). (3. 1) and (p. g} form a quadrilateral.
This quadrilateral has rotational symmetry order 1 and one line of synmunetry.
(i) One possible position of (p.g) is (2, 2).
Write down the name of this special quadnlateral.
(ii) Given that p and g are integers, find two other possible positions of (p, 4).
Answer (ereereeenn venen)
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Y&
5 R .....................................
i S
I N S SO —
S IS SO S .....................................
1 _ ....................................
0 -
o 1 2 3 4 35X
(b)}i) Kite {ii} (1, 3)and (4, 2) J11/21/6b
> @O
D C
A4 B
In trapezium ABCD, AB is parallel to DC. DB and AC are straight lines.
Explain why the area of triangle ACB = the area of triangle ADB. [1]
(ii)
G
H
E I X

The diagram shows the quadrilateral EHGK.
HF is parallel to GK and EFK is a straight line.

(a) Name a triangle equal in area to triangle HFK. Answer

(b) Hence show that the area of triangle HEK = the area of quadrilateral HEFG.

264

1]
[1]



()

Two circles intersect at L and M.

R and P are on the circumference of one circle. § and @ are on the cireumference of the other
circle.

PLQ and RLS are straight lines.

PLR =x° and MLO =y°.

(i) Complete the proof that  SMQ =x°.

Statement Reason
x°=PLR=SLO

(ii) Provethat PRM =)°.
Statement Reason [2]
(iii) Complete the following statement, giving your reasons.
The triangles PRM and QSMare ......cooooooeeeoeeceneseceeeeeecens

T o -

- [3]

Answer: (a)(ii)la) HGF J15/21/Q3
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A

In the diagram, ABFG is a rectangle and BCDE is a square.

ACG and GFE are straight lines,

(2) Show that angle ABC = angle FBE, 21
(1) Show that triangle ABC is congruent to triafgle FBE. [3]
{c) Henee show that ABFG is a square. [11
N02/2/Q4
A F B
S
g
D R C
In the diagram, ABCD is a square.

Points P, O, R and S'lie on AR, BC, CD and DA so that AP =80 = CR=DS.

(a) Giving all your reasons, show that

() PB=QC, [2]
(ii) triangle BPQ is congruent to triangle COR, [3]
(iiiy PQOR is a right angle. 2]
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(b) Write down two reasons to show that PORS is a square. [2]
NO04/2/Q4
X
A B
D C
The diagram shows a rectangle ABCD.
Triangles ABX and BCY are equilateral.
(a) Find XBY. (1]
() Show that triangles AXD and BXY are congruent. [3]
(¢) Show that DXY = 60°. 2]
(d) Show that triangle DX¥ 1s equilateral. 2]
Answer:. (a) 150° NO06/2/Q4
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(b) In asurveying exercise to find the distance between two points, ¥ and Z, on opposite banks of a

river, angles and lengths were measured.

WXZ and VXY are straight lines.
WVX =ZYX =90°.

(i) Show that triangles VWX and YZX are similar.
(i) VW=25m, VX =40m and XY = 160m.

Calculate the distance YZ.

Answers. (a)(i) 56°, (i) 68%, (b)i) See above (i) 100 m.
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10

The diagram shows a circle, centre O.

The lines AB, BC and CA touch the circle at P,  and R respectively.

(a) (i) Explainwhy CQO =90°. [1]
(i) Given that ACB =40°, find ROQ. [1]

(b) The line DE touches the circle at S.
The triangles ABC and ADE are similar.

(i) Write down the value of AED. [1]
(ii) Given that ROP = 100°, find ROS. [2]
(iii)

C

Given also that AD = 3c¢m, CD = 17 ¢m and AE = 4¢cm, calculate BE. [2]

Answers: (a){i} An angle between atangent and a radius (i} 140°, (b)) 40°, i) 60, (i} 11. NO8/2/Q5
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11 A | P B

ABCD is a rectangle.

Points P, @, R and S'lie on AB, BC, CD and DA respectively such that AP = CR and QC= SA.

(a) Giving reasons, show that
) PB=RD,
(ii) triangle PBQ is congruent to triangle RDS,
(iiiy RPO=PRS.
(b) State the special name of the quadrilateral PORS.

[1]
[3]
[3]

[1]

Answers: (a){iy AB= CD, AP = CR, therefore AB — AP = CD= CR (i} PE = RD, BQ = D5, PEQ

=SDR, therefore triangles PB and RDS are congruent (i) BPQ = DRS, RPB = PRD,

therefore RPB — BPQ = PRD — DRS (b)) Parallelogram

N09/2/Q2

12 (a) Calculate the interior angle of a regular 10-sided polygon.

(b)
A

xﬂ

E B

AH 1s the ling of symmetry of the pentagon ABCDE.
HAB=x", ABC= 80° and EDH = 4x°.

Find x.
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Y R
1 ¥ 1

Ir--—l[]—lv»:

PY is the line of symmetry of the pentagon PORST.
PY and TQ intersect at V.

PN=NY.

T0=12cmand SR=10cm.

() Given that PY = 2h centimetres, find an expression, in terms of k, for the area of the

trapezium QRST. [2]
(ii) Given that the arca of PORST is 221 cm?, caleulate A. [2]
Answers. (a) 144 (b} 38  (c)i} WO+ 12)h, (i) 13 N10/22/Q3
13 (a)
A
P
R
B C
o

In the diagram, ABC is an equilateral triangle.

The points P, O and R lie on AB, BC and CA respectively, such that AP = BO = CR.

(i) Show that triangles APR, BOP and CRQ are congruent. [3]

(i1) Itis giventhat AB=35ecmand PQ=4cm .

d Area of triancle POR

a) Fi .
(a) Fin Area of triangle ABC ARSWEF oo [1]
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(b) Find Area of triangle APR ARSWET e [1]
Area of triangle ABC

Answers: (ii)(a) g () % (b)(iii}a) 45 (b} 135 (iv) 98 N11/21/Q7

14 A P D

Diagram I (4]

In Diagram I, ABCD is a square.
P and Q are the midpoints of AD and 4B respectively.

(a) Show that triangles APR and BQC are congruent.
(b)

Diagram II O~ M

B c

In Diagram II, QC and PB intersect at M.

Show that BMC = 90°.

State your reasons clearly.

-[2]
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Diagram II1 O M

B c

In Diagram ITI, the circle centre O has diameter AB.
The circle intersects BP at V.

(i) State the reason why ANB = 90°.
TSP S SRS | |

(ii) Triangle BMQ is mapped onto triangle BNA by an enlargement.
Whrite down the centre and scale factor of the enlargement:

Answer
- [1]
(iii) Given that OM =3 cm,
(a) find AN, Answer  eeeeeeeeeesneee €M [ 1]
(b) show that MN =6cm,
(c) find MC, Answer e € [ 1]

(d) find the area of triangle APB.

Answers: {c)i) Angle in a semicircle (i} Centre B Scale factor 2 (iiifa) 6 (c) 12 (d) 45 N11/22/Q9
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15  (b) AOB and COD are straight lines.

(i) Show that triangles OCA and ODB are similar.

1 T .

(if) Given that BD =2.7cm, find AC. £ 12 L — sl D |
Answer. (a)(i) 20° (ii) 70" (iii) Rectangle {b){ii) 1.2 N12/21/Q4
16
(@)
A
E
C
D
B
In triangle ABC, D is the point on BC such that AD bisects BAC and
E is'the point on 4B such that AE = AC.
(i) Show that triangles AED and ACD are congruent. [3]
(ii) Giventhat ABD = x°, EDB = y° and ACB = 2",
find x in terms of y and z.
Answer X= e [ 2]
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R
Q
In triangle POR, QS bisects POR and RS bisects PRO.
POR = 42° and PRO = 54°.
Find reflex angle OSR. ANSWEF et | 2]
Answer: (alii) z—y (b) 228° N13/21/Q7

17 ()

The shaded triangle; drawn on the grid, is part of a quadrilateral with one line of symmetry.
The area of the quadrilateral is twice the area of the triangle.

Given that the line of symmetry 1s not vertical, complete the quadrilateral. [1]
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(b)

The shaded triangle, drawn on the grid, is part of a shape whose area is 4 times the shaded area and
has rotational symmetry of order 4 about M.

Complete the shape. [2]
Answers: {a) Correct quadrilateral; {b) Correct shape: {e}{i) C at (3, 1), (3, 3), (4, 3); {ii} y=x; N15/21/Q7
(iii) Translation _; : (iv){a) (2,0), (4, 0), (4, =1); (b} Rotation 90°, clockwise, centre (0, 0);
01
@3 o)
18 11
4 B
R
D P o C
ABCD is arectangle.
Pand @ are points on DC.
AQ and BP intersect at R.
(a) Prove that triangle ARB is similar to triangle QRP.
Give a reason for each statement you make.
______________________________________________________________________________________________________________________________________________________________ 3]

Answers: (a) Complete proof of similarity (b)(i) 872 (i) 7.37 (iii) 19.0 (iv) 19.6 N17/21/Q11
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Trigonometry Paper 1

It is given that sin 30°=0.5 and cos 30°=0.866.

(a) Write down the value of
(i) cos 150°, Answer (a)(i1) cos 150°=.....cooceeemeeeneee. [1]
(ii) cos 60°.

(b) A triangle has sides of length 6 cm and 5 cm. (i1) €05 60° =......vev.e... i, [1]
The angle between these two sides is 150°,
Calculate the arca of the trizngle. (B) s s e (2]
J03/1/Q22

Answers: (a)(i) — 0.866, (ii) 0.5; (b) 7.5 em?.

A man who is 1.8 m tall stands on horizontal ground 50 m from.a vertical tree.

The angle of elevation of the top of the tree from his eyes is 30°.

Use as much of the information below as is necessary to calculate an estimate of the height of
the tree.

Give the answer to a reasonable degree of accuracy.

[5in 30° =0.5, cos 30° =0.866, tan 30° = 0.577] AnSWer ..occevveervevveeeneneneneen. M [4]
Answer 31m. J04/1/Q24
(a)
sin cos
30° 05 087
60° 087 05

Using as much mformation in the table as necessary, evaluate 2sin150°.

ARswer (@) e [1]
(b)
A
3+l 3y
.
D C a+l B
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In the triangle ABC, ABC =90°, AB = 3xcm, BC = (x+Dem and AC =(3x+ Dem.
(i) Form an equation in x and show that it reduces to x> — 4x = 0.

Answer (b)(1)

(ii) Find the value of x.

(iii) Gaven that BCI) 1s a straight line, state the numerical value of cos DCA.

Answer (DY) x=__ . . I1]
(1) o [1]
Answer: (a) 1 (byiiy 4 (iii) - % 107/1/Q23
A B -
sin @ 13—3
-
10 cos B 1—3
5
tan G 13
p L8 c

ABCD is a rectangle with BC = 10em.

Using as much information from the table as 1s necessary, calculate BD.

Answer BD = ., em [2]

Answer. 26 cm J08/1/Q6
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sin B %
8
cos f 17
tan € %
7]
A 32em ¢
ABC is an isosceles triangle with AB=BC and AC=32cm.
Using as much information from the table as is necessary, calculate
(@) 4B,
Answer (a) cooeeeeeeeeeeeeeeeee. em [ 2]
(b) the area of triangle ABC. Answer (D) cocooeereeeeseeessesseennn. €02 [2]
Answer. {a) 34 (b} 480 J10/12/Q23
A 21 B ) 24
' sin & 35
<SS 9 %
tan & 7
9 [
D 35 C
ABCD is a trapezivm with AB =21 em and CD = 35 em.
ABC = BCD = 90° and ADC = 6.
Using as much information from the table as is necessary, calculate AD.
ARSWEF i @ [2]
Answer. 50 J11/12/Q11
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(a) One approximate solution of the equation sinx®=0.53 is x =32.

Use this value of x to find the solution of the equation that lies between 90° and 180°.

Answer [1]

(b)

13

=
D C 12 B

Triangle ABC is right-angled at B and BC is produced to D.
AB=3cm, BC=12cmand AC=13cm.

Write down the value of cos ACD.

Answer. €08ACD = ..o [1]

Answer: {a) 148 (b) —% J13/11/Q8

In the triangle POR, PO =5cm, QR=7cmand PR =9cm. Answer Triangle PORIS v

Decide whether the triangle is acute angled or obtuse angled.
Show calculations to support your decision.

Answer. ohtuse angled J14/11/Q4
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In the diagram, BCD is a straight line, A
BC=5cm, AB=12cm, AC=13cm and AﬁC: 90° .

Find

(a) tan BAC,

(b) cos ACD. 13
Give both answers as fractions.

Answer (a) tan BAC T eeeremnerereeeeseeeeesesassmnsnsennens | 1]

() COS ACD = vooeeeeeveeeeeeeeeseesees s [1]

12

. 5 a9
Answers: (a) 1z (b) 13

N04/Q8

10

In the diagram., the circle, centre O, passes C

through A, B and C.

AC is a diameter of the circle and the line
TAS is the tangent at A.

ZACB=34°. TA=3cm and TC=5cm.

(a) Find 2BAC.

(b} Calculate the radius of the circle.
Answer (a) ZBAC = ..ol [1]

340

(2 T SRR sy s Bl ) |

S

Answer. (a)56° (b)2cm
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sin b | cos b° | tan b°
0.85 0.53 1.6 e ]

In the diagram, 4BC is a straight line.
BD=4cm, BCD=90° and CBD=b".

Use as much information given in the table as is necessary to answer the following questions.

(a) Calculate the value of sin 4BD + cos ABD. AnSWer (@) ..ooiimneennesienesseses e | 2]
(b) Calculate BC. Answer (b)BC'= ... e [2]
Answers: (a) 0.32 (b) 2.12 N10/11/Q21
12 . -
In the diagram., 4ABC=90°, e,
BC=5cmand AC=+89cm.
V89
(1) What special kind of number is ¥§9 7 5
Answer (@) oo 1
(@) (1] y 2

(b) Calculate 4B. Answer (D) oo cm [2]
Answer: (a) irrational (b} & N10/12/Q13
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bo

“
o

]
[}

24

25
10

cos x°

Lhlds | unjwo
-1

25

24
tan x°

)
[+]
o
[+]

B
~]

In the diagram, DAB is a straight line.
BC=10cm, CAB = a° and CBA = b°.

Use as much information given in the table as is necessary to answer the following questions.

(a) Write down the value of cos DAC. Answer (@) s.coloeeeee [1]
(b) Calculate AC. dnswer (BYAC= .. cm [3]
Answer: (a) —g {b) 16 N10/12/Q26

14 @ cosy” =—0.54 where 90 <y <180

One solution of the equation cosx’ = 0.54 is x = 57, correct to the nearest whole number.

Find y correct to the nearest whole number.

AHSWEF  J= e 1]
Sa—2 _
(b) Solve 3 b ANSWEr 8= oot 2]
Answers: (a) 123 (b) 7 N15/11/Q8

283



15

The diagram represents a vertical, circular fairground wheel which turns about its centre O.
The wheel has 30 seats, equally spaced around the circumference, numbered consecutively
from 1 to 30.

The diagram, which is not drawn to scale, shows seven of the seats; labelled with the seat number.
The seat number 29 is at the top of the wheel.

(a) What is the number of the seat which is at the bottom of the wheel?

(b) Calculate the angle x°, as shown on the diagram. B F L [1]

() Work out the angle of elevation of seat 2 from the bottom of the wheel.

Answers: {a) 14 (b) 36 {c) 72 N17/11/Q18
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Trigonometry Paper 2

The diagram shows a vertical mast, T8, of height 18 m. T
A, B and C are three points on horizontal ground.
TA and TC are two straight wires.
TC has length 27 m and ATB = 31°. o
31 27
18
A B (N
(a) Calculate
(i) BCT, (2]
(ii) the length of TA. [3]
(b) A third straight wire, TD, joins T to a point D on the same horizontal ground.
Given that DTB = 51°, find the angle of elevation of T from D. [1]
102/2/Q3
D
19
60° 340
A 22 B C
The diagram showsa straight line ABC and a point D).
AB=22cm, BD =19cm, ABD = 60° and BCD = 34°.
Calculate
(a) thelength of BC, [4]
(b) the length of AD, [4]
(c) the area of triangle ABD, [2]
(d) the shortest distance from B to AD. [2]
J02/2/Q9
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(a) (i) Bvaluat 487 L7 [1]
a 1 valuate 48)(1? .

(ii) Find a value of x for which sin x° =tan 12° + cos 46°. [1]

(b) The diagram shows a framework ABCD.

AD=2.2m, BD =1.9 m and BCD =42°. A B
ABD = BDC =90°. ]
22 1.0
= 42°
Calculate D C
(i) ADB, (2]
(ii) BC. [3]

(c) A vertical flagpole, 18 m high, stands on horizontal ground.

Calculate the angle of elevation of the top of the flagpole from a point, on the ground,

25 m from its base. [2]
Answers: (a){i} 2.47, (i} 65.1; (b}{i) 30.3°, (i} 2.84: (c) 36:8". Jo3/2/a1
North
A
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The diagram shows the position of a harbour, H, and three islands A, B and C.
C is due North of H.

The bearing of A from H is 062° and HAB = 128°.

HA =54 km and AB =31 km.

(a) Calculate the distance HB.
(b) Find the bearing of B from A.

(¢) The bearing of A from C is 133°.
Calculate the distance AC.

(d) A lightship, L, is positioned due North of H and equidistant from A and &.

Calculate the distance HL.

(4]
(1]

[4]

(3]

Answers: (a) 77.1km: (b) 114°; (c) 65.2km; (d) 57.5 km.

Jo3/2/Q9

(a) The diagram shows a trapezium ABCD. D

Angle ABC and angle BCD are right angles. /
AB=9cm, BC=4cm, CD=6cm and DA =5cm.

The perpendicular distance from B to AD
is i centimetres.

Calculate

(i) the area of the trapezium,
(ii) the value of A&,

(iii) angle DAB.

(b) The diagram shows two triangles, Iy
PRS and PRQ.

PR = 8cm, OR =8.5cm, PSR =90°,
PRS=51°and RPQ = 95°.

(i) Calculate RS.
(i) Calculate POR.

287

(1]
[2]
[2]

[2]
[3]



Answers: a){i) 30 e, {if) 7.2 em, (iif) 53.1° {b){i) 5.03 em, (i) 60.7°, (if){a) No: POR #90° or equivalent, J04/2/Q3
(b) Mid-point of PR.

A

<G>

Diagram 1

Diagram I shows a triangle ABC in which AB = 7cm, AC=8cm and BAC =120°.

(a) Show that BC=13cm. [2]
(b) Calculate the area of triangle ABC. [2]
(c)

Diagram II

The sides of the triangle ABC, shown in Diagram I, are tangents to a circle with centre @ and
radius r centimetres.

The circle touches the sides BC; CA and AB at P, O and R respectively, as shown in Diagram II.

(i) Findan expression, in'terms of r, for the area of triangle OBC. [1]
(ii). By similarly considering the areas of triangles OAB and OAC, find an expression,
in terms of r, for the area of triangle ABC. [2]
(iii) Hence find the value of r. [2]
(d) -Calculate the percentage of the area of triangle ABC that is not occupied by the circle. [3]

Answers: (b) 24.2 cm® (c)(i) gr, (i) 14r, (iii) 1.73; (d) 61.1%. Joa/2/Q9
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In triangle ABC, BAC = 90°, BCA = 55° and AC = 20cm.
The triangle initially stood with AC on a horizontal surface.

It was then rotated about the point C onto triangle A’B'C, where ACB' is a straight line.

(a) Calculate

(i) the length of BC,
(ii) the distance AB',
(iii} the height of A" above CB'.

(h) Describe fully the path which the point A foellowed under this rotation.

(¢) Calculate the length of the path which the point A followed under this rotation.

[2]
[1]
[2]

[2]
[2]

Answers: (a)(i) 34.9 em, (ii) 54.9 em, (iii) 16.4 cm; (b) 125 arc ofa circle, centre C; (¢) 43.6 em.

J05/2/Q4

A

O

as0

42°

1040
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In the diagram, the quadrilateral ABCD represents a level park with a path BD.
AB=600m, BC=1040m, BD =950m, CBD = 42° and BAD = 118°.

(a) Calculate

(i) angle ABD, [4]
(ii) the length of CD, [4]
(iii) the shortest distance from C to BD. [2]

(b) A helicopter flew directly above the path BD at a constant height of 500 m.

Calculate the greatest angle of depression of the point C as seen by a passenger on the helicopter.

[2]

Answers: {a){i} 26.1°, {ii) 718 m, {iii) 696 m; {b) 35.7". J05/2/Q9

(1) Diagram I represents part of the framework of the ride.

The points A, B, C, D, E and F are on the framework.
The points H, C, &, E and F lie on a horizontal line.
The lines BH and DG are vertical.

BC=80m, HC=60m, DG =40m, GE=35m and DCG =320,

A B

40

32°
H 60 c G 35 E F

Diagram I
Calculate
A
(iy HCB, [2]
(ii) €D, [3]

(iii) <the angle of depression of E from D [2]
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e

Diagram 11
Diagram II shows part of the ride.
The carriage that carried the family was 4.6 m long.

It was travelling at a constant speed of 15 m/s as it passed the point F.

(i) Calculate, correct to the nearest hundredth of a second, the time taken for the carriage to pass

the point F. [2]
(ii) Express 15 m/fs in kilometres per hour. [1]
(h)(iy41.4%, (i) 75.5 m, (i) 48 8°; (c)(i) 0.31 s, {ii) 54 kmfh. J06/2/Q4b
In the diagram, A and B are two points North

on a straight coastline.

B is due east of A and AB =7 km.

SEA
The position of a boat at different times
was noted. A 7 3
LAND
(a) At 8am., the boat was at C, where North C _¢Q
A A
ACB =66 and ABC = 48°,
66°
Calculate
48°
(i) the bearing of B from C, A 7 B [1]
(ii) the distance AC. [3]
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(b) At9am., the boat was at D, where
A North QGL D
AD=63kmand DAB = 41°,

6.3

Calculate 41°

(i) the area of triangle ADB, A 7 B [2]

(ii) the shortest distance from the boat to the coastline. [2]
(c) At1la.m., the boat was at E, where North g\_ﬂ E

AE=9km and BE = 5km.

J 5

Calculate the bearing of E from A. A 7 B [4]

Answers: (a) (i) 138°, (i) 5.69 km (b)(i) 14.5 km?, (i} 4.13 km: {c) 56.4°. J06/2/Q9

The diagram represents a framework.

B(; =13m, BI? =1.9m and BAE =15m.
BCD =76°, BAE = 68° and BED =90°.

68
A
Calculate
(a) DBE. [2]
(b) AE, [2]
(¢} BDC. [3]
Answer. (a) 37.9% (b} 0606 m; (c)416° J07/2/Q2
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Diagram I

In Diagram I, the point D lies on AC and N is the foot of the perpendicular from € to BD.
AB=61m AD=30mand DC=45m
Angle BAC =41°.

(a) Calculate BD. [4]
(b) Show that, correct to the nearest square metre, the area of triangle BDA is 600 m?. [2]
o) Explain why Aeaof ABCD _3 1
(c) Explainwhy - ofABDA ~ 2 [1]
(d) Calculate the area of triangle BCD. [1]
(e) Hence calculate CN. [2]

(f)
C

—
Lh

Diagram II

-
ey

The same points B, C, I? and N lie on a sloping plane.

The point E is 15m vertically below C.

The points B, E, D and N lie on a horizontal plane.

Diagram II represents this mformation.

Calculate the angle of elevation of C from N. [2]

Answer: (a)43.1 m; (c)same height (d) 800 m% (e}41.8m; (f)21.1° J07/2/Q9
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(a) Aflagpole is a cylinder of length 15m and diameter 14 cm.

Calculate the volume of the flagpole.

Give your answer in cubic metres. [31
(b) The flagpole. represented by TP in the diagrams below, is hinged at the point P.
It is raised by using two ropes.
Each rope is fastened to the top of the flagpole and the ropes are held at A and B.
The points A, P, B and T are in a vertical plane with A. P and B on horizontal ground.
TP=15m AP=23mand BP=12m.
T
(i) When ATP = 90°, calculate TPA.
15
A B
23 P12
[2]
T
(ii) When TBP = 37°. calculate BPT.
15
A 3r
23 P 12
[3]
(ili) When the flagpole isvertical, T
caleulate the angle of elevation of
the top of the flagpole from A.
15
A B
23 P 12
[2]
Answers: (a) 0.231, > (b (iy 49.3° (i) 114, (ivy 331° Jog/2/Q1
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North

H

The diagram shows the positions of a harbour, H, a lighthouse, L. and two buoys A and B.

HAR is a straight line.
The bearing of A from H is 042°.
HA=4.5km, AL =2.8km and HAL =115°.

(a) Find the bearing of
(i) HfromA,
(i1) L from A.

(b) Calculate
(i) HL.
(ii) the area of triangle HAL.

{¢) Aboat sailed from the harbour along the line HAB.
(i) Calculate the shortest distance between the boat and the lighthouse.
(ii) The boat sailed at a constant speed of 3m/s.

Given that the boat reached A at 07 15, find at what time it left the harbour.

(1]
(1]

[4]
(2]

(2]

(2]

Apswers: {a){i) 222°, (i) 107 (b)) 6.22 km, 5.71 km%  {c) (i} 254 km, (i} 06 50.

J08/2/Q9

15 (a) A heavy ball hangs from a point P, P
11 m above horizontal ground, by means
of a thin wire.

The point D is on the ground vertically below P.
The point B is on the ground 4 m from D.
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(i) Calculate the angle of elevation of P from B. [2]

P
(ii) The ball swings, with the wire straight, 2g°
in the vertical plane PDB. 11
X

When the ball is at X, directly above B, a
DBX =28°. .

D B
Calculate -
(a) PX, [2]
(b) XB. [3]

Answers: (a)i) 70.0°, (iij@) B.52m, {ii){b} 3.48m; J09/2/Q3

G

38°

17

(5

In the diagram, BD = 17 cmy €D = 10cm, BC =9cm, BAD = 114° and ABD = 38°.

Calculate
(i) 4D, [3]
@iy BCD:. 3]
Answers: (@) (i) 11.5cm, {iiy 127" J09/2/Q9
17
()
P 17 0
8
]
s 29 R
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PORS 15 a trapezium. i
PO =17cm, gR=8cm, SR=29cm and SRQ = 90°.

Calculate

(i) the area of PORS, [1]
(if) PSR. [2]

(b)
L
15 18
10
K N M

In the diagram, triangle KTM is similar to triangle LNM.

KL=15cm, IM=18cm and LN = 10cm.

(i) Find KM. [2]
(ii) Find K. [2]

(iif) P is the point on LM such that PN is paralle] to LK.
Find _ he area of triangle NPM
the area of trapezium KLPN
Give your answer as a fraction in its simplest form. [2]
Answers. (a)i) 184 CIle, (iiy 3377 (b)(i) 27 em, (iiy 15cm, (i} % . J10/22/Q7
18 North
Q
20
P

17

The diagram shows two ports, P and (0, and a lighthouse L.
PQ=20km, PL=17km, QPL = 50° and the bearing of Q from P is 075°.
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{a) Find the bearing of P from L. 1]

{(b) Calculate OL. [4]
(&) (i) Calculate PLQ. [3]
(ii) Hence find the bearing of ( from L. [1]

{d) Aboatleaves P and sails in a straight line to Q.

(i) Ittakes 4 hours and 53 minutes to sail from P to 0.
It arrives at Q at 0223.

At what time does it leave P? 1]

(ii) Calculate the shortest distance between the boat and the lighthouse. [2]

Answers. (a) 305° (b} 159 km fc)fi) T74.9° (i} 019.9%; (dyi) 2130, (i} 13.0'km: _]10/22/Q9

B 20 C
115¢

LY

A D

ABCD is a trapezinm with AT parallelta BC.
AB = 16em, BC = 20 cml and ABC = 115°.

(a) Find AC.

Answer e e cm [4]

(b) Show that the perpendicular distance between BC and AD is 14.5cm.

{c) The area of the trapezium ABCD is 348 em?.

(i) Find AD. ABSWEP  eoooeereeeesvesesrveinennnne €11 [2]

(i) Show that the area of triangle ACD is 203 em?. [1

(iti) Hence, or otherwise, find CAD. Answer s [3]
Answers: (a) 304 (c)i) 28 (i) 28.4°fo28.5° J11/21/Q7
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(c) 4 Nerth

K

The scale drawing shows a map of three towns, J, K and L.

The distance of K from J is 15km and the bearing of K from Jis 125°.
(i) M is due south of J and due west of K.

Calculate the distance, in kilometres, of M from K.
Give vour answer correct to 2 decimal places.

ANSWET  eooeveeeeeceeseeeeseneieineens km [2]
(i) Using measurements from the diagram, find
(a) the bearing of L fromJ, ARSWET  cooeveeeeeeeeeeeeceeeveeearinnneenens [1]
(b) the actual distance, in kalometres, of Lfrom J.  Answer .....cccoeveceeeeceeneen km [1]
{c)i) 12.29 (ii)(a) 247° (b) 10210 10.7 J11/21/Q11c
21 s

300

- B
The angle of depression of a buoy, B, from a point, C, on a cliff is 15°,

The distance BC is 250 m.
A seagull, 8, hovers so that it is vertically above B and §B = 300m.
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(a) (i) Find SBC. ARSWer oooveeiiiniies e sseeeneeenns 1]
(ii) Find 5C.

Answer ..oivceviieeeeseeeceeen [3]
(]'_ii:' Find the a_ng]_e Df elevaﬁou of S fror_ﬂ C AHSH'C?' T I T I T I NI LTI L LRI I I LT [3]

(L)

—
b

B

D is a marker at sea level vertically below C and due west of B.
(i} Find DE.
VT RS ' B 2

(i) M is a marker at sea level 200m from B and DEM = 30°.

Find the area of triangle DBM.

Answer oo m® [2]

(1) N is a marker at sea level due south of B and DN = 450 m.

A boat sails on a circular course through D, B and N.

Write down the radius of the cirele.

Answers: {a)ii) 75° (i) 337 (ii) 44.3° (bMi) 241 (i) 12100 (i) 225  J11/22/Q10

22 (a) Three towns, 4, B and ! are located such that A5 = 90km, BC'= 100km and AC = 85km.

The bearing of B from 4 is 127°.
(i) Write down the bearing of 4 from B.

(if) . Of the three towns, 4 is the furthest north.

Using a scale of 1em to 10km, construct a scale drawing to show the positions of the
three towns.
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4 North

4 [3]
(iii) Measure the bearing of B from C. ANSWEF  ovedivecrereesssssinecresnssenensnne [ 1]

Answers: (a)i) 307> (i) 074° J12/21/Q8

23 4

15
BH 2
11
60.5
50
D c

Avertical mast, 4B, is 15m tall and is attached to the top of a building at B.

The top of the mast is attached to the roof of the building at E using a wire.
ABE=90%and BE =11m.

(a) (i) Calculate AE. ARSWEF oo L [ 2]

(ii) . D is a point on the ground such that AD = 60.5m and BD = 50m.

Calculate ADB. ARNSWEF e [ 4]
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15

750 55°

F

The top of the mast is also attached to the roof of the building at F using a wire.

FBE = 75°, BEF = 55° and ABF = 90°.

(i) Calculate BFE.

P2 T4t —— )
(ii) Calculate FB. Answer ..m [3]
(iii) Calculate the angle of depression of F from the top of the mast.
ARSWEF e [ 2]
Answers: {a){i} 186 {y 11.2 (b1 s0° (iiy 11.8 {iiiy 51.9 J12/21/Q11

24 (a) ABCD is a trapezinm/with BC parallel to AD.

B 9 C

18

55°
A [11 D
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E 1s the point on AD such that BE is perpendicular to AD.
BDA =55, AE=T7cm, BE=18cmand BC=9%¢m.

Calculate
@ BAE, Answer
(if) the area of the trapezium 4ABCD. ANSWEF  ooeeeeeeCO [4]
(b)
P P o
112°
41°
S < R
PORS is another trapezium.

POR =112° and PRS = 41°, each measured correct to the nearest degree.
Find the smallest possible value of QRP.

- [2]

Answer: (a)(i) 68.7° (ii) 257 to 257.5 (b) 267 J13/21/Q6

25 (b) The diagram shows the positions, P, ( and R, of three buoys.
The bearing of Q from P is054°, PO=250m, OR =340m and PR = 160m.

Q

R

(i) Calculate the bearing of R from P. ANSWEF oo eereeeeeneesneesnennens | D]
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(i) Calculate the area of triangle POR. ARSWEF oo eeeeeeeenee T [2]

(b)) 164 to 164.11° (i) 18780 to 18800 J13/21/Q11b

26 The diagram shows a field on horizontal ground.
The side AB 1s next to a straight road XT.
AB=130m BC=164m and ABC = 115"

-I-
Ef,f"JF
150
A
X = -
- 164
c
(a} Calculate AC. ARSWEE e [3]
{b) Work out the area of the field. Answer . _.m [2]
{c)} The field is to be sown with grass seed.
Each square metre of the field is sown with 3.25 g of seed.
The zeed is only sold inl 5 kg bags.
How many bags of grass seed must be bought? Amswear e [2]
(d} A bird is hovering directly above B.
The angle of elevation of the bird from 4 is 18.5%.
Calculate the height of the bird above B. Answer . _.m][2]
{¢) Calcolate the shortest distance from C to the road XT. Adnswer e [3]

Answers: (a) 248.6 to 249 (b) 9660 or 9661.2(__) (c) 7 (d) 434910435 (e) 148610143 J14/21/Q9
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B
4 e
A Nt -
? 11
F 3 £
In the framework ABCDEF, BCD is a straight line, and C4 is parallel to DF.
ABD, BDE and DEF are right angles.
AB=4m, DE=11mand EF=4m.
(a) FDE =x°.
Show that x=20.0 correct to 3 significant figures. [2]
(b) BAC =)~
Stating your reasons, explain why y=rx. [1]
(€) Calculate AC. Answer SRS 111 ] |
(d) The perpendicular distance between the parallel lines C4 and DF is 7m.
Calculate the area of ACDF. Answer v [4]
Answers: (c) 4.256 o4 26 (d) 55,8 10559 115/21/Q5
28
B
C
15 1
H E
A 2 D
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In the diagram, AB is a vertical wall.
A beam, CD, of length 11 metres, rests with one end, D, on horizontal ground.
It is held in place by two cables, BC and BD.

Given that AD = 8 metres, BD = 15 metres and angle BDC = 55°, calculate

(a) the length AR, [2]
(b) the length of the cable BC, [4]
(c) the angle between the beam CD and the ground. [3]
Answers: (a) 12.7m; (b) 12.5m; (c) 67.2°. N01/2/Q1
B
370
A
€ 530
D D
Diagram I Diagram II

Diagram [ shows a path, AC, in a park ABCD. ,
It is given that AC = 530.m, BC = 370 m and that AC ts perpendicular to BC.

{a) Calculate angle ABC. [2]

(b) Diagram 11 shows two other paths, AE and CE, in the park.

Given that angle CAE = 25° and angle AEC = 90°, calculate the length of AE. [21
{(¢) Given also that angle ACD = 70° and angle CAD = 90°, calculate
(i the length of CO, 2]
(ii} the area of the park ABCD. 3]
Answers: (a) 55.1°: (b) 480 m; {c) 1550 m; (d) 484 000 m® . N02/2/Q1
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45

The diagram shows four points, A, B, Cand D, on a piece of horizontal fand.
It is given that AB = 45 metres, AD = 25 metres and B0 = 28 metres.

fa) Calculate angle ADE, [4]
(b) Given also that €D = 22 metres and that angle ACD = 33°, calculate angle ADC. (31

(¢} The line BD is produced beyond D.

Calculate the shortest distance from C to this extended line. [21
(d) D is the foot of a vertical mast, DT.

The angle of elevation of the top of the mast, T, from A 15 40°.

Calculate the angle of elevation of T from B. 131

Answers: (a) 116.1%; (b) 118.4°; [c) 17.9.mi(d) 36.8". NO02/2/Q8

31

Y

An aircraft waiting to land is flying around a triangular circuit ABC.
A,+B and C are vertically above three beacons, X, ¥ and Z.
T is the control tower at the airport, and T, X, ¥ and £ lie in a horizontal plane.

BC =18 km, CA =22 km and AB =24 km.
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{a) (i) The plane is flying at 200 km/h.

Calculate the time, in minutes and seconds, that the aircraft takes to complete one circuit.

[2]

(ii) Calculate the largest angle of triangle ABC. [4]
(h) Zisdue Westof T.

The bearing of X from Z is 042° and the bearing of X from T is 338°.

(i) Find the angles of triangle TXZ. [2]

(ii) Calculate TX. (2]
(c) The aircraft is flying at a constant height of 2600 metres.

Calculate the angle of depression of the tower, T, from the aircraft when it is at A. [2]

Answers: {a){i) 19 minutes 12 seconds, (i) 73.0% (b){i) 66°, 647, 48°, {ii) 17.6 km: {c) 84°. _N03/2/Q10

32

E

78°

35°

B C

The diagram represents some beams which support part of a roof.
AD and BC are horizontal and CDE is vertical.
AC =8 metres, BAC = 78%, ACD = 35° and CAE = 90°.

Calculate the length of the beam

(@) 4D, 2]
() CE, 2]
(6 4B. 3]
Answers: (a)4.59 m; (b) 9.77 m: (c) 8.96 m. N04/2/Q1
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@)

B 5 D C

The diagram shows a circle which passes through D, E and F.
AFB, BDC and CEA are tangents to the circle.

D is the midpoint of BC.

Given that BD = 5cm and AF = 8 cm, find

@ EC,

(i) €AD.

(b)

52° 58°
o Y R

The diagram shows a circle which passes through X, ¥and Z.
PZQ, OXR and RYP are tangents to the circle.

Given that POR = 52° and QRP = 58°, calculate
) OFR,

) QZx,

(i) ZX7.

[1]
[2]

[1]
[2]
[2]

Answers: (a){i} 5 em, (i} 22.6% (b){i) 70°, {if) 84°, (i) 55°.
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4% B

Three paths, 4B, BC and CA, run along the edges of a horizontal triangular field 4ABC.
BC=51m, AC=72m and angle ACE = 81°.

(a) Calculate the length of AB. [4]
(b) Calculate the area of the field 4BC. [2]
(¢) Calculate the shortest distance from C'to AB. [2]
(d) A vertical tree, CT, has its base at C.
The angle of elevation of the top of the tree from A 1s 15°.
Calculate the height of the tree. [2]
(¢) John measured the largest angle of elevation of the top of the tree as seen from the path AB.
Calculate this angle of elevation [2]
Answers: {a) 815 m: (b) 1810 m®; {c} 44.5 m: (d} 19.3 m; {e) 23.4°. No4/2/Q7
35
E
D
A &) P
B
C
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The diagram shows two circles with centres @ and P.
ABC and ADE are tangents to the circles at B, C, I and E as shown.

AQP is a straight line.
{a) Giving a reason for your answer, write down angle ABO. [1]
() Itis given that OB =6cm, AO=13cm and PC=15cm.
(i) Show that angle QAR =27.5", correct to one decimal place. [1]
(ii) Calculate AC. [2]
(iii) Calculate CE. [3]
Answers: [a) 90°; (b){ii) 28.8 cm, (iii} 26.6 cm. NO05/2/Q1
36 North
B
72
i A
60
C
Three points, A, 8 and C, lie on a horizontal field.
Angle BAC =75 and the bearing of C from A is 217°.
AB=T2mand AC =60m.
(a) Calculate
(i) the bearing of B from A, [1]
(ii) BC, [4]
(iii) . angle ABC, [3]
(iv) the bearingof C from B. [1]
(b) A girl standing at B is flying a kite.
The kite, K, is vertically above A.
The string, BK, attached to the kite is at 24° to the horizontal.
Calculate the angle of elevation of the kite when viewed from C. [3]
Answers: [a){i) 2027, (i} 80.9 m, {iii) 45.7°, {iv) 157.7"; {b) 28.1". NO05/2/Q8
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64

e/

Q 91 R

The diagram shows a footpath PR across a park PORS.
PO =064m, PR =53m, PS =74m and OR =91 1.
Angle PRS = 68°.

Calculate

(a) OPR.

(b) RPS.

{c) the area of triangle PRS.

Answer: (a) 1017 (b) 704° (c) 1850m* N06/2/Q3
38 . .
A vertical flagpole, BF, stands at the top of a hill.
AR is the steepest path up the hill.
N lies vertically below B and ANB = 90°.
AN=100m and AB =104 m.
A
{(a) Show that BN =28.6m. [1]
(b) Itis given that FAN = 25°.
(i) Write down the size of the angle of depression of A from F. [1]
(ii) Calculate the heig]:lt, BF, of the ﬂagpole. [3]
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The diagram shows three other straight paths (CB. DB and ACD)} on the hill.
The path ACD is horizontal and BAC = NAC = 90°.

CN and DN are horizontal lines.

(i) Given that AC = 60m, calculate BCN. [4]
(ii) Given that BDN = 10°, calculate DBA. [3]
Answer: (b){i) 25° (i) 180or184m (c){i) 137%er13.8° (i) 50.8° N06/2/Q9
39 C

B
20
24
D

The points A, B, C and D represent four towns on a map.
ABC s a straight line.

AB=24cm, 8D = 16cm and CD =20cm.

Angle ABD = 112°.

A

(a) Calculate

(i) AD, [4]
(i) angle BCD, [3]
(iii) the area of triangle ABD. [2]

(b) The scale of the map is 1 : 250000.

Calculate the actual distance, in kilometres, from town A to town B. [1]

Answers: {a)(i) 33.5 cm, (i) 47.9°, (i) 178 cm®, (b) 6O, NO07/2/Q5
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Fight straight paths in a level garden form this shape with rotational symmetry of order four.

(a)

The two paths shown, AB and BC, form part of the isosceles triangle ABC.
AC =10m and angle BAC = 65°.

Calculate
(i) the length of the path AB, [2]
(ii) the area of triangle ABC, [2]
(iii) the area of garden enclosed by all 8 paths. [2]
(b) B

Ada walked along the paths BC and CD.
(i) Calculate BCD. [2]

(i) After walking in the direction BC, Ada turned to walk i the direction CD.
State the value of the angle through which she turned. [1]

Answers: (ali) 118, (i) 533to537, (i) 3132103145, (b)) 140c, i) 40 NO8/2/Q2
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C is a point on a slope with highest point B, where CB = 10m.
A vertical mast, AB, of height 15 m stands at B and ABC =105°.

AC is one of the wires that supports the mast.

(a) (i) Write down the angle between CB and the horizontal.

(ii) Calculate the length of the wire AC.

(b) A

1052

D

D is another point further down the slope.
AD is another supporting wire.

Given that AD = 30m, calculate ADB.

(c) A

15 27

20
E

The points B, £ and F are on horizontal ground at the top of the slope.

The mast is supported by another wire AF.
BEF =900°, AF =27m and BE =20m.

Calculate
(i) EF,

(ii) the angle of elevation of the top of the mast from F.

315

[1]
[4]

[3]

[2]
[2]



Answers: (api) 157 (i) 201 (by 28.9° (cjm 102, {iiy 337 N08/2/Q8

42 A small submarine dived in a straight line from a point A4 on the surface to examine an object at the
point /¥ on the seabed.

(@) A

-
W

It dived at an angle of 15° to the horizontal and reached W after travelling 50m.

Calculate the depth, d metres, of the seabed at 7. [2]
(»)
M [iz A
152
10
B
—
w

A marker is at the point M on the surface.
When at B, the submarine was 10 m vertically below M.

Calculate AB. [3]
(0
M Xj A
152
10
= C
f—
w

When at C, the submarine was at its nearest point to M.

(i) Find BMC. [1]
(ii) Calculate CM. [2]
Answers: (@) 128m (b) 386m (cMi) 15° (i) 9.66m N09/2/Q3
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43  (a) The diagram shows the side ABCDE of a building.

G 2
3 D
B 3.5
2
-
A 7 E

AB=2m, BC=3m, CD=2m, DE=35mand E4 =4m.
AB and DE are vertical.
AE 1s horizontal.

(i) Using a scale of Zem to 1 m, construct an accurate scale drawing of ABCDE.

(ii) Measure and write down ABC.

() The diagram shows the pentagon PORST.

R
7
10.5 5
Q 12
7
P 1 T

PO=Tcm, QR=10.5em, RS'=T7cm, ST=12cm and TP = 14cm.
OPT = PTS=90°.

(i) Explain why the shapes ABCDE and PQRST are not geometrically similar.
(i) Show that ©5° =221.
(i) Calculate ORS.
(i¥) Calculate ROS.

[3]
[1]

[1]
[2]
[3]
[2]

Answers: (a){i) Accurate scale drawing of ABCDE of the comrect size (11} 135° (b){i) DE:-ST#1:35
(i) 08*=(12-7¥+14% (iii} 115" (iv) 25.1to 255"
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44 (a)

49

B 180

AR is vertical and BC is horizontal.
AB=49m and BC=180m.

(i) Calculate BAC. [2]
(ii) State the value of the angle of depression of C from A. 1]
(b) S5 and P are two positions at sea and L is a Lighthouse.
1200 I
s North
1300
P
5'is due West of L and P is due South of L.
SL.=1200m and SP = 1300 m.
(i) Calculate LP [2]
(ii) Calculate the bearing of § from P. [3]
(iii) A boat sailed from Sto P.
It left S'at 15 56 and reached P at 16 04.
Calculate its speed in'kilometres per hour. [2]
Answers. (afi) 748 (i) 152 (b1} 500 (ip 293 (i) 9.75 N10/21/Q2
A
15
340 60°
B C D

ABC is a triangle in which 4BC=34° and 4C=15cm.
BCD is a straight line and ACD = 60°.

Find
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() BAC, [1]
(i) BC. [2]

()

R

The shaded part of the diagram shows a lake. P and @ are points at each end of the lake.
R is a point on the same level ground as P and Q.

PR=55m, QR="70m and PRQ =112°.

(i) Calculate PQ. [4]
(ii) Aplan is drawn using a scale of 1 centimetre to'5 metres.
(a) State the lengths of PR and OR on the plan. [1]
(b) Find the area of triangle POR on the plan. 2]
() The area of the lake on the planis 32.4cm?.
Calculate the actual area, in square metres, of the lake. 2]
Answers. {a)(i) 26 (ii) 11.8 {b)(i) 104 (iiMa) 11and 14 (b) 71.4 (c) 810 N10/21/Q9
46
7 17 X
125°
4
¥

The points X ¥ and Z are on horizontal ground.
XY=4km, XZ=17Tkm and YAZ = 125°.

(a) Calculate YZ. [4]
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(b)

o P
u 17 ]
zZ X
44
4
¥
The points P and ( are the same height vertically above X and Z respectively.
(i) When an aircraft was at P, its angle of clevation from ¥ was 44°.
Calculate PX.
Give your answer in metres, correct to the nearest 100 metres. 3]

(ii) The arrcraft took 2 minutes 54 seconds to fly from P to (.

(a) The aircraft reached its destination 39 minutes 6 seconds after flying over .
The flight ended at 15 03.

At what time did the aircraft fly over P? [2]
{b) Calculate the average speed of the aircraft as it flew from Pto Q.
Give your answer in kilometres per hour. [3]
Answers. {a) 19.6km (b}l 3900m (iijfa) 1421 (b} 352 km/h N10/22/Q11
47 ABC is a triangle in whieh ABC = 90°, BAC = 40° A
and BC = 10em.
P is'the point on AB such that PCB = 20°. 40°
Calculate P
(a) PB, Answer em [2] K 20°
B 10 C
(b) AP, ARSWEF e em [2]
(c) the perimeter of triangle PBC. ARSWEr em [3]
Answers: {a) 3.64 (b} 8.24-828 (c) 24.2,243 N11/21/Q1
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48 P, 0, R and § are four points on level ground.
PQ is parallel to RS and 0bs — 60",
PS and RQ intersect at T.

<€)

R

(a) Write down the value of PSR. Give a reason for your answer.

North

ANSWEr PSR = oo BECATISE 1ottt e ee e et e eeee e e meneeeeneen e

(b) The bearing of O from P is 070°.
Find the bearing of

(i) SfromP, Answer
(ii) P from §, Answer
(i) R fromS. Answer

() (i) E=xplain why triangles POT and SRT are similar.

(i1) Given that PT =54 m. T8 = 36m and RO = 85m, find TO.

1

-1

. [1]

.1

Answer — ]
Answers: (a} G0F altemate angles (b)) 130° (i) 310° (iii) 250° (c)i) triangles equianguiar (i) 51 N11/21/Q3
49 (a) B
5.5
C
11
4=

In the diagram, AC = 11em, BC = 5 5cm and BAC =25°.

It is given that ABC is an obtuse angle.

Calculate ABC. ARSWEY e [41
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D v
12 F

In the diagram, DF = 12cm, DE = x centimetres and EF = (5 + x) centimetres.

(1) Form an equation in x and show that it reduces to 32+ 15x—119=0 . [3]

(ii) Solve the equation 322 +15x-119=0, giving each answer correct to 3 decimal

places.
ARSWEr X = vivriviiiinennnns OF criasteeeevnnennss | 4]

(iii) Find the length of EF in millimetres, correct to the nearest millimetre.

Answers: {a) 122° (b)(ii}) 4276 and -9.276 (i)} 93 N11/21/Q9
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50 0

5.32 North
25°
A
373 P
547
B

The diagram shows four points, 4, B, P and (3, at sea.
B is due South of 4 and P is due East of A. )
AP=373km, BP =547km, AQ=5.32km and PAQ =25°.
(a) Calculate ABP. Answer | i [ 2]
(b) Calculate PQ. ANSWeEr e km [4]
(¢) Aboat sailed in a straight line from O to 4.

ANSWEF s [1]

(i) Find the bearing of A from Q.

(i) A lighthouse is situated at 4.
The top of the lighthouse is 30m above sea level.
Calculate the angle of depression of the boat from the top of the lighthouse when the
boat is 100m fromA.

Answers: (a) 43.0-{b) 2.50 (c)(i) 245° (i) 16.7° N11/22/Q2
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51

(a) Intrangle POR, RPQ = 18°, POR=90° and PR=4.5m.

P
Find PQO.
18°
Answer e, M [2] 4.5
o
() In triangle ABC, AB = 10.2m, AC = 6m and ACB = 90°. y
(i) Find ABC.
102 6
B He
Answer
(ii)
D
143 A4
102 6
B He
D 1s the point on CA produced such that BD = 14.3m.
Find 4D. Answer .. m[4]
Answer. (a) 4.28 (b)(1) 36.0° (b)ii} 5.68 or 5.69 N12/21/Q1
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52

A
48°
65
84 60°
o D B
A, B, C and D are four points on horizontal ground.
CDB 1s a straight line.
AD=65mand CD = 84m.
DAB=48° and ADB = 60°.
(a) Calculate 4B. Answer m 3]
(b) Calculate the area of triangle ACD.
ARSWEF oereereeereeerreeeerennne. T [2]
(c) Calculate AC. AHSWEF e L [4]

(d) A vertical tree of height 35m stands at 4.

P is the point on the line BC such that the angle of elevation from the line BC to the top of

the tree is greatest.
Calculate this angleof elevation. Answer e [ 3]
Answer. (a) 59.2 (b)-2360 (c) 129 (d) 31.9° N12/21/Q9
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50°
B
¢ 31

In the triangle ABC, ABC = 90°, ACB = 50° and BC = 31 m.
D i1s the point on AC such that BDA = 90°.

(i) Show that CI?=19.93 m, correct to 2 decimal places:

2]
ii) Calculate AD.
(&) et Answer — Y ]
®)
S
55°
52
o
P 0 R
Two boats are at the points P and (2 .
RS 1s a vertical eliff of height 52 m.
PSSO =10° and QSR = 55°.
(i) State the angle of depression of P from S. Answer 0]
(ii) Calculate the distance, PQ, between the boats.
Answer S— Y ]
Answer. (a){i) 19.93 from correct rounding (i) 28.3 (b)i) 25° (i) 37.2 or 37.3 N13/21/Q6
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54 (a)

C
B
In triangle ABC, ABC = 45° and BAC = 65°.
AC is 5cm shorter than BC.
. _ 5sin65

(i) Showthat BC= 65 — sind5" [3]
ii) Findthel f BC.
(if) Find the length o £ X . S — - B |

(b)
P
13
10
4 6 R S

In triangle POR, PQ = 13cm, QR = 6cm and RP = 10cm.
OR is produced to S.

(i) Find the value of cos PRQ, giving your answer as a fraction in its lowest terms.

(if)  Hence write down the value of cos PRS. £ 2 S SS—— b
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(c)

Triangle DEG has the same area as triangle DEF, but 1s not congruent to triangle DEF.
The point G is lower than DE and GE = EF.

Draw the triangle DEG in the diagram above. [1]
(d) In triangle LMN, LMN = 30° and ML = 2MN.

When the area of triangle LMN is 18 cm?, calculate MN.

Answer (a)(ii) 22.7 or 22.8 (b)) i 1+ (d) 6 N13/21/Q12
40 40
55 B
8
122°
! 14 ¢

In triangle ABC, AC=14cm, BC=8cm and ACB = 122°.
(a) Show that AB=19.5cm, correct to 3 significant fipures. [4]
(b) Calculate ABC. ANEWEF  ooeeeeveeeeeeeeeereenrseenenennes. |3

1

(¢) Arhombus, BDEC, of area 52 cm? and sides 8 cm is placed next to triangle ABC as shown in the
diagram.
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8
122°
A
14 C D
E
Given that BCE is an obtuse angle, calculate the reflex angle ACE.
B L U U |-
Answers:(a) 19.46 seen: (b) 37.5; (c) 248. N14/21/Q5
6 (1)
P
8
37° B
o S 3 R
The diagram shows a triangle POR with POR = 37°.
S is the point on OR such that PSR = 90°, PS=8cm and SR=5cm.
Calculate
(i) PR, ARSWEF v €L [2]
(ii) the shortest distance from Sto PQ. Answer .. cm[3]
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Answers:(a){i) 112 to 118; (i} Perpendicular bisector of AB; {iiij{a) Correct region shaded; (b) 2.8 to  N14/21/Q8
32; (iv) Yes as path of D passes through the shaded region; (b){i} 9.43; (i} 6.39.

57 (a) ABCDE is a pentagon with one line of symmetry.

N " A
BC=DE=10cm, DC=30cm and BCD = CDE = 90°,
The shortest distance between 4 and DC1s 22 cm.

(i) Calculate AB.

E B
% a1 RO <  f 121 | 10 10
(i) Calculate 45C . D 0 c
(b) Intriangle POR, PO ="7cm, PR=9cmand POR = 65°. p
Calculate PRQ.
7 9
65°
o R
Answers: (a){i) 19.2: (i) 128.7: (b) 44.8 N15/21/Q2
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58

The diagram shows the positions of four islands at A, B, C and D.
4 is due north of B. )

DAC=48", CAB =55 and BCA =51°.

AC=19km and AD=27km.

(a) Calculate the bearing of D from 4.

ARSWEE v rsesessssrsr s [1]

(b) Calculate the bearing of 4 from C. ARSWEF  eovoeeeeeeeeeeeeseeeeeeesseesssenne 1]
(¢) Caleulate the distance between 4 and B. ABSWEF  eeoeeseseeseeeee e km [3]
(@ Calculate the distancelbetweén Dland C. ABSWE  eoreeeeeeeeeees e km [3]

(e} Aboat leaves D and sails, at a-constant speed, in a straight line to A.
It takes 3 hours and 36 minutes to sail from D to 4.
X is the point on 124 that is closest to C.

Calculate the time, correct to the nearest minute, the boat takes to travel from D to X.

Apswers: (a) 283 (b) 055 (c) 154 {d) 201 (e} 114 minutes N16/21/Q7
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North

59 B
25
4)20°
38
C
The diagram shows the positions of three towns, 4, B and C.
B is due north of 4 and the bearing of C from A is 220°.
AB =25km and AC = 38km.
() Find the bearing of 4 from C. ARSWEF oo e [1]
(b) Show that BC = 59.4km correct to 3 significant figures. [3]
(c) Calculate the bearing of C from B. ANSWEF e e [4]
Answers: {a) 040 (b) 59.4 comecily derived (c) 204.3 N17/21/Q3
60
(®)
o
A B
\V
35°
35"
5
R
D yz o ¢
In rectangle ABCD, AB = 9cm and AD = 5cm.
DAQ = 55°, CBP = 35° and AQ is perpendicular to BP.
(i) Calculate 40. ANSWET oot cm [2]
(i) Caleulate AR. ARSWEF oo em [2]
(iii) Calculate the area of triangle ARB.
AnSWer e cm? [2]
(iv) Calculate the total area shaded in the rectangle.
ARSWEF e e cm? [3]
N17/21/Q11
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61 (a)

A
Mﬁs
[ 200 i3

From the top of a vertical tower, AB, an observer sees a car at .
AB = 65m and CB = 200m,.

Calenlate CAB.

(b)

300

P 5

The diagram shows three positions at sea, R, P
R 15 due north of P and S 15 due east of P.
RF = 300m and BS = 750m.

(i) A boat sailed at a constant speed of 5 Rto 5.
It was at B at 2256,

Find the time it reached 5. [31
(ii) Calculate the bearing of § (3]
Answers: (a) 72.0°, (b)(i) 2 NO7/2/Q1
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Bearings Paper 1

The diagram shows a lighthouse, L, L 0
and two ports P and 0. _ 30°

{} is due east of L and PL{J = 80".
P and @ are each 10km from L.

2

Find
(a) LOP, ARSWEF (@) woreeoreeeereeeeeeeeeseeereneesenennenenes [1]
(b) the bearing of () from P, P SR § §

(c) the bearing of L from P. (B) ceeeeericecsers s cestiesnaneenene. [1]

J02/1/Q7

22°
B A

A, B and C are three ships.
B is due West of A.

(a) Given that ABC=22° | write down the bearing of C from B.

(b) By using your protractor, find the bearing of A from C.
ANSWEr (@) oo eeneeen 1]

Answers: (a)068%; (b) 199% to 2005, 104/1/Q15
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A is due North of O. B A

(a) A ship sailed from O to B, where AOB =12°,
Write down the bearing of B from 0.
. 12°
(b) At B, the ship turned and sailed to C, where OBC = 30°.
Calculate the bearing of C from B.
C (0]
ANEWEE (M1) oo ve v e ena s s endons [1]
(B) et e e [1]
Answers: (a) 348°; (b) 218°. Jos/1/Qa
North
Do . A
S
Ce B
The bearing of a lighthouse from a ship, S, 1s 220°.
The position of S is marked on the diagram.
(a) Which of the four points A, B, C or D is a possible position of the lighthouse?
(b) Write down the bearing of S from the lighthouse. _dnswer (B) ..oovveeveeeecerecee e [1]
Answer_ (@) C > (b) (0M0° Jj10/11/Q5
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The scale drawing shows three towns. A, B and C.
The scale of the drawing 1s 1 em to 25km.

North
A
A
C
B
(a) Measure the bearing of A from C. e DT 0 R | | |
(b) Find the beariug of C from A. B T SRR | | |
() Find the actual distance, in kilometres, from B to C. Answer e, Em [1]
Answer: {a) 057 (b) 237° (o) 2375 J11/12/Q16
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North

The diagram shows a map of a lake.
Three points 4, B and C are on the edge of the lake.

(a) A ship sails due south from A to B.

Write down the bearing of B from A4. Answer - [1]
(b) A yacht sails from 4 to C.

Measure and write down the bearing of € from A. Answer -[1]
(¢) Acrisersails from Cto D on a bearing of 105°.

Work out the bearing of C from D. Answer - [1]
Amswers: (a) 180° (b) 2207 (c) 285° J14/11/Q11
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Morth

North B
{7

7

{0

A
v,
D

Four oil-rigs are positioned at the vertices of a rectangle ABCD .
The bearing of B from A is 040°.

(a) Find the bearing of

(i) A4from B, Answer ...
(ii) CfromB, Answer ...,
(iiiy CfromD. ANSWEF e

(b) A supply helicopter is due to arrive at D at 8.15 a.m.

Tt leaves its base at 7.33 a.m. and takes 49 minutes to fly to D.

How many minutes late does it arrive at D?

Answers: (a)(i) 220° (i} 130° (ii)) 040° (b} 7 mins

338
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A, B and € are three towns. N

C is equidistant from A and B. i

The bearing of C from A is 132° and BAC =75°.

Find

(a) (i) the acute angle ACB, A N
(ii) the reflex angle ACB, b

(b) the bearing of A from C,

(c) the bearing of A from B.

Answer (@) (1) e rcensssssssssssessinenn [1]

1:) FOSRSS §

Answers: (a)(i) 30°, (i) 330%, (b) 312% (c) 027" NO01/Q17

The diagram shows the positions of A and B. A Nortt
orth

Find the bearing of

(a) A from B, AHSWEF (@) v veeeceesie e s e

(b) B from A: ) S § | B

Answers: (a) 300%(b) 120° N04/Q9
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10

The diagram shows the positions of a harbour, H, and a lighthouse, L.

A boat is anchored at B where LHB = 108°.

North

B

(a) Given that the bearing of B from H is 125° 4ind the beating of
(i) LfromH, Answer (@i} i [1]
(1) HfromB. (11} v [1]

(b) At730am. the boat set sail in a straight line from B to H at an average speed of 25km/h.
Given that BH = 70km, find the time at which the boat reaches the harbounr.

1 N 2]
Answers: {aMi) 233°, (i) 3058%, (b} 1018am. N08/1/Q18
11
In the diagram, the triangle ABC 1s equilateral.
The bearing of B from A4 is 075°. North
B
(a)* Find the bearing of C from 4. A ﬁ
(b) Find the bearing of C from B.
C
D [0 R | |
Answers: (a) 135 (b) 195 N12/11/Q10
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12 In the diagram, the triangle ABC is equilateral.

North
A
B ; C
C'is due East of B.
(a) Find the bearing of B from A.
(b) Find the bearing of 4 from C.
ANSWEF | vvvsieerseeseses s seeseseesssseseesanens | 1]

(¢) Aboat sails around a course represented by triangle ABC.
It started at 13 38 and finished at 14 21.

How many minutes did it take? B £ OO b §

Answers: {a) 210° (b) 3307 (c) 43 N13/11/Q10
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Mensuration Paper 1

(a) 5

The diagram shows a 10cm cube.

(i} A trangular pyramid is cut from the comner of the cube at A.
The cut is made halfway along each of the edges meeting at A as shown.
Calculate the volume, in cubic centimetres, of the pyramid.

[The volume of a pyramid = 1 3 area of base % height]

(if} From another 10 cm cube, shown in the answer space, a second similar pyramid is cut
from the corner at P.
The volume is 8 times the volume of the first pyramid.
On the diagram in the answer space, draw the lines where the cut is made.

Answer (@) (1) o reeeeseee €0 [2]
(ii)
P
10
10
10
[1]
(b} Another 10cm cube is cut as shown. 3 - c
10 b
A prism containing the comers B and C 3 i ™.
is removed: \ 5
Calculate the volume which remains. 10
5
ARSWEF  [B) oot CF [2]
J02/1/Q24
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The vertices of the square ABCD lie on a circle of

radius 7 cm. A m B

(a) Show that the length, 7 cm, of a side of the (s
square s r ﬁ CIm. []_] !

(b) By comparing the perimeter of the square and
the circumference of the circle, or otherwise, D C

show that V2 < % [2]

(C) What HpﬂCiHl ki_nd anumbers are ﬁ and &7 (C] [ AU N []]

Answer: (c) Irrational. J03/1/Q19

A pendulum of length 105 cm is suspended from O. 0

Its end swings 3° on either side of the vertical from A to B.

Taking = 22 , calculate the length of the arc AL,

7 393

i \105
|

|

|

|

|

b B
I

|

Answer: 11 em. Joa/1/Q7

The base of a pyramid is a square with diagonals of length 6 cm.

The sloping faces are isosceles triangles with equal sides of
length 7 cm.

The height of the pyramid is .x-'T cm.

Calculate .

ARSWEF [ = e

Answer 40. Jo4/1/Q18
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D&B is a sector of a circle with centre (} and radius 8 cm.

A
AOR =x". /\
(a) Write down an expression, in terms of x and =, 0 x° g

for the area of the sector OAB,

(b} PQR is a semicircle of radius 4 cm. p . R
The area of the sector OAB is % of the area of 4 4
this semicircle.
Calculate the value of x.

¢
ARSWEE () oo eeeeer e veee e reseeneane cm? [1]
(D)X =i [2]
J05/1/Q18
Answers: (a) 2% em (b) 15°.
45
A
ABCDE is a pyramid.
The base BCDE is a square of side 10cm.
The sloping faces are isosceles triangles. 13
AB=AC=AD=AF=13cm.
(a) Calculate the area of the sloping face ABC. B
D

(b} The pyramid ABCDE isjoined to an identical pyramid 10 C

BCDEF to form the solid ABCDEF.

A
(i) Calculate the surface area of the solid ABCDEF.
(if) . Describe fully the locus of all points which are
equidistant from A and F. 13
ARSWEE (@) ereeeeeeeereeeeeeeeeeee e erees e sann s CITIS 2] B
D
(3314 DO L §
13
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ABCDE is a pyramid.

The base BCDE is a square of side 10cm.

The sloping faces are isosceles triangles. 13
AB=AC=AD=AF=13cm.

(a) Calculate the area of the sloping face ABC. B

(b} The pyramid ABCDE is joined to an identical pyramid 10

BCDEF to form the solid ABCDEF.

(iy Calculate the surface area of the solid ABCDEF.

(ii) Describe fully the locus of all points which are
equidistant from A and F. 13

ARSWEE (@) vevveerrerrersscerssiesseeenseeseeenn M2 [2] BY

02310 P = 4 )
13

Nl

Answers: (a) 80 cm’ (b)(i) 480 em?, (ii) the plane BCDE. Jos/1/Q19

In the diagram, ABCD is a diameter of the circle centre P.
AB = BC = CD = Xx centimetres.

(a) _Find an expressien, in terms of x and m, for the
circumference of this circle.

(b) The perimeter of the shaded region consists of
two semicircles whose diameters are AF and CD,
and two semicircles whose diameters are AC and BD.

Find an expression, in terms of x and m, for the
area of the shaded region.

Answer (@) cm [1]
(B em? [2]
Answer:. (a)6mx cm (b)) 3T ey’ Jo7/1/Q14
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The diagram shows a solid cuboid with base 10 em by Gem.
The height of the cuboid is x centimetres.

10

(a) Find an expression, in terms of x, for the total surface area of the cuboid.
(b) The total surface area of the cuboid is 376 em?.

Forim an equation in x and solve it to find the height of the cuboid.

Ansiwer (@) e, em” [1]

Answers: {a) 32x+120cm® (b) SBcm Jog/1/Q7
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30
AJ F
G
13
5
30
D E
15
1 []
B C

ABCDEF represents an L-shaped piece of glass with AB = AF =30cm and CD=15cm.
The glass is cut to fit the window in a door and the shaded triangle DEG is removed.
DG=13cmand EG=5cm.

(a) Show that DE=12cm. cereenenereseeenneessbanteseneeenesanieendonn s 1]

(b) For the remaining piece of glass ABCDGF, find

(i) its perimeter, Answer  (D)(1) oo, em [2]
(ii) its area. Answer (DY) coveveereeeeesrennns e [2]
(c) State the value of cos DGF. Answer (€} weeenieerereeereecsssnnnenen [1]
Answer (a) +13%2 52 evaluated or 13°= 122+ &% confirmed  (b)(i) 116 (i) 690 (c) —% Jos/1/Q22
10
OAB is the sector of a circle of radius ¥ cm. A
AQB =60°.

Find, in its simplest form, an expression in terms of r and 7 for

{(a) the area of the sector, © @

r

B
Answer (@) coeeveeeveeeeveeeenenn. € [ 1]
(b) the perimeter of the sector. Answer (D) coeoeeeeeeereeeeeeeeeeeee. €m [2]
2 J10/12/Q18
Answer. (a) Er? (b} 2r+ %
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11

The diagram shows a window made up of a large semicircle and a rectangle.

The large semicircle has 4 identical sections, A, B, C, D, and a small semicircle, E.
The rectangle has three identical square sections, F, G and H.

The side of each square is 20em.

Find an expression, in the form a + bx, for

() the area of the whole window, B P T N 1 ol

(b) the perimeter of section B. Answer  .ooeeieeceseeesseeeeeem. [3]

Answers: (a) 1200+ 450w (b} 40 +10m J11/11/Q22
12 A

6

i
i
i
I
|
B
ABC is a richt-angled triangle with AB = 6cm and BC = 9em.

A semnieircle of diameter 6 cm is joined to the triangle along AB.

Find an expression, in the form a + bm, for the total area of the shape.

ARSWEF  oeeeem® [2]

Answer g?n + 27 J11/12/Q6
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13 In this shape all the lengths are in centimetres.

[T O
5
10
O
2
20 12
.
"‘ 25
5
Work out
(a) the perimeter, ARSWEF  feiereeeeseasiiaeniian e e cm [1]
(b) the area. ARSWErT cm? 1]
Answer. (a) 100 (b) 475 J13/11/Q1

14 Choose a quadrilateral from the list to complete each statement.

Kite Parallelogram Rectangle Rhombus Square Trapezinm

(2) A s sessnan et 18S TOUr equal sides and four angles of 90°. [1]
(D) A e eeesden e e ssen e D18S JUst one pair of parallel sides. [1]
(€) A el et eeeee e N18S JUSE one pair of opposite angles equal and
1ts diagonals bisect at 90°. [1]
Answer. (a) square (b) trapezium (c) Kite J13/11/Q11
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15

The diagram shows the metal cover for a circular drain.
Water drains out through the shaded sections.

O 1s the centre of circles with radii 1em, 2 em, 3 e, 4em and 5Scm.
The cover has rotational symmetry of order 6 and BOC = 40°.

(a) Calculate the area of the shaded section ABCD, giving your answer in terms of 7.

T T -« v ol ') |

(b) The total area of the metal (unshaded) sections of the cover is %TC cm’.

(i) Calculate the total area of the shaded sections, giving your answer in terms of .
B T U - ol |

(ii) Calculate the fraction of the total area of the cover that is metal (unshaded).
Give your answer in its simplest form. o

Answers: (a) %T (b)) 6%5 (ii) % J13/11/Q19
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16 9
i
4.3 56
L
The diagram shows a parallelogram with lengths as marked.
All the lengths are in centimetres.
{a) Calculate the perimeter of the parallelogram.
ANSWer bttt eeeCtL [1]
(b) Calculate the area of the parallelogram. ANSWEF oo bimeeieceristineresenssntaman e €I [1]
Answers: (a) 29.2 (b) 387 114/11/Q3
17

A thin piece of wire is shaped into a figure five as shown.

5.25

4.8

The shape has two straight sections of length 5.25cm and 4.8 cm.
The curved part is the arc of the major sector of a eircle, radius 3 cm.
The angle of the major sector is 280°.

The'total length of wire needed to make the figure is (g + b7) cm.
Find the values of @ and b. ARSWEF 1= et

X i)

Answers: a=1005 b=14/3 J14/11/Q7
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18 [The volume of a sphere is %m}] [The volume of a cone is %rrrzh]

A cone 1s removed from a solid wooden
hemisphere of radius 3cm.

The cone has radius 3cm and height 2cm.

The volume of wood remaining is & em’.
Find £.
ABSWEF K= (oot [3]
Answer: 12 J16/11/Q14
19 (a) Find the perimeter of the shape below.
All the angles are right angles.
All the lengths are in centimetres.
6
f
1
4
ARSWEF e e e cm [1]

(b) On the grid below draw a trapezium with height 4cm and area 18cm?.
One side of the trapezium has been drawn for you.

[1]
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J16/11/Q2

20 [ Volume of a pyramid = % x base area x perpendicular height ]
A
The diagrams show a solid pyramid L cut into two parts, M and N, by a plane parallel to its base.
The base of pyramid L is a rectangle 9em by 12 em.
The perpendicular height of pyramid L is 30 cm.
(a) Work out the volume of pyramid L. ANSWEF e em’ [1]
(b) The perpendicular height of pyramid M 1s % of the perpendicular height of pyramid L.
(i) Express the volume of M as a fraction of the volume of L.
ARSWEF i [1]
(ii) Calculate the volume of the solid N. T cm’ [2]
J17/11/Q15
Answers: [a) 1080 (b} (i) % (ii) 1040 i1i/a
21 A block of wood is a cuboid, 10cm by 6cm by 2 cm.
Find
]
{a) its volume, 2
10
(h) its surface area.
ARSWer (@) coeve e cicvnineccssscneenen [1]
Answers: (a) 120 cm”; (b) 184 em®. N04/Q7
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22 A cuboid is shown in the diagram.

The volume of the cuboid is 90000 cm?.
Find the height of the cuboid.

TWEE coiiiiiiiiiiiiiiiniiiinsreesnnrisssseennnnC [2]

50ecm

60cm

Answer: 30. NO05/1/Q7

23

The diagram shows a container consisting of
two cylinders fastened together.

The lower cylinder has radius r centimetres
and height 2A centimerres.

The upper cylinder has radius 2r centimetres
and height & centimetres.

Water was poured into the container at a
comnstant rate. d

The container was filled in 12 minutes.

(a) Calculate the time taken to fill the

e ————

lower cylinder. A Sy - M—

Answer (@) oo minutes [1]

(b) On the axes in the answer space, draw the graph showing how the depth,
d centimetres, of water, changes during the 12 minutes.

Answer (B)

3h
Dentt (2]
Cpt]

(dcm] 2h

n

0 2 4 6 8 10 12
Time (minutes)

Answer (a) 4 minutes (b straight line from (0,0} to (4, 2h); straight line from (4, 2h) to (12, 2 N07/1/Q13
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wall

2 enclosure 2

35

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

He has 39 identical fence panels, each 1 metre long.

One possible arrangement, which encloses an area of 70m?, is shown in the diagram and
recorded in the table below.

Find the length of the enclosure which would contain the largest area.
Write down this length and the largest area.

Record all your trials in the table.

Marks will be awarded for clear, appropriate working.

Width (m) | 2

Length (m) | 35

Area (m?) 70

Answer Length= ........ccccecvivenem
Area= cveeeeeeeeeeeeeeeeeeeeem= [3]
Answer: Length = 19 m: Area =190 m® NO07/1/Q15
25 . .
The diagram shows asector of a cirele, centre O. A

The radius of the cirele is 9 cm and the sector angle is 100°.
Taking the value of 7 to be 3.14, caleulate

(a) thelength of the are 4B, _dnswer (@) ..ccovvvveeverecivsenee. € [2] ?

_ 100°
(b) the perimeter of the sector. _dnswer (B) oo vveevesreeen €m. [1] 9 B
Answers: (a) 157 (b) 337 N10/11/Q15
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26

The diagram shows a shape made
from thin wire.

The shape is formed from 3 identical
sectors of a circle, each with an
angle of 40°.

The angle between each pair of
sectors is x°.

(a) State the order of rotational symmetry of the shape.

Answer (@) oo, [1]

() Calculate the value of x.  Auswer (B)x= i,

(c) Im this part take the value of @ to be 3.
Given that the total length of the wire is 60 cm, calculate the radius of oneof the

sectors. B LTI L () cm [3]
Answer: (a) 3 (b) 80 (c) 71 N10/12/Q27
27  The diagram shows a solid prism
of length 20 cm.
The cross-section, ABCD, is
a trapezium.

AB=2cm, BC=5cm, CD=6cm,
DA =3cm and angle ADC = 90°.

(a) Calculate the area of trapezium ABCD. T Y -1 ol ]
(b} Calculate the total surface area of the prism. ANSWEF o eereeeneene s €M [2]
Answars: (a) 12 (b) 344 N11/11/Q16
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The diagram shows the plan of a rectangular 11
garden, measuring 11m by 9m.
All the angles are right angles.

1}  Path

The pond is a square of side 4m. . 4 .|
The paths are 1 m wide. 114 pond |1
The remainder of the garden is a lawn. =
9 A
1} Path Laven

(a) Find the perimeter of the lawn.

ANSWer  ...oceeereeeereenennnee. m [ 1] ///

(b) Find the total area of the paths. ANSWEF  ooee itz 2 [1]

Path

(¢) The paths are paved with square tiles of side 50em.

How many tiles are used? £ V17 e b

Answers: {a) 36 (b) 28 (c) 112 N12/11/Q15

[Volume of a cone = %m’" i)

Cone 1 has radius 2x cm and height 7x cm.

Cone 2 has radius x cm and height 4x cm. Y T o ol <1

Find an expression, in terms of x and x, for the difference in the volume of the two cones.
Give your answer in its simplest form.

Answer. 8mx° N13/11/Q19

The diagram shows a scoop used for measuring washing powder.

The scoop is a prism. Its cross-section is a trapezium.

The trapezium has height 4 cm and parallel sides of length 7em and 11 cm.
The width of the scoop 1s Sem.

(a) Show that the volume of the scoop is 180 cm’. [1]

(b) A scoop used in industry is geometrically similar to the scoop above.
Tt has a volume of 22.5 litres.
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Calculate the height of the industrial scoop. Answer

ceeeeennnnnnens €11 [3]
Answers: {a} Valid method, with %(11 +7) x 4 x 5, leading to 180; [b) 20. N14/11/Q17
31
B 2 C
A 1’ 5 ya)
ABCD is a quadrilateral with BC parallel to AD.
CD is perpendicular to BC.
BC=5cmand AD = 12cm.
The area of triangle BCD is 20 cm?.
(a) Find CD. ANSWER e e, cm [1]
(b) Find the area of triangle ABD . ANSWEF " oo s em? [1]
Answers: (a) B (b) 48 N15/11/Q2
32 T P
V34
g
Ny
R
The diagram shows a square PORS and a right-angled triangle PST.
The area of the square is 50 cm?.
ST=+34 cm.
Calculate PT. ARSWEr s cm [2]
Answer: 4 N15/11/Q5

358



Mensuration Paper 2

[The value of T is 3.142, correct to three decimal places.]

[The volume of a sphere is 4 mri]

3

Diagram I

The diagrams show two ways of packaging 4 identical balls.
The radius of each ball is 3 cm.

Diagram I shows a closed rectangular box with a square base.
Each ball touches the top, the bottom and two sides of the box.
Each ball also touches two other balls.

Diagram II shows a closed cylinder.
The balls touch the ends and the side of the cylinder.

(a) (i) Write down the dimensions of the rectangular box.

Diagram IT

(ii) Calculate the total surface area of the outside of this box.

(b) Calculate the total surface arca of the outside of the cylinder.
(c) ALalculate the total volume of the 4 balls.
(d) Calculate, correct to three decimal places, the value of

volume of the cylinder
volume of the box

(e)  Hence state which of the two containers has more space not occupied by the balls.

(1]
[2]

[2]
[2]

[2]

(1]

359



[The value of Tt is 3.142, correct to three decimal places.] D

Diagram [ shows a sector, ADE, of a circle.
Thﬂc centre of the circle is C and its radius is 6cm.
ACB =120°.

(a) Calculate the length of the major arc ADB. A B
Diagram I

[2]

(b) Two tangents are drawn to touch the circle at A and B.
The tangents meet at 7, to form the shape shown in
Diagram II.

(i) Explain why ATB = 60°.
(iiy Calculate the length of AT.

(1]
[2]

(iii) Calculate the perimeter of the shape ADBT. [2]

T

Diagram II

(¢) Four of the shapes shown in Diagram II
are arranged to form the figure shown
in Diagram III.

This figure has rotational symmetry \/
of order 4.

Diagram III

(i) . Write down the number of lines of symmetry in this figure. [1]
(ii) Calculate the angle (marked as x° in Diagram I1I) between each shape. [1]

(iif) Every sccond, the figure turns through 40° about its centre.
Calculate the time it takes to make 108 revolutions.
Give your answer in minutes and seconds. [3]

J02/2/Q7
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[The value of & is 3.142, correct to three decimal places.]
[The surface area of a sphere is 4zr?.]
[The volume of a sphere is $77°.]

A closed container is made by joining together
a cylinder of radius 9 cm and a hemisphere

of radius 9 cm as shown in Diagram L

The length of the cylinder is 18 cm.

The container rests on a horizontal

surface and is exactly half full of water.

Diagram I

(a) Calculate the surface area of the inside of the container that is in contact with the water.

Give your answer correct to the nearest square centimetre. [4]
{b) Show that the volume of the water is 9727 cm®. [2]
(¢) The container is held with -
its axis vertical, the hemisphere
being at the bottom, as shown
in Diagram IL -
Calculate the depth of the water. a
Diagram II [4]
(d) The container is now placed with its
circular end on a horizontal
surface as shown in Diagram III.
Find the depth of the water. "
Diagram III [21
1
Answers: (a) 891em’ (b) ;_n_gz_m +%_%_n_93 = 072x: () 15¢m; (d) 12em. 103/2/Q7
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[The surface area of a sphere is 4x ri]
[The volume of a cone is % % base area X height.]

[The area of the curved surface of a cone of radius r and slant height { is trl.]

4

16

A drinking glass consists of a hollow cone attached to a solid hemispherical base as shown in the
diagram.

The hemisphere has a radius of 3cm.

The radius of the top of the cone is 4 cmand the height of the cone is 16 cm.

(a) Calculate the total surface area of the solid hemispherical base. [3]
(b) Calculate the curved surface area of the outside of the cone. [3]

(c) (i) The cone contains liquid to a depth of 4 centimetres.
Giving your reasons, show that the radius of the surface of the liquid is %d centimetres. [1]
(ii) The cone is completely filled with liquid.
Calculate the volume of the liquid. [2]
(i) Half of the volume of the liquid from the full cene is now poured out.

Using the answers to parts (i} and (ii), find the depth of the liquid that remains in the cone.
(31

Answers: [a) 84.8 cm’; {b) 207 cm®; (c){ii) 268 cm’, (i) 12.7 cm. 104/2/Q7
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[The volume of a pyramid is

1
3

[The volume of a sphere is %nr*‘.]

Morph made several different objects from modelling clay.

He used 500 cm? of clay for each object.

(a)

(b)

(c)

(d)

(e)

He made a square-based cuboid of height 2 cm.

Calculate the length of a side of the square.

He made a pyramid with a base area of 150 cm?.

Calculate the height of the pyramid.
He made a sphere.
Calculate the radius of the sphere.

He wrapped the clay arcund the curved surface
of a hollow cylinder of height 6 cm.

The thickness of the clay was 1.5cm.

Calculate the radius of the hollow cylinder.

He made a cone.

Then he cut through the cone, parallel to its
base, to obtain a small cone and a frustum.

The height of the small cone was two-fifths
of the height of the full cone.

Use a property of the volumes of similar
objects to calculate the volume of clay in
the small cone.

X base area X height.]

[2]

[2]

[2]

1.5

[4]

[2]

Answers: {a} 15.8 cm; (b} 10 cm; (¢} 4.92 cm; {d) 8.09 cm; (&) 32 cm”.
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(a) A solid cuboid measures 7cm by 5cm by 3 cm.

I
1
! 3
- 5
7
(i} Calculate the total surface area of the cuboid. [2]
(ii} A cube has the same volume as the cuboid.
Calculate the length of an edge of this cube. [2]
(h) [The volume of a cone is % X base area x height.]
[The area of the curved surface of a cone of radius r and slant height ! is 72rf.]
A solid cone has a base radius of 8cm and a height of 15 om.
Calculate
(i} its volume, [2]
(i) its slant height, [1]
(iii) its curved surface area, [2]
(iv) its total surface area. [1]

Answers: (3)()) 142 cm?, (i) 4.72 cm: (D)D) 1010cm®, (i) 17 cm (i) 427 em?® (iv) 628 cm®. J06/2/Q2

(b) The diagram shows a circle, centre O,
with the sector POQ shaded.

Q
Qg
Given that PéQ = 140° and the radius
of the circle is 8 cm, calculate
(i) the area of the shaded region, [2]
(ii) the total perimeter of the unshaded region. [3]
(b}(i) 78.2 cm?, (i) 46.7 cm. J06/2/Q3b
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(a) [The volume of a sphere is %:rrs.]
[The surface area of a sphere is dart]

-
|

-
-

20

A wooden cuboid has length 20 cm, width 7em and height 4em.

Three hemispheres, each of radius 2.5cm, are hollowed out of the top of the cubeid, fo leave the

block as shown in the diagram.

(i) Calculate the volume of wood in the block.

(i) The four vertical sides are painted blue.
Calculate the total area that is painted blue.

(iii) The inside of each hemispherical hollow 15 painted white.

The flat part of the top of the block 1s painted red.
Calculate the total area that is painted

(a) white,
(by red

(b) The volume of water in a container isdirectly proportional to the cube of its depth.

When the depth 1s 12¢m, the volume 15 576em?.
Calculate

(i) the volume when the depth is 6cm,
(ii) the depth when the volume is 1300cm?’.

[3]

[1]

[2]
[2]

[2]
[2]

Answer: {a)i) 462 cm®, /(i) 216.cm?,  (iii}a) 118 em®, (b) 81.1 cm®  (b}i) 72 cm®, (i) 15.7 cm.

J07/2/Q7

A, B. C, D and E are five different shaped blocks of ice stored in a refrigerated room.

(a) Atll p.m. on Monday the cooling system failed. and the blocks started to melt.
At the end of each 24 hour period, the volume of each block was 12% less than its voluune at the start
of that period.

(i)

(i)

(i)

Block A had a volume of 7500 cm? at 11 p.m. on Monday.
Calculate its volume at 11 p.m. on Wednesday.
Block B had a volume of 6490 ¢cm? at 11 p.m. on Tuesday.

Caleulate its volume at 11 p.m. on the previous day.

(2]

(2]

Showing your working clearly. find on which day the volume of Block C was half its volume at

11 p.m. on Monday.

(b) [The volume of a sphere is %:rr:".]
[The surface area of a sphere is 4]

At 11 p.m. on Monday Block D was a hemisphere with radius 18 em.
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Caleulate
(i) its volume, 2]

(i1) its total surface area. 2]

(c) AsBlock E melted, its shape was always geometrically similar to its original shape.
It had a volume of 5000 em? when its height was 12 cm.

Calculate its height when its volume was 1080 cm?, 21

Answers: (a) (i) 5810, (i) 7375, (i} Sunday,  (b)(i) 12200, (i) 3050, (i} 7.2. J08/2/Q7

10 (b) [The volume of a sphere is %rrr"'.]
The ball is a sphere of volume 96 cnr’.

Calculate its radius. [2]

(b) 2.84 cm. J09/2/Q3b

11 {a) When a 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 60cm,

breadth 50 ¢cm and height
h centimetres.

It floats with 15 cm of its height h
under water. &0

50
(a) Find the value of h. [1]

(b) Inthe diagram, the shaded region represents part of the surface area of the block that is in
contact with the water.

Calculate the total surface area of the block that is in contact with the water. 2]

) a
' .
WA ~os\
w

A solid eylinder, made from a different type of wood, floats in water.

The shaded region represents part of the surface of the cylinder that is in contact with the water.
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 cm and length 35em.
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Calculate

() the area of the curved surface of the cylinder that is in contact with the water, [2]
(ii) the surface area of one 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]
Answers: {a){i) 3¢, (i)(a) 25cm, (i){b) 6300cm*  (b}i) 1210cm® (i) 182cem?, J09/2/Q7
{iiiy 5.92 cm.
12 b
8 \
0
A

%
Y

Diagram I

Diagram I shows a vessel in the shape of a prism. i
The cross-section (4B is a sector of a circle of radius 8 cm and AGB = 90°.

(a) () Calculate the perimeter of the sector OAB. 3]
(i) The vessel, which stands on a horizontal table, contains 800cm® of water, shown shaded in

the diagram.

Calculate the depth of the water in the vessel. 3]
(b) .

0 20 g,/"\
- 8
P4
8 /<\ \ X
N N A B
A B
P
Diagramn IT Diagram ITI

The vessel is now placed so that its curved surface is in contact with the horizontal table as shown
mn Diagram II.
Diagram I shows the cross-section of the vessel with the shaded section representing the water.

P is the midpoint of the arc 4B and is in contact with the table.
Q is the point on the water surface, MV, which is vertically above P.
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It 1s given that OQ = x centimetres.
(i) (a) Write down an expression, in terms of x, for M. 1]
(b) Show that the shaded area in Diagram Il 1s (167 —xz) square centimetres. 2]

(@) The vessel still contains 800em? of water.

Given that the length of the vessel is 20 em, find the value of x. 3]
Answers: {a)i) 286 cm (i) 159cm (b){i}{a) 2x (i) 220cm J10/21/Q9
13
A P B
| 140°
H a
e
G i
F Q E

ABCDEFGH is an octagon with exactly two lines of symmetry.
These are shown by the dashed lines PQ and RS which intersect at O.

ABC=140°.

(a) Find
G) EFG, [1]
(i) FGH. [2]

(1) The diagram shows part of the octagon.

50 B 23
P LjT

T is the point such that PT and TS are perpendicular.
PB =50cm, BT=23cmand CS=20cm.

0
(i) Calculate CT. [2]
(ii) Calculate the area of the pentagon PBCSO. 3]
(iiiy Hence find the area of the octagon ABCDEFGH. [1]
(iv)
A B
H C
G D
F E
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The octagonal shape ABCDEFGH is to be cut from a rectangular piece of card where the
length and breadth, measured in centimetres, are integers.

The remaining card is wasted.

The card that i1s wasted must be kept to a minimum.

Find
{a) the length and breadth of the rectangular piece of card, [2]
(b) the area of the card that is wasted. [1]

Answers. (a)i) 1407 (iy 1307 (b)}i) 183 cm {li} 2650 cm? (i} 10600 cm? 110/21/Q10
(iv){a) 146 cmand 79 cm (b} 446 o

14 @) Intriangle WXY, WX=24cm, WY=17cm X

and XY = 55°.

@

(i)

4

2
W i
17

Y
Diagram I
Calculate
(a) the area of triangle X7, [2]
®) XT. [4]
[Volumne of a pyramid =% % base area x height] v
The triangle WAY shown in Diagram I forms the 15 X

horizontal base of the triangular pyramid VXY,
shown in Diagram II. W

The vertex ¥ is vertically above Z, a point on 77X
WV=15cm and WZ =5 W7X.

Y
Diagram IT
(@) Calculate VZ. [2]
(b) Hence find the volume of the pyranud. [1]
(b)(i){a) 167 cm® (b) 199cm (i) 137 cm (b) 766 cm’ J10/21/Q12b
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1 _ 4
[Volume of a cone = 3 7v-/1]
[Curved surface area of a cone =.77]

Diagram I shows a solid cone with C

as the centre of its base.

B is the vertex of the cone and A is a point
on the circumference of its base.
AC=9cm and BC=12cm.

(a) Calculate
(i) 4B,
(ii) the total surface area of the cone,
(iii) the volume of the cone.
(b) The cone in Diagram I is cut, parallel
to the base, to obtain a small cone shown
in Diagram IT and a frustum shown in
Diagram III.
¥ is the centre of the base of the small cone.
X is the point on the circumference of this

base and on the line AR such that
X¥=3cm.

Calculate
(i) BY,

(if) A,

Diagram I

[2]
[2]
[2]

Diagram II

Diagram ITT

[1]
[1]

(iii). the circumference of the base of the small cone, [2]

(iv) the volume of the frustum.

[2]

Answers{aliy 15 cm, (iiy 674 l::mz,:1
(iii) 18.8 cm, (v} 980 cnr.
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16

(a)

Q

PORS is a triangular-based pyranud.
RS is perpendicular to the base POR.
RS =8cm and ROS =37°.

(i} Find OR. Answer ... €m [2]
(ii)
N
K 2
M
L

Pyramid KLMN is similar to pyramid PORS.
MN = 2 et anid the volume of KLMN is 3em?.

Find the velume of PORS. Y o C )|

Answers: (a)i) 106 (i) 192 J11/21/Q3

17

Aeylindrical eandle has a height of 5em.

A is the centre of the top of the candle and B is the
centte of the base of the candle.

The wick runs from B through A and extends
12mm above A.

(a) How many of these candles can be made vsing a 2m lensth of wick?
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(b) The wick is in the form of a solid eylinder.
3

The volume of the wick inside the candle from A to Bis 0.2em”.

(i} Calculate the radius of the wick. ARSWEr  iiiiveeeeeeee e eeeeeeee MM [ 3]
Give your answer in millimetres.

(11) One candle was made by pouring candle wax into a eylindrical mould so that it
surrounded the wicl.
This mould has an internal radius of 1.9em.

{a) Calculate the volume of candle wax required to malke this candle.

ARSWEL  eveeeeeereeensiesseissnsnnne €0 [3]
(b) How many of these candles can be made using 3 litres of candle wax?
ARSWeEr it ceesberaeenes [2]
(c)
I
- length -

Oune of these candles 1s placed on a rectangular piece of wrapping paper.

The paper is wrapped around the candle so that it covers the outside and there is an

extra 1 em for an overlap.

What is the length, in centimetres, of paper required to wrap one candle?

Answer  ovveeeceeeecescceeeen, em [2]
Answers. (a) 32 (b)(i) 1.13 (iiMa) 565 (b) 53 {c} 129 J11/21/Q10

18 {a) The formula for the area of a trapeziimis A= %h (e+d).

(1) Find an expressionfor cinterms of A, hand 4. Auswer oo [2]

(i)

- —— -

e

N

A
=]
Y
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The diagram shows a trapezinm with dimensions given in centimetres.
The perpendicular distance between the parallel lines is 4 em.

The area of the trapezium is 22 en 2
Find c. Answer . [1]
Answers: (a) (i) % —d (i) 3 111/22/Q2a

19

[Volume of a cone = % trlh]

The solid above consists of a cone with base radins r centimetres on top of a eylinder
of radius r centimetres,

The height of the cylinder is twice the height of the cone.

The total height of the solid is H centimetres.

{a) Find an expression, in terms of &, r and H, for the volume of the solid.

Give your answer in its simplest form.
Answer

(b) Itis giventhat »=10 and the height of the cone is 15cm.

(i) Show that the slant height of the cone is 18.0 cm, correct to one decimal place.

]

. [3]

(i) Find/the circumference of the base of the cone.  Answer ..ovvvcivvevevveeeeenem [ 2]

{(m) The curved surface area of the cone
can be made into the shape of a \\

sector of a circle with angle 8°.

Show that 6 is 200, correct to
the nearest integer.

(iv) Hence, or otherwise, find the total surface area of the solid.

> L

.

[2]

ARSWEP oo eeeeereeeene €I [3]
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Answers: (a) gmzf—.f (b)) 62.8 (iv) 2760 J11/22/Q11

20 4  The entrance to a zoo has this sign above it.

{a) The letter Z has rotational symmetry order 2 and DE is perpendicular to FE and CD.
CD=35em, FE=50cm, DE=10cm and BC =81 cm.
The perpendicular distance between BC and GF is 10 cm.

Calculate the area of the letter Z. ARSWEF  coeeveeeeeeeee e s s reernen €11 [3]

(b) The shaded area of one letter © is 1206 cm?.
The radius of the unshaded inner eircle 15 15 cm.

Calculate the radius of the outer circle. Answer e €m [ 3]

(¢) The sign above the exit of the zoo is geometrically similar to the one above the entrance.
The radius of the inner circle of the letter O on the sign above the exitis 10em.

(i) = The length of the base of the letter Z on the sign above the entrance is 50 cm.

Caleulate the length of the base of the letter Z on the sign above the exit.

ANSWer e, €[ 1]

(ii) The area of the sign above the entrance is 4 cm?’.
The area of the sign above the exit is k4 cm?.

Write down the value of k as a fraction in its simplest form. Answer ......[2]
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Answers: {a) 1660 (b} 247 (o)) 333  {ii) % J12/21/Q4

21  (a) Shape lis a cylinder with radius 4 cm and height hem. /,r-—m\
The volume of Shape I is 1500 cm’. : !4)
(i) Findh.
h

Shape I

ANSWEF  oeiticeeeeesti e eerecrnensnneenes | 2]

(i) Shape I is made by pouring liquid intoa mould at a rate of 0.9 litres per minute.
Find the number of seconds it takesto pour this liquid inte the mould.

ANSWEF  eevrvenreeeerereresnsnennne. S€CONAS [1]

(b) Shape Il is a prism of length 8 cnwith a triangular cross-section,

shown shaded.
Two sides of the shaded triangle are at right angles to each other and

have lengths 5xem and 12xem.

Given that Shape II also has a volume of 1500¢n?’, find x.

Shape I

(¢) ShapelIll is also a prism of length 8 cm with a triangular cross-section,

shown shaded.
Two sides of the shaded triangle are at right angles to each other and

have lengths 5yem and 12yem. The third side is of length 13yem.
y satisfies the equation 4)” + 16y —33 =0. 12y

(i) Factorise 4 + 16y —33.

Shape III
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(if) Hence solve the equation 4y* + 16y —33=0.

Answer y= e OF e [1]
(iii) Find the area of the shaded triangle. Answer rerennes €1 [1]
(iv) Find the total surface area of Shape ITI.  Answer SRS ]
! Volume of Shape ITI C e
d) Find as a fraction in 1ts simplest form.
(d Volume of Shape II P

Answer - [1]

Answer. (a)(i) 29.8 to 29.85 (ii) 100 (b) 2.5 (c)(i) (2y —3)(2y + 11} (i) 1.50r-5.5 (i) 67.5 (iv) 495 ]13/21/Q9

d 2
(d) >
22 (a} A candle isin the shape of a eylinder of radins 1.6em and height 7 5em.
(i) Calcolate the volume of the candle. Answer e om? [2]
(if} Six of these candles are packed into a box of height 7.5cm as shown.
75
{(a) Find the length and width of the box.
Answer length=______________em
width= . cm [1]
(I} . Calculate the volume of empty space in the box.
Answer . cm? [2]
J14/21/Q6

Answers: {a)(i) 50.28 to 60.35 (if){a) length 9.6, width 6.4 (b) 98.7 to 99.2
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23 [The volume of a cone = %n‘rzh] [The volume of a sphere = %mﬁ]
A
7.6
A solid is formed by joining a cone of radius 4.5 cm and height 7.6 cm to a hemisphere of radius 4.5 cm
as shown.
(a) Calculate the area of the circle where they are jomed.
Lyt 0 N . o )
(b) Calculate the total volume of the solid. ANSWEF oo ererseeenen ST [2]
(¢) Another solid of the same type is made by joining a cone of radius Scm and height # em to a
hemisphere of radius 5cm.
The cone and hemisphere have equal volumes.
Calculate the height of the cone. Pz ER Ve S 1 | ] |
Arswers: (a) 63.6 to 63 62 (b) 352 10 353 (c) 10 J15/21/Q4
24

The diagram shows asector AGR of a'eircle with centre O and radius 9.3 cm.
The angle of the sector 15 260°.
A B

i)

(a) (i) Calculate the length of the major arc 45.

ANSWEF et e €L [ 2]

(ii) Calculate the area of the major sector A0B. ANSWEF e e €I [2]
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(1) A sector of radius 0.8 cm, centre @, is removed from the sector 4B as shown in Diagram L.
The shaded shape is used to make part of a conieal funnel.

AD is joined to BC as shown in Diagram II.

Diagram I

D.C

Diagram II

The circumference of the top of the conical funnel is the major arc 4B, and the circumference of
the bottom of the conical funnel is the major are CD.

() Caleulate the external surface area of this part of the funnel:

(ii) The funnel is completed by attaching an open cylinder of height 5cm
to the bottom of the conical part.

(a) Show that the radius of the cylinder is 0.578 cm,
correct to 3 significant figures:

[2]

(b) Calculate the external curved surface area of this cylinder.
ARSWEF e € [2]
(¢} Calculate the volume of this cylinder. ANSWEF oo G [2]

Answers: a){i) 42:18 to 42.22 (i) 196 10 196.32 (b)) 194 to 195 (b)i)(b) 18.1 to 182 (b)) 524 10525  115/21/Q8
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[The value of 7 is 3.142 correct to three decimal places.]

g

:

|
|
|
125 150 LT

Diagram I Diagram 11

A water tank, shown in Diagram [, is a circular cylinder of radius 24 cm and height 125¢cm
It is open at one end and full of water.

(a) Calculate
(i)
(ii)

the volume, in litres, of water in the tank,

the total area, in square metres,of the outside of the open tank.

(b) Diagram II shows a rectangular trough of length 150 cm and width 20 cm.
The trough was completely filled with 48000 cm? of water from the tank.

Calculate the depth of the trough.

(c) After the troughhad been filled, water started to leak from the tank.
In 2 hours 30 minutes it was found that 20000cm? ran out of the tank.

Calculate the rate at which the level of water in the tank was falling.
Express your answer in centimetres per hour.

(3]
(3]

(2]

(3]

Answers: (a)li) 226 lires, {ii) E.UTFI]E; (b)(i} 16cm, {ii} 4.42cmih.
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[The value of ® is 3.142 correct to three decimal places.]

- .
Diagram I Diagram II

Diagram I shows a regular pentagon, ABCDE, inscribed in a circle of radius 1.5 cm and centre 0.

(a) Explain why A0B = 72°. [1]
(b) Calculate the area of the pentagon ABCDE. [3]

(c) Diagram II shows a design for a new coin.
The vertices of the regular pentagon ABCDE are joined by circular arcs whose centres are the opposite
vertices.
For example, the arc AB has centre P and radius DA.

(i) Explain why ADAB =36% [1]

(ii} Show that the length of DA is approximately 2.85cm. [2]

(ifi} Calculate the area of triangle DAB. [2]

(iv) Calculate the area of the segment shaded in Diagram II. [2]

(v} Calculate the area of the face ABCDE of the coin. [1]
Answers: (b} 5.36em”; (c)(iii) 2.39em?, (iv) 0.165cm? (v} 6.17cm®. No1/2/Q10
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[The value of xis 3.142 correct to three decimal places.]
[The area of the curved surface of a cone of radius r and slant height { s a7l
The volume of a cone is | = base area » height.]

Diagram I Diagram II
Diagram I shows a traditional hut which consists of a circular cylinder with an everhanging roof.

The roof is the curved surface of a cone and is supported by a central vertical pole.

Diagram II shows a vertical cross-section of the hut.
BE and CD are horizontal.

AN=40m, BM=ME=386mand BC=DE =13 m.
(a} Show thatAB =4 5m. [1]

(b) Calculate
(i) the volume of the inside of the hot, [3]
(i) the total surface area of the inside of the hut (including the floor). [4]

{(£) The sun is directly overhead.

The shadow of the overhanging saction of the roof on the ground is a eircular ring around
the hut.

AP=A0= 55m.
Caleulate
@ Fo . [2]
(i} the arza of the circular ring of shadow outside the hut. (Iznore the thickness of the walls.)
(2]
Answers: (b){i) 89.6 m”, {ii) 121 m®; {c){i} 8.80 m, (i) 20.1 m". N02/2/Q9
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A 8 B A B

o
. 6
Diagram I Diagram II

ABCD is a rectangle in which AB = 8 cm and BC = 6 cm.

A circular piece of wire, centre O, passes through the vertices of the rectangle as shown in

Diagram I

(a) Show that the radius of the circular wire is 5em. [1]
(b) Show that angle AOB = 106.3°, correct to 1 decimal place. [2]
(¢) Calculate the area of the shaded segment. [3]

(d) The circular wire is cut at A, B, C.and D, and the four pieces joined to form the shape shown in
Diagram IL

Calculate the area enclosed by the wires in Diagram IT. [3]
Answers: (¢} 11.2 em® (d) 17.5 cm®. N03/2/Q6
29 [The volume of a pyramid = % x base area x height.]
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The diagram shows a solid traffic bollard.

It consists of a square-based pyramid, VABCD, attached to a cuboid, ABCDPQRS.

The vertical line, VNM, passes through the centres, N and M, of the horizontal squares ABCD
and PORS.

AB=BC =60cm and VN = 40 cm.

(a) Calculate

(i) VA, (2]
(ii) angle VAN, [2]
(iii) angle VAP. [1]

(b) Given also that AP = BQ = CR = DS = 80 cm, calculate
(i) the volume of the bollard, [2]
(ii) the total surface area of the sides and top of the bollard. [3]

(c) The highway authority needs to paint the sides and tops of 17 of these bollards.
The paint is supplied in tins, each of which contains enough paint to cover 8 m?.

Find the number of tins of paint needed. [2]

Answers: (a){i} 58.3 em, (ii} 43.2, (i} 133.3"; (b){i) 336 000 cm®, {if) 25 200 em™ {c) 6. NO03/2/Q7

30

3.6

2.5

0.9

29 1.9

A room has length 3.6 m, width 2.5 m and height 2.2 m.

It has one door which is a rectangle of width 0.9 m and height 1.9m.

It has one window which is a rectangle of width 1.2 m and height 0.8 m, with a semicircle on one of its
longer sides.

{(a)/ (i) Calculate the area of the window. [2]

(il Show that the area of the walls, correct to three significant figures, is 23.6 m2. [2]

(b) Tiles are to be fixed to the walls inside the room.
Fileen estimated the number of tiles needed to cover the walls inside the room in the following
way.
She first increased the area, 23.6 11121 by 12% and then calculated the number of tiles that she
needed to cover this total area.
Each tile is a square of side 25 cm.

(i) Find the number of tiles that she needed. [3]
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(ii) The tiles are sold in boxes, each containing 20 tiles.
Each box of tiles costs $15.

Calculate the cost of the boxes of tiles that she bought. [2]

(iii} 'When the shopkeeper sold the tiles at $15 per box, he made a profit of 20%.
Calculate the profit that he made on each box. [3]

Answers: (a){i} 1.53 m? (b)(i) 423, (ii) $330, {iii) § 2.50. N05/2/Q7

31

[The surface area of a sphere = 4mrl]
4
[The volume of a sphere = i?trs.]
[The area of the curved surface of a cone of radius r and slant height [ is ntr ]

[The volume of a cone = % X hase area X height.]

A solid cone has a base radius of 5 cm and height 12 cm.
A solid hemisphere has a radius of 5 cm.
A metal toy is formed by joining the plane faces of the cone and the hemisphere.

(a) Show that the length of the slant edge of the cone is 13cm. [1]

(b) Calculate
(i) the surface area of the toy, 4

(i)  the volume of the toy. [3]

(c)| A solid metal cylinder has a radius of 1.5 m and height 2m.
The cylinder was melted down and all of the metal was used to make a large number of these toys.

Calculate the number of toys that were made. [4]

Answers: (b){i) 361 cm?, (i) 576 cm® (c) 24 500. NO05/2/Q9
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[Surface area of a sphere = 4mr?]

[Volume of a sphere = 5 = 77%]

— = —
3 - -

A hot water tank is made by joining
a hemisphere of radius 30 cm to an 70
open eylinder of radius 30 em and

height 70 cm.

(a) Calculate the total surface area, including the base, of the cutside of the tank. [4]
{(b) The tank is full of water.
(i} Calculate the number of litres of water in the tank. 3]
(i1) The water drains from the tank at a rate of 3 litres per second.
Calculate the time, in minutes and seconds, to empty the tank. [2]
G
f
0.3
!
All of the water from the tank runs into a bath, which it just completely fills.
The bath 15 a prism whose cross-section is a trapezium.
The lengths of the parallel sides of the trapezium are 0.4m and 0.61m.
The depth of the bath 1s 0.3 m.
Calculate the length of the bath. [3]
Answer: (a) 21700cm® (b){i) 254litres (i) 1 minute 25s (iii) 1.70m N06/2/Q7
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33 (a) Diagram I shows a design which consists of
7 congruent circles drawn inside a large circle.
The circles touch at all the points shown.

Diagram I

(i) State the order of rotational symmetry of this design. [1]

(i) In Diagram II, two sections of the design have been shaded.
Each small circle has a radius of 5cm.

Diagram II

Calculate
(a) the area of the large circle, [2]
(b) the shaded area. [2]

(b) In Diagram III, circles, centres O, A and B,
are shown, together with the same shaded area.
0 is also the centre of the large circle.

Diagram III
(i) Write down angle AOB. [1]
(i) Calculate the total perimeter of the shaded area. [4]
Answers: (a)i) 6, (ii){a) 707 cm®, (b) 26.2cm?®  (b){i) 60°, (i) 54.2 cm. N07/2/Q6
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(a) Compost for growing plants consists of 3 parts of soil to 2 parts of sand to 1 part of peat.

(i) Calculate the number of litres of sand in a 75 litre bag of compost.

[2]

(ii) Compost is sold in 5 litre, 25 litre and 75 litre bags costing $2, $8.75 and $27 respectively.

Showing your working clearly, state which bag represents the best value for money. [2]

(b) [The volume of a cone =% X base area X height.]

The diagram shows a plant pot.

The open end of the plant pot is a circle of radius 10 cm.
The closed end is a circle of radius 5cm.

The height of the plant pot is 12cm.

The plant pot is part of a right circular cone of height 24cm.

(i) Calculate the volume of the plant pot.
Give your answer in litres.

[4]

(if) How many of these plant pots can be completely filled from a 75 litre bag of compost?  [2]

(ifi) A smaller plant pot is geometrically similar to the original plant pot.
The open end of this plant pot is a circle of radius 5 cm.

How many of these plant pots can be completely filled from a 75 litre bag of compost?  [2]

Answers: (a)(i) 25, (i) 25 litre bag, (b){i} 2.20, (i) 34, (ili) 272,

N07/2/Q7

35

(a) The diagram shows a roll of material.
The material is wound onto a metal
cylinder whose cross-section is a circle
of radius 10cm.

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 30cm.

200

(i) Calculate, in square centimetres, the area of the cross-section of the material on the roll (shaded

on the diagram).

(ii) The material is 200 cin wide on the roll.

Calculate, in cubic metres, the volume of the material.

387
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(iii) When unwound, the length of the material 1s 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 3.5m and the slant height is 3m.

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 #°.

)

(1) Show that §=210. [3]

(i) As shown, the required shape is cut from a rectangular piece of canvas of width w metres.

Given that w is a whole number, find its least possible value.
Show all your working. [3]

Answers: {a)i) 2510 cm® (i) 0.503.m (i} 168 mm,  (b)() 2:7% and %xzm or NO08/2/Q9

equivalents) seen and used to find or confirm & = 210, (i) 4.
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36 (a) Afuel tank is a cylinder of diameter 1.8 m.

(i) The tank holds 25000 litres when full.

Given that 1m® = 1000 litres, calculate the length of the cylinder.
Give your answer in metres. [4]

(if) A4

1
1
1
1
|
|
1
L
1

0
|

’ &D
B fuel

The diagram shows the cross-section of the cylinder, centre O, containing some fuel.
CD is horizontal and is the level of the fuel in the cylinder.
AB is a vertical diameter and intersects CD at E.

Given that E is the midpoint of OB,

(a) show that EOD = 60°, [1]
(b) calculate the area of the segment BCD, [3]
(c) calculate the number of litres of fuel in the eylinder. [2]
T, _4 3
(h) [Volume of a sphere = 3 ] \
A different fuel tank consists of a eylinder of diameter 1.5m |
and a hemisphere of diameter 1.5m at one end. L.5

The volume of the cylinder is 10 tunes the volume of the hemisphere.

Calculate the length of the eylinder. [2]

Answers: (a)i) 9.82m (ii)a) cosEOQD = % leading to EQD =60 (b) 0.457 or 0.498 m* N09/2/Q7

(cy 4880 ord890litres (b} 5m
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30

The diagram shows an open rectangular tank with base 20 cm by 30em.
The tank contains 9600 cm?® of water.

(a) (i) State the number of litres of water in the tank. [1]
(iiy Calculate the depth of the water. 2]
(iif} Calculate the total surface area of the tank that is in contact with the water. [2]

(iv) The water had entered the tank through a circular pipe of radins 0.8 cm.
It flowed through the pipe at 25 centimetres per second.

How long did the 9600 cm® of water take to enter the tank?
Give your answer correct to the nearest second. [3]

{(b) [Volume of a sphere = % 73

250 identical spheres are placed in the bottom of the tank.
Each sphere has a volumé of 2.6cm’.

(i) Calculate by how much the water level in the tank will rise.

Give your answer in millimetres. [2]
(ii) Calculate the radius of one of these spheres. [2]
Answers (a}(i) 9.6 (i} 16 cm (iii} 2 200 cm® {iv) 181 (b)(i) 11 (i) 0.852 cm N10/21/Q7
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P S

In the quadrilateral PORS, PO = 7cm and OS =9cm.
POS=QORS=90" and QSR=35".

Calculate

@ SPO, [2]
(i) RS. [2]

(b) [The area of the curved surface of a cone of radius » and slant height 7is rt#f]
C
A
The diagram shows a cone ABC.
The diameter 48 = 8em'and ACB = 40°.
Calculate the curved surface area of this cone. [3]
Answers. (ali) B24° (i) 7.37cm (b} 147 cm® N10/22/Q4
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Diagram II

................................................

Diagram I
Diagram I shows a cube with a triangular pyramid removed from one vertex.
This triangular pyramid ABCD is shown in Diagram IT.
AB=AC=AD =5cm.
(a) State the height of this pyramid when the base is triangle ARD. [1]

(b) [The volume of a pyramid = % x area of base » height]

Calculate

(i) the volume of the pyramid, [2]
(i) the area of triangle BCD, [3]
(iii) the height of the pyramid when the base is triangle BCD. [3]

(¢) An identical triangular pyramid is removed from each of the other 7 vertices of the cube to form
the new solid shown in Diagram TII.

Diagram III

The onginal cube had 6 faces, 8 vertices and 12 edges.
For the new solid, write down the number of

(i) faces, (1]
(i) wertices, [1]
(iii) edges. [1]

Answers: (a) Scm (b)) 20.8em® (i) 21.6em® (i) 2.89cm (c)i) 14 (i) 24 @) 36 N10/22/Q9
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40 0

In the diagram, OBC is the sector of a circle, centre O, and BOC = 60°.
A and D are the nudpoints of OB and OC respectively, and AB =DC =6cm.
AED is a semicirele with A as diameter.

{a) Show that AD = 6cm. [1]
(b) The length of the are BC is n7t centimetiRQ T S R | Il
(i} Find n.
. . he lencth of the arc AED 2
Find X . Answer e [2]
() Finc the length of the arc BC
{e}) (i) Find the area of the sector BOC. Answer ceeeeeeeen em1® [2]
(i) Hence find the area'of the shaded region. ARSWEF e em? [3]
N11/21/Q5

Answers: (b)(i} 4 _{ii) % (cMip 754 (i) 457

393



41

(@)

Diagram 1

Diagram I shows one large circle and five identical small circles.
Each of the five radii shown is a tangent to two of the small circles.
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(i) Describe the symmetry of the diagram.

ABSWEF ettt ettt et st se e e e s e ns s srenetaseeseseaseseesnsensnssnnsnsses |1 |
(ii) Theradius of the large circle is R centimetres and the radius of each small circle

is r centimetres.

Each small circle is equal in area to the shaded region.

Find R?: 2 ARSWEF coiiieviieee T e[ 3]
(b)

Diagram I1

Diagram IT shows the same large circle and arcs of the same small circles as in Diagram 1.
C'is the centre of one of the small circles.

This circle touches the adjacent eircles at 4 and B.

O is the centre of the large cirele.

(i) Show that reflex ACB=252°. [2]

(ii) The perimeter of the shaded region is ki centimetres.

Calculate the value of &. Answer e [2]

Answers: (a)(i} Gne line afsymmetry (i} 10 1 (b)ii) 7 N11/22/Q3

42

Diagram 1

In Diagram I, ABC is an equilateral triangle of side 8 cm.
D and F are the midpoints of AC and BC respectively.
BD and AE intersect at F.
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(a) (i) Find the area of triangle ABC. ANSWEF ool [2]
(i) Show that 4FB = 120°.

0 L R

(iii) Calculate AF. ARSWEr e €L [ 2]
15

(b} [The volume of a pyramid = % x base area x height]

Diagram II

The equilateral triangle of side 8 cm in Diagram I forms the base of the triangular pyramid
VA4BC in Diagram II.

The vertex ¥ is vertically above F.

VA=VB=TC=8cm.

(i) Calculate the surface area of the pyramid. Answer  eeeeeeeeeecm? [ 1]
(i) Calculate the volume of the pyrammd. Answer —

c armi 15 eeometric 5 ar to and its volume 15 z; of the volume o .
A pyramid Pis g ically similar to VABC and its volume is ¢ of the vol f VABC

(i) Find thelength of an edge of P. B F2%3 V=7 RO . 1 1§ 1 |

(i) A pyramid that is identical to P is removed from each of the four vertices of VABC.

State the number of faces of the new solid. ARSWEF e [1]

Answers: {a){i) 27.7 (iii) 4.62 (b){i) 111 (ii) 60.3 ([c}i) 2 (i) 8 N11/22/Q7
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B
A
N 4
10 Diagram I k
B
In Diagram I, four semicircles are drawn inside a square of side 10em.
Each semicircle has a side of the square as its diameter.
Two regions, A4 and B, are shown.
(a) Calculate the perimeter of region 4. Answer em[1
(b) Calculate the perimeter of region B. Answer L. em[1]
(c)
Diagram II
For Diagram II,
(i) draw all the lines of symmetry, 1]
(ii) state the order of rotational symmetry. ABSWEF e e [ 1]
11
(d) Diagram III shows the combined regions 4 and B shaded.
Diagram IIT
(i) Calculate the area of this shaded region. ABSWEF o eere e [1]
(i) Hence calculate the area of region 4 shown in Diagram I.
72 1= O - 1 Ol ]|
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Answer. (a) 157 (b) 257 (cMii} 4 (dMi) 25 (i) 14.3 N12/21/Q5

44 (a) Tuna chunks are sold in cylindrical tins.
The 130 g tin costs $1.00 and the 185 g tin costs $1.50.

Which one is the better value for money?
Show all your working. ARSWer e [ 2]

(1) A closed cylindrical tin iz 11cm high and the base has a diameter of 7em.

(i) Calculate the volume of this tin. T - ANSWEF e sesresbrmnnnn € [2]

11

(i) Calculate the total external surface area of this fin. Unsiver  .oonrnnr.con? [3

(iiiy In addition to the surface area, a closed tin requires an extra 30 cm? of metal to allow
the top, bottom and side to be joined together.

Calculate the area of metal required for 30000 closed tins.
Give your answer in square metres.
ANSWEF e, I [2]

(¢) Two geometrically similar jugs have ._

volumes of 1000 cm’ and 512em’.

They have circular bases. s
The diameter of the base of the larger jug C C"

is 9cm.

Calculate the diameter of the base of the
smaller jug;

Answer  eeeeeeeeeeeeecem [3]

Answer (a) 130.gtin (b)(i) 423 to 424 (i) 319 (i) 1050 (c) 7.2 N12/21/Q7
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45 A fuel tanker delivers fuel in a cylindrical container of length 9.5 m and radius 0.8 m.

(a) After several deliveries, the fuel remaining in the container is shown in the diagram.

AR is horizontal, O is the centre of the circular cross-section and AOB = 90°.
(i) Calculate the curved surface area of the container that is in contact with the fuel.
LT S « v ] |
(ii) Calculate the volume of fuel remaining in the container.
ARSWEF oo eeeeeeeeveeeen D [4]

(iii) Calculate this volume remaining as a percentage of the volume of the whole container.

19
(b) The fuel is pumped through a eylindrical pipe of radius 4.5 ¢m at a rate of 300 emy/s.

(i) Calculate the volume pumped in 1 second.

S o |

(i) Calculate the time taken, in minutes, to pump 25000 litres of fuel.
Give your answer correct to the nearest minute.

Answer  ..oocooveceeeeeveeeeseenenenn.. minutes [3]

Answer: (a){i) 11.9 (i) 1.73 or 1.74 (iii} 9.1% (b)({i} 19100 (i 22 N13/21/Q10
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The cross-section of a prism is a sector of a circle, radius 8 cm and angle 40°.
The prism is 20cm long.

Calculate

(i) the area of the cross-section, ANSWET  ovoeeerediisrerresressasiesennn €I [2]

(ii) the total surface area of the prism. ARSWEF  oemesietin et € [4]
Answers:{a){ii{a) 2x; {b) 4x; {c) 90-2x; (i) 19; (b){i) 22.3; {ii) 476. N14/21/Q10

47 ()

The diagram shows a solid triangular prism.
All lengths are given in centimetres.

(i) Calculate the area of the cross-section of the prism.

B ORI - v ol ) |
(i Calculate the volume of the prism. ANSWEF e eeesseeeneeen €I [1]
(iii} Calculate the total surface area of the prism. ARSWEF  oveerereecresseeessessnness e €I [5]

19

0

(b) A cylinder has a height of 70cm and a volume of 0.1m°.

Calculate the radius of the cylinder, giving your answer in centimetres.

B F U Y . s I ||

(
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Answers: {a){i} 9.19; (i) 184; {iii) 310; {b) 21.3 N15/21/Q11

48 [The volume of a sphere is %m'} ]

[The surface area of a sphere is 4rrr1]

A hemispherical bowl is made of material that is 0.8em thick.
The outside rim of the bowl has radius 9cm.

The bowl is attached to a base which 1s a solid cylinder, of radius 3.8em and height 1.5cm.

(a) Calculate the surface area of the inside of the hemispherical bowl.

9

Answers: (a) 422 (b)440 N16/21/Q4
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The diagram shows a semicircle with radii OP and OQ drawn.

The circle, centre C, touches the radii at 4 and B and the semicircle at T.
The radius of the circle is 1.8em.

BCA =120°.

(a) Calculate the length of the minor arc AB.

Calculate the perimeter of this shaded region. ABSWEF e cm [3]
11
(¢) (i) Show that the radius of the semieirele is 5.4cm. [2]
(ii) Calculate the length of BQ. Answer em[1]
Answers: (@) 3.77 (b) 100 (c)i} 5.4 correctly derived (i) 2.28 N16/21/Q5
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T
6
Dt ) C
8/
i
: 5
4 : 3 B
1
7 R o
1
7 8
E [¥) F
The four walls of a building are faces of a cuboid ABCDEFGH.
T'is vertically above C and G, so ABT = ADT = 90°.
The cuboid has length 9m, width 8§ m and height Sm.
IC=6m
(a) Calculate the length of DT. ANSWEF oo ceeee e eer e e m [2]

(b) The roof is formed by four triangles, ABT, BCT, CDT and DAT.

Calculate the total surface area of the roof.

(¢) [The volume of a pyramid is % x area of base x perpendicular height]

Calculate the total volume of the building. B m? [2]
(@) Calculate theangle of elevation of T from . ARSWEFr e [3]
N16/21/Q6

Answers. (a) 108 (b) 139 (c) 504 (d) 50.7
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[Volume of a cone = %Hrzh]

[Curved surface area of a cone = 77ri]
[Volume of a sphere = %Hrs]
[Surface area of a sphere = 477:7]

1

18

1
The diagram shows solid 4 which is made from@ hemisphere joined to a cone of equal radius.
The hemisphere and the cone each have radius 6cm.

The total height of the solid is 1§cm.

(a) Show that the slant height, xcm, of the cone is 13.4 cm, correct to 1 decimal place. [2]
(b) Calculate the total surface area of solid 4. ARSWEF oot em? [3]
() Caleulate the vohume of solid 4. ARSWEF et e’ [3]

(d) Solid A is one of aset of three geometrically similar solids, A, B and C.
The ratio of the heights of solid 4 : solid B : solid Cis2:6: 1.

(i) Calculate the surface area of solid B correct to 3 significant figures.

Answers: (@) 13.4 comectly derived (b} 479 {c) 905 (d){i) 4310 (i) 113 N17/21/Q8
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Loci Paper 1

In the diagram in the answer space, TC, TD and AB are straight lines.

(a) Construct the locus of the points which are equidistant from TC and TD.
(b) Construct the locus of the points which are equidistant from A and B.
{(c} The two loci meet at P.

AR is a chord of a circle, centre P.
Draw the circle.

Answer

[4]

J02/1/Q15
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The diagram in the answer space is a map showing a section of coastline and a beacon on land.
Fishing boats can only operate when they are

I not more than 6.5 km from the beacon,

IT at least 2km from the coastline.
The scale of the map is 1cm to 1 km.

Construct the boundaries of the region where fishing can take place.
Label this region F.

Answer

Sea

Coastline

[}
Beacon

J04/1/Q20
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Intriangle PLO, PL =14cm, PQ = 10cm and LY =7cm.

The line PL is drawn in the answer space.

(a)
(b)
(c)

(d)

(ii)

Measure and write down PQL.

Draw a semicircle with PL as diameter.
The line LQ produced meets the semicircle at M.
Measure and write down the length of QM.

Using ruler and compasses only, complete triangle PLQ where () is above PL.

Explain why PM is perpendicular to LM.

Hence write down the value of cos PQL.

(d)(i)

L ]

ANSWEL (B) POL = oo [1]

() OM = cm [1]
......................................................................................................... [1]
(i1) €08 POL = oo [1]

408



Answers: (b) 108" to 111%; (c} 3.2 ta 3.5 em; (d)(ii} —0.32 to —0.35.

J05/1/Q24

22 Amap is drawn nsing a scale of Lem to Sm.
The position of A 1s shown in the answer space below.

{a) The pomt B 1s 70m due East of A.
Draw the line representing AB.

(b} The pomt C 15 North of AR and equidistant from A and B.
Angle BAC =40°.

(i) By drawing appropriate lines, find and label the point C.
(iiy Find the actual distance AC.
(iii)  State the size of the reflex angle BAC.

Answer (a) and (5)(1)

N

A

A b
[3]
Answer (B)Q1) ... m [1]
(iii) reflex BAC= [1]

Answer: {b){ii) 450to465m (i) 320° J06/1/Q22
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The plan of a field has a scale of 1cm to 5 metres.

{a) Express this scale in the form 1 : n. Answer (@) oo [1]

(b) The plan was made by measuring angles from two points, A and B, 50 m apart.
The line AB 1s drawn to scale in the answer space below.

(i) Atree is at the point T i the field.
BAT =135° and ABT =70°.

Locate and label T on the plan.
(i) Given that A 15 due west of B, state the bearing of T from B.
(ili) By making an appropriate measurement, find the actual distance, in metres, of the

tree from B.
Answer (B)(1)
N
A B [1]
Answer (DY) [1]
€T S m [1]
Answer: (a) 1-500 (b){ii) 340° (iii) 28 to 31 m J07/1/Q20

410



A map is drawn to a scale of l em to 3km.
The diagram below shows the positions of two villages A and B on the map.

{a) (1) Write the scale in the form 1:n.

(ii) Find the actual distance, in kilometres, between the villages A and B.

Answer (@)1 : v [1]

Answer (b), (c), (d)

MNorth

[4]

(b) A durd village, C, lies north of the line AB.
It is 21 km from A and 18km from B.

Using ruler and compasses only, construct triangle ABC.
{e) Construct the perpendicular bisector of AB.

(d) A petrol station is to be built so that it is equidistant from A and B and 9km from C.

Mark with letters F and G the two possible positions of the petrol station.

411



Answers {a)(i) 1:300000 (i) 20 {(z0.5)km Jog/1/Q23

A sailing club has five moorings in the river at 4, B, C, D and E.
A and B are 12 metres apart.
The positions of 4 and B are shown in the scale drawing below.

Answer (b), (c), (d)

North
[
A
North
1
B
(a) Write the scalein the form 1 : #.

Answer (@) 17 e [ 1]

(b) Cisdue west of B and on a bearing of 210° from 4.
Find and label the position of C. [2]

(¢) /D lies north of the line 4B .
The triangle ABD is equilateral.

Using ruler and compasses only, construct triangle ABD.
Show your construction arcs clearly. [1]

(d) The bearing of E from 4 is the same as the bearing of B from 4.

Given that AB : AE =3 : 5, find and label the position of E. [2]
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Answer {a) 200 (b) C due West of B with CAN = 150° (c) Dtothe North of ABwith AD=80=  J09/1/Q23
Gem  (d) EonABproduced with AE=10¢m

A map is drawn to a scale of 1 em to Skm.
The diagram below shows the positions of two radio masts 4 and B on the map.

Answer (a), (b)

North

(a) A third radio mast, C, is north of the line AB.
Tt is 40km from 4 and 50km from B.

Using ruler and compasses, construct triangle ABC. [2]
(b) Ahouse D, inside the triangle, is more than 35km from B and closer to B than to 4.

Shade the region on your diagram that represents the possible positions
of the house D. [3]

Answer. {a) Comect triangle (b} Correct region shaded J10/12/Q26
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{a) Construct, using ruler and compasses only, triangle ABC with sides
AB=9cm, BC=8cm and AC=6cm.
The line 4B has been drawn for you.

A B
(2]
{b) Construct the locus of points, inside the triangle ABC, which are
(i) equidistant from 4B and BC, [1]
(i) 4ctm from A. [1]
{¢) Shade the region, mside triangle ABC, containing the points that are
nearer to BC than AB and more than 4 cm from A. [1]
J11/11/Q23
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10 18 The diagram below shows the quadrilateral PORS.

(a) On the diagram, construct

(i) the bisector of SPQ, [1]
(if) the perpendicular bisector of OR. [1]
() On the diagram, shade the region inside the quadrilateral containing the points that are closer to
PO than to PS and nearer to Q than to K. [1]
S R

J11/12/Q18

415



11 A

D C

(a) Construct the locus of all points, inside the quadrilateral ABCD, which are

(i) equidistant from D4 and DC, [1]
(ii) Scm from B. [1]

(b) On the diagram, shade the region inside the quadrilateral containing the points that are
nearer to DA than DC and

more than 5cm from B. [1]

J13/11/Q15
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12 {a) Construct, using ruler and compasses only, an equilateral triangle ABC.
The side 4B has been drawn for you.

[1]
{b) Construct the locus of points, inside triangle ABC, which are
(i) equidistant from 4 and C, [1]
(ii) 4em from A. [1]
{¢) A point X lics within triangle ABC, is nearer to A than to C and is less than 4 em from A.
On your diagram shade the region in which X must lie. [1]
J14/11/Q22
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13 The diagram shows the lines AB and BC.

(a) The pomnt D15 11 cm from A4 and 9¢m from C.

On the diagram, construct the quadrilateral ABCD. 1]
{(b) On the diagram, construct the locus of points, inside quadrilateral ABCD, that are
(i) equidistant from B and C, [1]
(ii) equidistant from 4B and BC. 1
(¢) These two loci meet at the point P.
Label the point P on the diagram and measure DP.
A
B
C
Answer DP = o em [1]
Answer: [¢) 5.4 1to 5.9 inclusive J15/11/Q22
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14 The diagram shows triangle ABC.

C
A B
(a) Measure ABC.
ANSWEF ABC = oo [1]
(b) On the diagram, construct the locus of points, inside triangle ABC, that are
(i) 4cm from B, [1]
(ii) 2em from AC. [1]
() The point P is
4cm from B,
2cem from AC,
and nearer to A than to C.
Label the position of P on the diagram and find the length of AP.
Answer AP= ..o cm [1]

J16/11/Q22
Answers: (a) 101° to 103° (b){i) Circular are, centre B, radius 4¢m (b)(ii) Line parallel to AC, 2em away /11/a
(b)iii) 6210 6.8

15

The diagram below is the scale drawing of a field.
In the drawing, 1 cm represents 10 m.

(a) Express the scale in the form 1: n.

419



(b) Treasure is buried in the field.
It is known that the treasure is

I within 60 m of C,
II  nearerto A than C,
IIT  equidistant from AB and AC.

Use I, IT and III to construct the locus of possible positions of the treasure.
Find the extreme positions of this locus and label them T, and 7.

\nswer (b)
A
C
(4]
B
Answers: (a) 1000. N01/Q23
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(a) Measure angle ABC.
Answer (@) ABC = oo [1]

(b) The point D is below AC where AD is 12 cm and CD is 9 cm.
Using ruler and compasses only, complete the construction of triangle ADC on
the diagram in the answer space.

(c) The region, §, lies within the quadrilateral ABCD.
Points in § are
1 nearer to C than A,
11 more than 8 cm from B,
111  nearer to BA than BC.

Use conditions L, II and III to construct appropriate loci.
Hence shade the region §.

Answer (b) and (c)

B
4 C
[5]
Answer: 1017 - 103" N03/Q24
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17

24 Intriangle ABC, AB=15cm,BC=8cmand AC=11cm.
The side AB is drawn in the answer space.

(a) Using ruler and compasses only, complete the triangle.
(b) Measure the largest angle of the triangle.
(c) Draw the locus of all points within the triangle that are

(i) 5cm from C,
(ii) equidistant from BA and BC.

(d) The point P, within the triangle, is such that PC = 5cm and
P is equidistant from BA and BC.

Label the point P and measure the distance PA.

Answer {a) and (c)

A B
[3]
Answers: (b) 103°; (d) 11.9 em. N04/1/Q24
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18 The diagram below is a scale drawing representing three coastguard stations, 4, B and C.
In the drawing, 1 cm represents 20 km.

(a) (i) Express the scale in the form 1 : n.

(ii) Find the distance between the coastguard stations A and B.
Answer (@) 11 e 1]

(b) It is known that a ship is
I equidistant from CA and CB,
II nearerto Cthan A,
IIT less than 200 km from B.

By constructing 3 loci corresponding to I, IT and I1I, find the possible positions of the
ship and label the extreme positions § and P.

Answer (b)

[4]
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Answers: (a)(i) 1:2 000 000, (if) 235 — 237 km. N05/1/Q23

19 23 The diagram below is a map showing a coastline ABC, a lighthouse L and a point P.

The map is drawn to a scale of 1 em to 100m.
Ships must not sail within 200 m of the coastline nor within 200 m of the lighthouse.

(a) Construct the locus of points 200 m from the lighthouse L.

(b) Construct the locus of points 200 m from the coastline ABC.
Answer (a) (b)

SEA
North
| .
SEA ! I
|
|
|
|
|
i
P
SEA
[3]
(¢) A ship sailed from the point P on a bearing of 8°.
It passed between B and L.
Complete the statement in the answer space.
Answer (€) cveeeeeereeeeen <0< [ 2]
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N06/1/Q23

(a) By measuring an angle, find reflex angle ACB.
VT T S 7 ) R b i

(b) The point D is on the opposite side of AC to B.
AD=6cm and CD =9em.
Construct triangle ACID.

(e) On the diagram, construct the locus of points, inside the quadrilateral ABCI. which are

I  equidistant from A and C,

II 5cm from the line AB.
(d) The point P is inside quadrilateral ABCD,
equidistant from A and C,
5cm from the line AR,

(i) Mark and label the position of P.
(1) Measure CP.

Answer (b)Y eWd)(1)

A B

Answer: (a) 293° to 205° (b) completed AACD NO07/1/Q25

(c}i) pem. bisector of AC {ii} line parallel to AB, 5cm above AB  (d)63to 6.7 cm
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21

A family wants to move to a new house.

The area where they are going to lock depends on the positions of the children’s school, S,
the father’s place of worl, F, and the market, M.

The diagram in the answer space is drawn to a scale of 1 em to 1km.

It shows the positons of S, F and M.
The house needs to be:

I within 4l of the children’s school,

IO nearer to the market than to the father’s place of work.
(a) UseI and II to construct the appropriate loci.

(b) Shade the region of your diagram that represents the possible positions of the house!

(¢) Find the preatest possible distance between the house and the market.

Answer (a) (b)
Scale 1em to 1km

oF

5
[3]

Answers. (a) perpendicular bisector of MF ; circle, centre S, radius 4 cm, (b} smaller segment of the N08/1/Q13
circle, centre S, formed by the perpendicular bisector, {c) approx.10.2 km.
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22 The scale drawing below shows the positions of two towns, Fand G.

It is drawn to a scale of 1em to 3 km.

Answer (B)
North
F
North
G
(a) Find
(i) the distance, in kilometres, between towns F and G,
Answer (@)(i) e kme 1]
(i) the bearing of G from F. Answer (@)L weeooeeereeereeeeereeeeeenenn[1]
(b) Town His to the North of the line FG.
It is 19.5km from F and 15km from G.
On the diagram above, find and label the position of H. [1]

Answers: (aMi) 24.9 1o 26.1 kminclusive (i} 1117 to 115% inclusive

N09/1/Q16
(b} Hmarked 6.5 ¢cm frem F and 5 cm from G
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23
The diagram below shows triangle ABC.

(a) Measure 4BC. Answer (@) ABC= ..o [1]
() On the diagram, construct the locus of points inside the triangle that are
(i) 8ecm fromC, [1]
(if) equidistant from 4B and AC. [1]

{¢) Onthe diagram, shade the region inside the triangle containing the points that are more than
8cm from € and nearer to AR than to AC. [1]

Answer (b),(c)

Answers: (a) 96°to 98° (c) Correct region shaded. N10/11/Q27
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The diagram below shows quadrilateral ABCD.

(a) Measure ABC . Answer ABC= ....occvovvevessianens [1]
(b) On the diagram, construct the locus of points, inside the quadrilateral, that are
I 4cmfromAD,
I equidistant from 4 and D. 2]
{c) On the diagram, shade the region inside the quadrilateral, containing the points that are
more than 4 em from 4D and
nearer to D than to 4. [1]
(d) The point P is 4em from AD and as near as possible to C.
Mark, and label, the position of P on the diagram. 1]
c
B
A D
Answers: (a) 136°to 138° N11/11/Q25
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The diagram below shows triangle ABC.

{(a) The point I) is on the opposite side of AC to B.
AD =06cm and CD=8cem.

Construet triansle ADC. [1]
(1)) On the diagram, construct the locus of points inside the quadrilateral ABCD that are

(i) 25cm from AC, [1]

(i) equidistant from AB and BC. [1]
{c) [ The points P and Q are 2.5 cm from AC and equidistant from 4B and BC.

Mark and label P and 0.

Measure PQ.

Answer PO= oo em [1]

Answer: (c) 5410587 N11/12/Q26
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The diagram at the bottom of the page shows the lines 4B and BC.
(a) By measuring an angle, find reflex angle ABC.
Answer

(b) The point D is on the opposite side of ACto B.
CD=CBand 4D =10cm.

On the diagram, construct quadrilateral ABCD.
(¢) On the diagram, construct the locus of points, inside the quadrilateral ABCD, that are
(i) equidistant from 4 and B,
(ii) equidistant from BC and BA.
(d) t?:; the diagram, shade the region inside the quadrilateral ABCD containing the points
t are

nearer to 4 than to B and
nearer to BC than to BA.

-[1]

[1]

[1]
[1]

[1]

Answers: (a) 264°to 268" (b) Acceptable ABCD (c)(i) Acceptable perpendicular hisector (i) Acceptahle N12/11/Q26

bisector of angle ABC (d) Comect region (top left hand comer) shaded.
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27  (a) Draw triangle ABC with 4B = 8cm, AC=7cm and CAB = 130°.
AB has been drawn for you.

[2]

(b) By making le measurements, find the area of triangle 4BC.
ANSWEF e cm? [2]
Answers: [a) Triangle ABC drawn with an aceeptable C; (b) 21 to 22 inclusive. N14/11/Q15
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28

North

The land region shown has wheat storage depots at A, B and C.

(a) Given that the bearing of C from 4 is 115°, find the bearing of A from C.

(b) Local farmers take their wheat to the nearest depot.

By drawing suitable accurate constructions, find and shade the region which is served by
the depot at B 2]

Answers: [a) 295 [b) Perpendicular bisectors of AB and BC with region around B shaded. N15/11/Q19
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29 The diagram shows the quadrilateral ABCD.

(a) Measure DCB.

Answer DCB = oo 1]
(b) (i) Construct the locus of points, inside the quadrilateral, that are 8§ cm from B. 1]
(iij) Construct the locus of points, inside the quadrilateral, that are 5cm from AB. [1]

(iif) These two loci meet at P.

Mark, and label, the point P on the diagram and measure PD.

B

Answers: {a) 125 to 128= (b)(i) correct arc (ii) correct straight line (i) PD=34cmto 38cm N16/11/Q20
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30

The diagram shows the lines AB and BC.

The point D is on the opposite side of AC to B.
AD=5cm and CD=6.5cm.

(a) Construct quadrilateral ABCD. [1]
(b) On the diagram, construct the locus of points, inside the quadrilateral, that are
(i) equdistant from AB and BC, [1]
(ii) equidistant from B and C. 1]
(¢) The line PQ consists of the points, inside the quadrilateral, which are
equidistant from 4B and BC,
and nearer to C than to B.
Mark and label the line PQ on the diagram. 1]
Answers: {a) Quadrilateral with visible arcs (b)i) Bisector of angle ABC (ii) Perpendicular bisector of BC N17/11/Q20

{c)} PQlabelled
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Loci Paper 2

The diagram below is a sketch of a rectangular field WXYZ.
WX =65m and XY= 40m.

W 65 X
| L
40
] []
A ¥
(a) Using a scale of 1em to 5m, make a scale drawing of the field. [1]
(b (@@ On your scale drawing, construet the locus of all the points in the field that are
I equidistant from Z and ¥,
II 45m from X. [2]
(ii) Hence label the region, R, of points that are nearer to Z than ¥ and not more than 45m
from X [1]
(c) ApostPisplaced in the region R so that it is at the maxinmum distance from ¥
A post O 15 placed at the midpoint of the line Z¥.
(i) Label the posts P and Q on your drawing. [1]
(i) By measurement, find
{a) the actual distance between the posts P and (2 in the field, [1]
(b) the obtuse angle PO makes with QY. [1]
Answers: (c)ii){a) 41to43m (b} 105°to 109° 110/21/Q3
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(b) JKLM is a quadrilateral with KZ = 7cm and KILM = 72°.
N is the point on LM such that KZ.N is a sector of a circle, centre L.

J
K
7
72°
M ~ I
(i) Calculate the area of the sector KLN, ARSWEF oo eeeeresee sl [2]
(if) Calculate the perimeter of the sector KILN. ARSWer oo €11 [ 2]

(iii) On the diagram, construct the locus of points inside the quadrilateral JKLM which are

I ScomfromJM,
II equdistant from JK and KT. [2]

(iv) ThepointPis inside JKLM,
less than 5cm from JM,
nearer to K7 than JK,
less than 7cm from L.

Shade the region containing the possible positions of P. [1]

(bpiy 308 (ify 228 J12/21/Q8b
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3

(a) The scale diagram shows the positions, 4 and B, of two boats.

4 North
A
B Scale: 1cm to S0m
(i) Find the actual distance between the two boats.  Answer ..ceceeeeecom [ 1]
(ii) A third boat is positioned at C, such that AC = 350m and BC = 300m.
C is east of the line 4B.
Use ruler and eompasses to find C. [2]
(iii) Measure the bearing of C from . Answer e [1]]
(iv) Adfourth boat is positioned at D, such that AC is the line of symmetry of the

quadrilateral ABCD.

Complete the quadrilateral ABCD. [2]

Answer. (a){i} 510 fo 520m (i) C positioned 7 em from 4 and 6 cm from B with construction arcs shown j13/21/Q11

(i) 146° (v} D positioned 10.3 cm from 4 and angle DAC = 34°
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Answer this question on a new page.

North

+B

A and B are two coastguard stations with 4 due north of B.

Cn your new blank page, mark 4 in a position near the top right hand corner, as shown 11 the diagram.

(a) The distance between 4 and B is 140km.

Using a scale of 1cm to 10k,

(i) mark the position of B and draw the line 4B, 1]
(iiy construct the locus of the points west of AB that are
{a)} equidistant from 4 and B, [1]
(b) 90 km from B. 1]
(b) Aship, 5, lies to the west of AB and is
I nearerto.d than B,
I within 90km of B.
On your diagram, shade the region inwhich the ship is situated. [1]
(¢) TItis also known that the bearing of the ship from A is 204°.
() On your diagram, mark the two extreme positions, S| and S, of the ship. 2]
(i) Measure the angle S| BS,. [1]
(iii)  The bearing of the ship from B is x°.
Find the lzast possible value of x. [1]
Answers. (cHii) 10° (i) 336. N10/22/Q6
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5

(a) Construct the triangle ABC in which BAC =40° and AC=8cm.

C is above the line 4B, which is drawn for you.

[2]
(b) Construct the locus of all the points outside the triangle that are 2 cm from the perimeter of
the triangle. [2]
(¢) Find and label the point B inside the triangle, that 1s 6.5 cm from 4 and
equidistant from B and C. [2]
N13/21/Q2
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(@)

North

B
The scale drawing shows two coastal towns, 4 and B.
The scale of the drawing is 2em to 1 km.
(iy Measure the bearing of B from 4.
Answer ..o [1]
(iiy Draw the locus of points equidistant from 4 and B. [1]
(iii) Avrock, C,is known to be less than 4km from B and nearer to 4 than B.
(a) Construct and shade the region in which C must lie. 121
(by Find the shortest possible distance between 4 and C.
Answer .o km [ 1]

(iv) Aboat, D, starts at the point 3.5km due south of 4 and sails on a bearing of 075°,

Draw the path of D and state, with a reason, whether it is possible that D collides with C.

ANSWEF ottt sttt re st e se e e s s ee s s s et sae et nanne s s ensnnnsnns | D)

Answers:(a){i) 112 to 118; (i) Perpendicular bisector of AB; {iii}a) Correctregion shaded; (b} 2.8 to N14/21/Q8
3.2; (iv) Yes as path of D passes through the shaded region; (b}{i} 9.43; (i) 6.39.
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Sets and Venn Diagrams Paper 1

1 There are 50 people on a tour.
One day, 26 people went on the morning cruise and 29 to the evening barbecue.
Using Venn diagrams, or otherwise, answer the following questions.
(a) It was thought that 4 people went to both events and 1 person to neither.
Explain why this was not possible.
BNy g eSS
w[1]
(b) Find the least number and the greatest number of people whe could have gone to both
events.
Answer (b) Least number .................... [1]
Greatest number ................ [1]
J02/1/Q9
2

(a)

(b)

In a group of language students,

24 studied Spanish, 23 studied French and 15 studied German,

12 studied Spanish and French,

10 studied German and French,

6 studied Spanish and German,

4 studied all three languages.

By drawing a Venn diagram, or otherwise, calculate the number of students who
studied

(i) * both Spanish and French, but not German, Answer (@)(1) .ooeeeevevenennnn [1]
(i), only one language. (67 JRI
The set A consists of the points whose coordinates (x,y) are given by

A={(x,y):y=2x+1}.
The points in set B are given by B = {(0, 0), (0, 1), (1, 2), (2, 5), (3, 6)}.

Find
() n(B). Answer (B)(1) n(B) = ..o [1]
(i) AnB. (679 1 O B § §
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Answers: (a)(i) 8, (i) 18 (b)) 5. (i) {(0, 1), (2.5) ). Jo3/1/Q18

(a) The sets A and B are shown on the Venn Diagram in the answer space.
The element yis such thatye Aand y ¢ B.
On the diagram, write y in the correct region.
Answer (a)

€ A B

[1]

(b)) €={x:xisanintegerand 1 =x=8} Answer (b)) . [1]
P={x:x=5}
O={x:x=3}. (670 [ —— o |

(i) Find the value of n(P u Q).

(ii) List the elements of P' 0"

Answer: (b)) G (i) (4, 5) J07/1/Q9

3 (a) {1,2,3,4,5},
{1,2,3
{5},
{3,4}.

€
A
B
C
List the elements of

i 4AUC Answer  (a)(1) -oooeeerereereeereneeneneen [1]
) B'n C. P T (7 ) L) R—

1) A group of 60-children attend an after 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.

Answer (B) e [2]

Apswer: {a)(i) 1,2,3,4 (i) 1,2 (b)) 22 J09/1/Q18
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(a) Using set notation, describe the shaded region in the Venn diagram.

€

Answer

(1) Inthe Venn diagram, shade the region represented by P M (@ U R).
€
@
® [1]
Answers: {a) AUB ~ C) J11/11/Q7
(a) On the Venn diagram, shade the set AnBnC'.
€
A B
C
[1]
(h) €=42,3,4,5,6,7,8,9,10}
P={x:xis a prime number}
O={x:x=5}
(i) Find the value of n(PN Q). Answer . 1]
(i) List the elementsof PuQ'. Answer .. [1]
Answer. (b)T) 2 (i) 2,3, 45,7 J11/12/Q12
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(b) € = {natural numbers}
P = {factors of 8}
Q = {factors of 12}

List the clements of the set PU Q. AnsWer .veveveveeescseeneesnsseneens [ 2]
(c)

Use set notation to describe the shaded subset in the Venn diagram.

ANSWEF ettt 1]
’ J13/11/Q24

) 1,2,3,4,6812(c) MnN
(a) €= {x:xisaninteger, 40 < x< 50}

P={x:xisaprime mumber }

Q= {x:xis amultiple of 6 }

(i) Find n(P). ARSWEF o [1]

(ii) List the members of (. ARSWEF o [1]

(b) In a group of 25 people,
11 people own both a bicycle and a skateboard,
6 people own neither a bicycle nor a skateboard,
n people own a bicycle.

Find the smallest and the largest possible values of ».

Answer smallest ..o [1]
8BSt e e [1]
Answersr [a){i) 3 (a){ii) 42, 48 (b} 11,19 115/11/Q18
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(a) Inthe Venn diagram, shade the region which represents the subset (PU Q) NR.

gl p 0
R
[1]
M) €={x:xisanintegerand 22 <x <33}
E = {x:xis an even number }
T={x:x1s amultiple of 3 }
F={x:xisamultiple of 4 }
(i) Listthe membersof TNF. ANSWEE vvird i ceeseseatinns s sdensceese e [1]
(i) Find n(FUT). ANSWEF e [1]
(iii) Giventhat € ’'n , find one possible value of y.
£y 1 P [1]
Answers:(a) [, | (b)(i) 24 (b)(if) & (b)(iii) 22 or 26 or 30 J16/11/Q23
10 (a) Inasportsclub 24 members play basketball (B),
28 play cricket (C),
16 play football (F),
O play basketball and cricket,
11 play cricket and football and
6 play basketball and football.
Five members play all three games and eight members play none of these games.
(i)  Complete the Venn diagram to show this information.
€
F
C B
2]
(iiy Hence work out the total number of members in the club. Answer .....ccccoeeevcveveveeeccenenienenn. [1]
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(b) In another sports club, the mumber of members playing basketball (B), ericket (C) and football (F,

are shown in the Venn diagram below.

€
(i) Find n(F". ANSWEF ettt e [1]
(i) Findn((FU C)nB"). ABSWEF ol e [1]
Answers: (a)(i} Correct Venn diagram (i) 55 (B}i) 40 (i) 29 J17/11/Q21
11 (a) Onthe Venn Diagram shown Answer (a) €
in the answer space, shade the set
(PNQ)UR.
(1]
(b) Express in set notation, as simply as €
possible, the set shaded in the Venn A
Diagram.
. P13 VLTI () N OSURRR  §

(c) There are 34 children in a class.

Of these, 22 take History, 19 take Geography and 5 take neither History nor

Geography.

Using a Venn Diagram, or otherwise, find the number of children who take History

but not Geography

W2 W3 5y (LT o ) S
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Answers. (b) A~EB"; (c) 10. N01/Q20

(a) Inthe Venn diagram in the answer space, shade the region (A U B)n C.

Answer (@) A B

¢ [1]

(b} All 30 students in a class study at least one of the iwo subjects History and
Geography.
Twice as many study History as Geography.
8 students study only Geography.
By drawing a Venn diagram, or otherwise, find the number of students who study
both History and Geography.

Answer: (b) 3. N02/1/Q14

13 (a) On the Venn Diagram in the answer space, shade the set (4" U B)n C.

Answer (a)
A B
C
[1]
(b) €={x:xisaninteger and 4 €< x < 16}

P ={x:x1s a prime number}
S = {x: x is an odd number}
T = {x: x is a multiple of 3}

(i) List the members of the set § N T.
(ii) Describe, in words, the set §'.

(iii) Find n(P U T).

Answers: (b)(i) 9 and 15, (i) ...even..., (iii) 8. N03/Q15

450



14 (a) Express in set notation, as simply as possible, the subset shaded in the

Venn diagram.

A B
[
ARSWEF (@) e sdomennnnnenin 1]
(h) ‘€ = {all polygons},
T = {all triangles },
R ={all regular polygons},
@ = {all quadrilaterals}.

Add the set ( to the Venn diagram in the answer space.

Answer (b) ¢
@D

[1]
{(c) €={x:xisanintegerand3 =x = 11},
F ={ x:xisafactor of 12},
O ={ x: xis an odd number}.
List the elements of the set (F U O)".
2 ¥ Xy TR ol ol S | | |
(d) Itis given that n(€) = 20.
P and § are sets such that n{#) =7 and n(5) = 16.
Find the smallest possible value of n(P N ). Answer (d) covvevvnnnccn [1]
Answers: {a) An (B C) orAn B A C': (c) 8 and 10; (d) 3. N04/1/Q18
15 (a)/ On the Venn Diagram in the answer space, shade the region A U B”.
Answer (a) | € A B
[1]

(b) € = {all polygons}, O = {all quadrilaterals}, R = {all regular polygons}.
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(i) What is the special name of the polygons which belong to O N R?

(ii) On the Venn Diagram in the answer space, show the set
T = {all equilateral triangles}.

ARSWEF (DAY e eeenens 1]
(i) [g 0 R
[1]
Answer: (b)(i) squares. NO05/1/Q13
16 . .
(a) On the Venn diagram in the Ansver (a)
answer space, shade the set
Au(BnNnO). € 4 B
(o
[1]

(b) Express in set notation the subset shaded in the Venn diagram.

€

Answer (B) oo [1]

(¢) Ina class of 36 students, 25 study History, 20 study Geography and 4 study neither
History nor Geography.
Find how many students study both History and Geography.

D% /L3 L7 o () O SR [2]

Answer. (b) PnQ"; (¢} 13. N06/1/Q18
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17

(a) E=xpress. in set notation, as simply as %€ B
possible, the subset shaded in the A
Venn diagram.
T . 3 1
(a) [1] ¢

(b) Itis given that n(€) =40, n(P)=18, n(@)=20 and (PN O)=7.

Find
[i] IIJ(P U Q} Answer {EJ} [_'l:] ............................................. [1:[
Answer: (@) BAC A" (b)) 31 (i) 9 N07/1/Q9
18 (a) On the Venn diagram shown in the answer space, shade the set P Q.
Answer (a) ©
P Q
(1]
(b) There are 27 childrenin a elass. Answer (B) o [2]
Of these children. 19 own a bieycle. 15 own a scooter and 3 own neither a bieyele nor a
scooter.
Using a Venn diagram. or otherwise, find the number of children who own a bieyele but
not a scooter.
w N08/1/Q9
{ by 9
NN
19

The Venn diagram shows the sets €, P, O and R.

,,,,,, 3
(%
{v@
10 R

(a) Find the value of n{Q U R). Ansiwer (@) oo [1]
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(b) List the elements of the set 7 1 (Q U R). ANSWEE (B) Lo F ]
(¢) One element is chosen at random from %.
Write down the probability that this element belongs to (Z N Q) U (P N R).
Answer (€} oo, [1]
Answer. (a) 8 (b) {5,6,7,8,9} (c) 0.3 N10/12/Q11
20 €={x:x1sanintegerandx > 5} € R
P= {x:xisa prine number }
F={x:xis a multiple of 4 }
S={x:xisamultiple of 6 }
The Venn diagram shows the Universal set and the set F.
. 2
(a) Draw and label the two sets P and S to complete the Venn diagram. [21
(b) Whrite down a possible element y such that y is an even mumber and y € (F U'S)'.
ANSWEr | ¥ = e [1]
Answers: (b} 10 or 14 or 22 or 26 etc. N11/11/Q15
21 The Venn diagram shows the Universal set and the set B.
A and C are two sets such that
AuB=B, AnB+#B, AnC=¢ and BnC#+d@.
Draw: the sets A and C in the Venn diagram. € R
[2]
N11/12/Q10
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22 () Giventhat 4={1,2,3,4,5} and B={3,4,5,6,7 }, findn( AU B).

% T T —— |

b €={p.qnr ..} €
On the Venn diagram, write
each of the letters p, g, and r in
its appropriate subset, given that
peXn¥nZ,
gqeEX' NY NnZ,

re(fu¥ynZ

[3]

Answers: (a) 7 (b} Cormrectp, gandr N12/11/Q21
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23 (a) Express, in set notation, the subset shaded in the diagram.

€
A B
C
Answer - [1]

(b)) €={a,b,e,d e f gh}

P={a b, c}

g={b,c.d e}

(i) List the members of the subset P'N Q. Ansver -[1]
Answers: {a) (Ao BYNC (b)(i) 6 i) d,e,f N13/11/Q14
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24 {a) Use set notation to describe the shaded subset in the Venn diagram.

&
P
0 R
Answer o 1]
(b) Ina group of students
30 play cricket,
38 play football and

9 play neither ericket nor football.

Find the lowest possible number of students in the group.

Answers: (a) PN QN R, (b)47. N14/11/Q10

25 (@) €= {84,85,86,87, 88, 89, 90, 915 02,93, 94, 95, 96 }

P = {x:x1is an even number }

Q= {x:x1s amultipleef 3 }

(i) Find n(PU Q). ANSWEr e [1]
(ii) Given that y £ € andthat y is a prime number, write down the value of y.
ANSWEr Y= e [1]

(b} Inthe Venn diagram, shade the region represented by 4' N B.

€

[1]

Answers: [a){i)9 (ii) 89 (b) region inside B but outside of A shaded N16/11/Q12
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26 (a) Inthe Venn diagram, shade the region which represents the subset A'NBNC.

£
4 B
c
[1]

(b) P={1,4}

Q: { _]> 1: 2 }

R={£ xEP,yEQ}

(@) Find n(PUQ). U [1]

(ii) List the members of R. ABSWEF oo e [2]
Answers: (a) Comect diagram (b){i) 4 (i) —1, 1, %,-4, 4.2 N17/11/Q23

458



Sets Paper 2

In a group of 100 students, 80 study Spanish and 35 study French.
x students study Spanish and French.

y students study neither Spanish nor French.

The Venn diagram illustrates this information.

%

}r

(n) Expressed in set notation, the value of x is n(S N F).

Express the value of y in set notation. [1]
(b) Find, in its simplest form, an expression for ¥ in terms of x. [2]
(c) Find
(i) the least possible value of x, [1]
(ii) the greatest possible value of y: [1]
Answers: (a) n(S UF) or n(S'A F7) 3 {b) x ~ 15; (c)(i) 15, (if) 20. Joa/2/as
(a) The results of a survey of 31 students are shown in the Venn diagram.
‘€ = {students questioned in the survey}
M = {students who study Mathematics}
P = {students who study Physics}
S = {students who study Spanish}
¢ M P S
2
(i} Write down the value of
(@) x, [1]
(b) n(M N P), [1]
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(e) n(MuUS), [1]
(d) n(P). [1]

(ii) 'Write down a description. in words, of the set that has 16 members. [1]

Answers: (a)(i)(@) 8, (b) 4, (c) 21, {d) 19, (i) Candidates who study only Mathematics {or equivalent) J06/2/Q6

(a) Mary has 50 counters.
Some of the counters are square, the remainder are round.
There are 11 square counters that are green.
There are 15 square counters that are not green.
Of the round counters, the munber that are not green is double the number that are green.

By drawing a Venn diagram, or otherwise, find the number of counters that are

(i) round, (1]

(ii] round and g‘reen, []I

(ili) not green. [1]
Answers: (a) (i) 24, (i) 8, (i} 31 Jog/2/Q5a

(1) The Venn diagram shows the three means of transport used by a group of workers during a week.

bus bicycle

(i) Howmany used both a bus and a car but not a bicycle? [1]

(ii) Twice as many only used a bicycle as only used a bus.
There were 78 workers in the group.

How many used a bus only? [2]

(b)) 17 (i 8 J10/21/Q5b

(€ ©=1{1,2,3,4,506,78,9,10,11,12 13, 14, 15, 16}
A= {x:xis a multiple of 3}
B= {x:x1sa factor of 24}
C= {x: x 1s an odd number}

(i Find
(a) n(B), [1]
() 4UBUCY. [1]
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(ii) A number, k, is chosen at random from €.

Find the probability that k& 4 N B. [2]
{c){ifa) 7. (b} {10,14, 16} (i) %_ J10/22/Q5c

(a) The sets 4, B and C are shown in the Venn diagram.

€

€={x:xisanimteger, ]l = x =18}
A= {x:x1s an even number }
B={x:xisamultiple of 5}

(i) Findn(4u B). AHSWEF e [ 1]

(ii) (a) Giventhat AnB"'nC"=1{2,6, 14, 18}, list the members of C.
ANSWEF e 1]

(b) Describe the set Cinwords. Answer C={x:xis ...} [1]
A school offers piano lessons and flute lessons to a eroup of 50 children.
p group

Of these children, 28 attend piano lessons
17 attend flute lessons
12 attend neither piano lessons nor flute lessons.

By drawing a Venn diagram, or otherwise, find the number of children who attend only the
piano lessons.

ANSWEF e [2]

Answers: (aMi) 11 (ii){a) 4,812 16  [(ii}(b) amultple of4 (b} 21 J12/21/Q1

(a) €= {x:xisanintegerand 5 < x < 15}
A= {x:xis a multiple of 3}
B = {x:xis afactor of 60}

C'= {x : xis a prime number}
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(i) Findn{ Nn n ). Answer - 1]
(i) Find (4UB). Answer - 1]
(iii) A number, r, is chosen at random from €.
Find the probability that » € AN B. Answer - [1]
(iv) Giventhat D C B and D C C, find D. Answer - [1]
(b) An activity camp offers 3 sports: tennis, cricket and volleyball.
One day, 50 children took part in these sports.
19 children played tennis, 34 children played cricket and 23 children played volleyball.
2 children played all three sports.
5 children played tennis and ericket.
10 children played tennis and volleyball.
By drawing a Venn diagram, or otherwise, find the number of children who played
(i) tennis and cricket but not volleyball,
Answer ——— )
(ii) cricket and volleyball but not tennis, Answer E———
(iii) cricket only. Answer - 1]
Answers: (a)i) OorMone (i) 7,8, 11,13, 14 (i} 3110or027 {iv) & (b)) 2 (i) 11 (i) 18 J14/21/Q2

8

(a) €= {1,2,3,4,5,6,7,8,9,10,11,12,13,14,15}
L= {x:xisan odd number}
M= {x:x1s a multiple of 3}
{i) Wrte down
(1), LnM,
M)y L'nM.

(ii) A number # is chosen at random from €.
Find the probability that n e L U M.

[1]
[1]

[1]

(b) /In a 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 set B of bicycle owners.
The letters p, g and x are the numbers of people in each subset.

11 people owned neither a car nor a bicycle.

€

X0

11
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A total of 66 people owned a car.
4 times as many people owned a car only as owned a bicycle only.

(i) Write down expressions, in terms of x, for

@ p,
®) g
(ii) A total of 27 people owned a bicycle.
Calculate
() x

(b) the total number of people who were in the survey.

[1]
[1]

[2]
[1]

1

Answers: (aj(i){a) {3,9, 15} (b} {6, 12} (i) % (O)i)a) 4x (b) 66—4x GiNa} 13 (o) eo N09/2/Q4

9

(@)

(0)

€ = {x :xis an integer and 10 < x =< 21}
E = {x : x is an even number}
M= {x : xis a multiple of 5}

P = {x : x is a prime number}

The Venn diagram shows the Universal set € and the subsets E and M.
Two elements of € are shown 1 their appropriate subsets.

(i) Copy the Venn diagram shown above and draw the subset P.
(ii) ~ Write the remaining 10 elements of € in the appropriate subsets of your Venn diagram.
‘€ = { letters of the alphabet }
d={abc,defg}
K={a, e i,0,u}
() Find n(JUK).
(i) Find JNK'.
(iii) Giventhat LCJand LCK, state the maximum value of n(L).
(iv) Aletter is picked at random from K.
Find the probability that it is net an element of J.
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(¢) Ina school, 24 students are members of the Athletics Club, 30 students are members of the
Basketball Club and 36 students are members of the Drama Club.
5 students are members of all three clubs.
12 students are members of both the Athletics Club and the Drama Club.
13 students are members of both the Basketball Club and the Athletics Club.
19 students are members of both the Drama Club and the Basketball Club.

(i) How many students are members of the Basketball Club, but are not members of the other

two Clubs? [1]
(ii) How many students are members of one or more of the Clubs? [1]
Answers. (b){i} 10 (i)} {b, ¢, d,f g} @i} 2 (iv) /5 (c}(i) 3 (i) 51 N10/21/Q4
10 (a) Shadethesubset (ANBYUC.
Answer
€ A
B C
(1]
(b) Use set notation to describe the subset shaded in the diagram.
€ D
E F
£ SRR | i

(@ €={1,2,3,4,56,7,8,9,10}
P={x:x1s an odd number }
@ = { x:x is a square number }

(i) Write the members of € 1n the correct regions on the Venn diagram.

Answer
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(i) Staten(Q').

ANSWEF e [1]
(iii) A number, m, is chosen at random from €.
Find the probability that m is a member of PN Q".
Answer e ﬁ 2]
Answers: (a} Correct shading; (b} E m (D w FY'; (e){i} 10 numbers positioned correctly; {ii} 7; (iii .
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Matrices Paper 1

Giventhat A = (3 Hl] ,
4

2
find
(a) the determinant of A, ARSWEF (Q) o [1]
(by AL () [1]
2 1) J04/1/Q6

1
Answers: (a)10: (b) — .
wers: (a) '“1n|k—4 3

{a) Evaluate (ﬂll %)(_} _i)

Answer (a) [1]
(b} Write down the inverse of (_i _i)
(b) [1]
a2 014 2) Jos5/1/Q3
Answers: (a) LD EJ_.{h} ELJ 1}.
12 3
(a) Eva.luate( 4) —3(—1).
6 2 Answer (a) [1]

(b) A business makes toy buses and toy lormes.
The following table 15 used mi calenlating the cost of making each toy.

Labour (hours) | Wood (blocks) | Paint (tins)
Bus 2 3 1

Lorry 1 w 2

Labour costs $10 per hour, wood costs 51 per block and paint costs $p per tin.

The information above can be smmnmarised in the matrices A and B,

10
wherneﬁi:(2 3 l) andB=| 1|
1 w 2 p
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(i) Giventhat AB = @i) , find

(a) p.
M) w.

(i) Evaluate (100 200) @i)

(iii) Explain what your answer to (ii) represents.

Answer (DY@ P = o [1]
W= 1]
€ R [1]
3 107/1/Q24
Answer. (a) [3] (b)iMa)p=5 (b)w =4 (i) (7600) (iii) Total cost

It is given that

~[27)

Find
(a) A-2B.
Answer (a) 2]
(by CL
(b) (2]
Y ra J08/1/Q20
Amswers: (a) [2 1] ) = |k_3 zJ
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Two families ordered three basic food items from their local shop.
The Jones family ordered 1 bag of sugar, 4 cartons of milk and 3 loaves of bread.
The Singh family ordered no sugar, 3 cartons of milk and 5 loaves of bread.

Their orders can be represented by the matrix A where

£

ho O

The cost of a bag of sugar 1s 80 cents, the cost of a carton of milk 1s 50 cents and the cost of a

loaf of bread is 40 cents.
This information can be represented by the matrix B where
B={80 50 40).
(a) Work out BA. Answer (@) oot eeesdeneeee [2]
(b) What does the matrix BA represent? 1]
Answer. {a) (400 350) (b} Total cost {of each family's order) J10/11/Q13

(3 1 {0 2
NTETTE

Find
(a) A-B,
Answer  (a) [1]
() B
Answer  (b) ) [2]
3 1 2 110/12/Q19
Answer. (a) [ ] {b) 2
0 -1 -
2 ;
@) A:(cl 3) B:(z —3)
. N r Answer [1]
(i) Find 24 — B.
(i) Find B
Answer [2]
Answer. {a)(i) I{E' g\'i (i) 1 I{1 3 J13/11/Q24a
11 3] 5i-12
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8 3 -1 5 3
A_(—z 4) B:(n —2)
{ﬁ) Find 3A —B. Answer ( )
[2]
(b) Find A% Answer ( )
2]
. . 1 0
() Fmdth32x2111atnxX,whereAXZ(D 1). Answer ( )
[2]
- _ J14/11/Q25
Answers: (a) [4 E] (b} (11 ?J (c) i[4 1]
-6 14 14 18 1012 3
9 -1 1
P=(3 4 -5 Q=1 0
0 —1
Ewvaluate P(). Answer [2]
Answer: (1 8) J15/11/Q10
10 : -1 =3} 1 -2
(a) Express as a single matrix 1 ol 5| ARSWEF oo [1]
(b) Find the inverse of [; _;] AHSWEF  eeeeeeemeercee e e sas e see e s 2]
Answers: [a) |(_2 _ﬂi (b} p [3 1} J15/11/Q16
-1 5} 8 -5 1}
11
Given that A=(; T) and B =(_§ _[1]), find
Answer (a) [2]
(a) A-2B,
(b) the determinant of A, () JSUSUSRSRRSR B |
(c) AL,
(c) [1]
y 0 3% 0 - -2 32 N01/Q19
Answers: (a) [ﬁ 3],“}] 2:{(:}[ 1 _2].
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IR

-2 0 3
Find
(a) A-2B,
(b) AL
pnswers: (a) | 3 —3“||.; b) 1 |fr_1 —3}_ N02/1/Q16
-6 6)  6\2 5|
13 )
A= 23 B= 31 C=(1 2 3), D=| 1
[ S ] S A ] * __1
Find
(a) A-B, Answer () .cdeeeieritee e eeeieeceemeanenene [1]
(b) A% 1) IR & §
{c) AA'I(;), (i) SRS ) §
(dy CD. 7 ) [ RUSRRSSRRI b §
Answers: (a) ['; i} (b) [_12 _53};: () G} (d) (1) NO3/@16
14 k5
(a) The determinant of the matrix ( 2) is 14,
Find k. ARSswer (@) K = e eeveeerceevmvnenenens [ 1]
(b) Find the inverse of the matrix 3 - )
4 ) (5) [2]
2 1) N04/1/Q15

1 1
Answers: (a)4—:(b) — I
@45:0) 5|, 5
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15 20 2 1

A=(1 2 3) p=| 1 4 c=| 2 2
-1 3 -1
Find
(a) B-C, ABRSWEF (@) e eeevevceeeenenennannenn e [ 2]
(b) AB. [ S .
010 NO05/1/Q15
Answers: (a) | -1 2 [:(b)(1,=1).
W0 -3
16 (a) The matrix M satisfies the equation
2 -1
3M + 4( ) =M.
3 0
Ansiver (a) ( ) [2]
b
Find M., expressing it in the form (a gl
¢
5 3
(b) Find the inverse of the matrix( A j). ) ( ) [2]
Answer: (a) (- 2). (b) _2 3 N06/1/Q15
. L—ﬁ D_]’ 214 5_]
17
_4 1 | 071 / \
A=t B=
(3 U) (—3 4) Answer (a) [1]
Find \ /
[ \
2 S ®) [1]
(b). AB, \ /
[ 3
(e) AL (e) [1]
\ /
Answer : (a) {B _EJ (b} {3 ﬂ] {':]'lrl:I %] N07/1/Q10
9 4 o3 -1 1
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18 5 1
A:(l _3) and

Eind Answer (a) AB = [2]
(a) AB.
(b) B7L (B)B 1= 2]
] 7 -6 o 1 N08/1/Q15
Answers: (a) [? 4 (b) [_ % 1 %}
19
(4 3 0 (5 -4 4 _
A—(O 5 _2) B—(O 6 2) C=(2 1)
(a) Find 2A-B. Answer (a) [2]
(b) Find CA. Answer (b) [1]
Answers: (a) [3 -2 ] (b) (8 0 -2) N10/11/Q17
0 6 -6
20 2 -3 5 4
Find
Answer {(a) [1]
(a) 2A—B,
) Al
Answer  (b) [2]

-1 -2 0 -1
Answer {a}[ . —EJ b) | _1 _2
173
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21

A shop sells bunches of flowers.

One bunch contains 3 roses, 4 carnations and 5 freesias.

Amnother bunch contains 6 roses and 4 carnations.

Each rose costs 60 cents, each carnation costs 40 cents and each freesia costs 30 cents.

This information can be represented by the matrices P and Q below.
(345 —| 40
P (6 4 0) Q 30

(a) Find PQ.

Answer  (a) [2]

(b) Explain what the numbers in your answer represent.

.............................................................................................................................................. [1]
490 N10/12/Q17
Answer: a) [5 EDJ (b) The cost, in cents, of each bunch.
22 .
Find the values of x and y, where
ABNSWEF X = e,
2\ [ 4
2(3) 2 (5)-(3)
7 ¥ o\ e 17|
Answer. x=-5, y=4 N11/11/Q7
23 Ao 5 2
- -1 1
(a) Find the determinantof A. ANSWEF e [ 1]
(b) Write down A~ Answer [1]
. : (1 Answer [2]
(¢) Find the matrix X, where AX= 5] -
Answers: [a) T (b) 11 -2 (el (3] N11/11/Q22
. ?\1 5 J |'._2.J
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N

n
b

Il

|

e

|
—
S
==}

Il
[
—
e D
S

Answer ( ) (2]

(a) Find 2A-B.
(b) Find A7L Answer ( ) ]
L1 -6 1 1) N11/12/Q22
Answer: {al{i) L_1 : 2.] (b} k _:1!_ EJ
25 {3 0
a6 9)
(a) Find AL, Answir [1]
1 i I
Answers: (a) |® I:'| l| ﬂ} N12/11/Q16
o 1) 30 3)
26
(a) Express as a single matrix 2(_(; _T)—(; _g)
Answer [2]

(b) The matrix X satisfies the equation X(g _;) =(8 3).

(i) Complete the following statement.
“The matrix X has ........<.... row(s)and .............. column(s).” [1]
(i) FindX. Answer [2]
Answers: {a) (_3 _]] {b){i) 1 row, 2 columns (i} (4 3) N12/11/Q27
27 2 -3
A= (1 4)
. 5 -3
(a) Find (2 ﬁ)—ZA. Answer ( ) [2]
Answer ( ) [2]

(b) Find AxA.

(c) Write down, as a 2 x 2 matrix, the answerto 3 x Ax A"
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Answers: (a) |(; EEJ.[D] [; ‘1;8] (©) [S *;J N13/11/Q26
0 -

28 John works in a shop.
The matrix below shows the number of hours he worked on Monday to Friday, Saturday, and Sunday
during two different weeks.
Monday
toFriday = Saturday  Sunday
Week 1 30 5 0
Week 2 35 ] 2
The matrix below shows the pay that he received per hour on Monday to Friday, Saturday; and
Sunday.
$/hr
9] Monday to Friday
121 Saturday
15) Sunday
b [0 50 12
@ P= 135 6 2
15 Answer P= [2]
Find P.
(b) Explain the meaning of the information given by matrix P.
Answers: (a) (%} (b} P shows the amount earned in Week 1 and Week 2. N14/11/Q11
29 2 -1
a=f )
31
(a)  Bvaluate 3A — 2[ ]
-2 0 Answer [2]
(b) Find A7!.
Answer 2]
(c) Write down the single matrix that is equivalent to A~ A.
Answer [1]
- ) ) N16/11/Q21
Answers: (a) v = (b) l 31 (c) 1o /11
i 9 fi-1 2 01
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30

{(a) Express A — 2B as a single matrix. Answer
(b) Find AZ. Answer [
() B~!=kA where k is a rational number.
Find k& Answer k=
-§ -6 -2 -B 1
A : b —
nswers [31[3 3)[}[3 T] [E:l2
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Matrices Paper 2

(d) The matrix Y satisfies the equation

4Y -2 f2-6 =Y
9 0

a b
Find Y, expressing it in the form ( d) ; [2]
c

‘8 4\ 104/2/Q2d
fd}l. i /2/Q

(a) Inaswimming match between two schools, C and D, two students from each schoel took part in
each event.

The number of places each school gained in each position is shown in the table.

First Second Third Fourth
School C 6 3 5 6
School D 4 1 5 4

The points awarded for First, Second, Third and Fourth places were 3, 3, 1 and 0 respectively.

Matrices related to this information are defined below.

5
6 3.5 6 3
= and B=

4.7 5 .4 1

0
(i) 'What does the sum of the elements in each column of A represent? [1]
(ii) (a) Find AB. [2]
(b) What information is shown by AB? [1]

(iii) It was suggested that the points awarded for First, Second, Third and Fourth places should
have been 3, 3, 2 and 1 respectively.

Would this suggestion have made any difference to which school won this match?
Show clear working to justify your answer. [1]

Answers:(a)fi) Number of events, (ii)(a) (j;] (b) School seores, (i) @]:} Yes now a tie Joa/2/Qi11
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1 3 -2p 3p -1
(a) A:(3 _2) B:(—Sp p) C:( 0

—_o
e

(i) Evaluate 4C — 2A. [2]
(ii) Given that B = A~!, find the value of p. [2]
(iii) Find the 2 X 2 matrix X, where AX = C. [2]

(iv) The matrix C represents the single transformation T.

Describe, fully, the transformation T. [2]
oofsey 1 12 3y L ] . J06/2/Q11
Answers: (a)(i) [_ﬁ g]' {ii} =0 (i) ?(3 IJ' (iv) Reflection in the v axis { or x =0}
. -1 3
(c) M_(_2 4)
(i) Find the determinant of M. [1]
(ii) Write down the inverse of M. [1]
(iii) Find the matrix X, where MX = (_g) [2]
i o[22 —1K) 7/2/Q11
@z @[5 L 107/2/Q11c

(c:l Ann went on a car journey that was sp]it into three stages.
Two relevant matrices are shown below:.
The first matrix shows the average speed, in kilometres per hour, of the car during each stage.
The second matrix shows the time, in hours, taken for each stage.

Time
First  Second Third
stage stage  stage 1% First stage
Average speed (4{} 30 50) 1 Second stage
21/ Third stage
13
(1) Find (40 30 50) 1 [1]
2
(1) What information is given by the matrix obtained in part (i)? [1]
(ili) Caleulate the average speed for the whole journey. [1]
() (i) (215), (ii) total distance travelled, (i) 43 kmih. Jog/2/Q5c
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0 3 1 -1
oae(3) el

(i) Express2A—3B in terms of x. [2]
(ii) Given that A = B!, find the value of x. [2]
J09/2/Q11a

Answers: {a}{i][ 3 (i) 3

- [+ I
-3 Ex)|’

{a) Bertie goes shopping and buys three different types of fruit.
The first matrix below shows the number of kilograms of each fruit bought during two different

weeks.

The second matrix shows the price per kilogram, in cents, of each fruit.

bananas apples grapes

price’kg

Week 1 1 2 05 290 ) bananas
Week 2 1.5 1 1 appes
640 grapes
290
H F= (]15 ll) Ois) 160
’ 640
Find F. 2]
(ii) Explain the meaning of the information given by the matrix F. [1]
(iii) Find the total amount of money, in dollars, that Bertie spent on fruit during the two weeks.
[1]
(b) The matrix M satisfies the equation
3 0 B
8 (_1 2) +SNL= M.
Find M. 2]
Answers. (a) (i) [93{: ] {ii) costof fruitin each week; (iif) $21.65; (b} [_ﬁ 0 ]; 110/22/Q5a
1235 2 -4
4 3 {5 4
@ (—1 1) and B = (—3 —z)'
Find
(i) 2A-B, Answer 121
(i) BL Answer [2]
J11/22/Q8

3 2 -1 -2
Answers: (a) (i) [1 4J (m [15 25]
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_{-3 6 _(-1 o
o3y 0]

Find
Answer [1]
(i) A+2B,
i) AL
Answer [2]

(b) Mark and Luke spend three days training for a cycling event.
Mark cycles at an average speed of 24kim/h on the first two days and 26km/h on the third
day.
Luke cycles at an average speed of 25kmv/h on the first day, 24km/h on the second day and
27km/h on the third day.
They each cycle for 1 hour on the first day and inerease their eyeling time by hour each day.

This information is represented by the matrices P and Q below.

1
24 24 26
P_(zs 24 27) Q_(’”)

n
(i) Find mandn. Answer m=.....n=......[1]
(i) Find PQ.
Answer [2]
(iii) Calculate the difference between the numbers in the matrix PQ and explain what this
nmumber represents.
Answer ( Differenceis «.............. and this number represents .....o.coeeiiiiercecneceeeen.
Do 5 6 o1 (2 6 : (12} 112/21/Q12
Answers: [alli) [u _2] (i) E[Z _3] (bMiy 15,2 (ii) [115] (iii) 3
(a) EBEwvaluate
2 1
@ 3[4]|-2 6], 2]
0 —3
0 4
@ (1393 1 2]
5 0
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_[2 3

(i) PFind A1, [2]
(if) The transformation represented by the matrix A maps (h,k) onto (10,2).
Find the value of  and the value of k. [2]
(4] 171 3 N09/2/Q5
Answers: (a)(i) |0| (i) (29 7) (b)i) Ei 0 2 (i) h=8 k=2
{6} -
10 1 3 -1 2
wa-33) =G
Find
(i) 2A-B, Answer ( ) (2]
i) B
Answer 2]

(b) The matrix C satisfies the following equation.

-2 1
+ =
3C 4(03)(:

Answer ( ) [2]
Find C. _
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{¢) Theresa sells raspberries and blackcurrants.
The first matrix shows the number of kilograms of each fruit she sells during three different weeks.
The second matrix shows the price per kilogram, in cents, of the fruit Theresa sells.

raspberries  blackeurrants price/kg
Week 1 3 2 ( 650 raspberries
Week 2 1.5 3 580 blackcurrants
Week 3 2 2.5
3 2
® p=[is 3 ) (650)
2 25 Answer [2]
Find D.
(i) Explain the meaning of the information given by matrix D.

(iii) Find the total amount, in dollars, that Theresa gets for the fruit she sells.

_ _ 3110 N15/21/Q3
Answers: (a){i) (_f ;] (ii} %(g _:i]; (b} [; _2] ; (e} [2?15] ; {iify Amount in eents for each week; / /
2750
iy 85.75
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Coordinate Geometry Paper 1

(a) Pisthe point (-3, 3) and Q is the point (13, -2).
Find the coordinates of the midpoint of P(.

ARSWEE (1) (e s e evemenaan

(b) The line x -3y =2 is shown on the diagram in the answer space.

The line x — 3y = k cuts the y-axis at the point (0, —4).

(i) Draw the line x — 3y =k on the diagram.

(ii) Calculate the value of k.

Answer (b)(1) ¥y

.= O

11

Answers: (a) (5, %}; (BYi) parallel line through (0, =4), {ii} 12.
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The diagram shows the points A (1, 2), B (4, 6) and D (-5, 2).

Yi
* B(4,6)
D(-5,2) All,2)
0 X
(a) Find the coordinates of the midpoint of AB. Answer (@) (oo L
(b) Calculate the length of AB. (B) o 1]
{c) Calculate the gradient of the line AB.
(€] e [1]
{d) Find the equation of the line AB.
(e) The triangle ABC has line of symmetry x =4. @ 2]
Find the coordinatesof C. /7 T
(f) Find the value of cosine DAR. G )y Ol
() coSDAB= oo [1]
Answer: (@ (2%, 4) ib) 5 ic) % (d) 3y=dx+2 © 7.2 J06/1/Q25
3
{f) 5
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A straight line passes through the points P (1, 2) and Q (5. —14)}.

Find
(a) the coordinates of the midpoint of PO, Answer (a) (orreeereeeee s eeeeermeeanns ) [1]
(b) the eradient of PO, (B) e il [1]
(e) the equation of PQ. (€) v [21
Answers: {a) (3,-6) b) -4 () y=6-4x 108/1/Q17
4 A straight line passes through the points P (-8, 10) and Q (4, 1).
Find
(a) the coordinates of the midpoint of PQ, Anseer {(a) (... R ) [1]
(b) the equation of PQ. Answer (B) ..ot [2]
Answer {a) (-2, 55) (b} y=-075x+4 J10/12/Q14
5 Pis the point (-2, 1) and O is the poiat (3. 7).
(a) M is the midpoint of PQ.
Find the coordinates of M. Answer (oo ) 1]
(b) Find the gradient of the line PQ. ANSWEr o [1]
(c) The line with equation 2yg@e + K passes throngh the point P.
(1) Find k. Answer k= il [2]
(ii) Find the gradient of this line. Answer e 1]
Answer. {a) (0.54) (by 12 (c)i) 4 (i) -15 J11/12/Q24
6

20 Here are the equations of four straight lines.

Line 1: y=22 + 4

Line 2: y=2-x

Line 3: y=2xr -1

Line 4: 2y — 8 = 3x

(a) Which two lines are parallel? Answer Line ........... and Line ........... [1]
(b) Which two lines intersect the y-axis at the same point? Answer Line ........... and Line ........... [1]
(c) Which line passes through the points (1, 1) and (-3, 5)?  Adnswer Line ... [1]

(d) Find the midpoint of the line segment joining (1, 1) and (-3, 5).
12 12 (R—— N
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Answer: {a) 1 3 (b) 1 4 (c) 2 (d) (-1,3) J12/11/Q20

(a) The line 2y = 6 — 3x meets the y-axis at 4 and the x-axis at B.

Write down Answer % (FOTURORURR, |
(i) the coordinates of 4 and B, B={ e 3 v ) [2]
(if) the gradient of the line. ANSWE e veens [ 1]

(b) Another straight line cuts the x-axis at P (—4,0) and passes through @ (2,18).

Find the coordinates of the midpoint of PQ. ABSWEF  (coeeeeeireeseneesneeeene 5 ceeereesisimeeseeneneens ) [1]

Answers: (a)i) (0, 3) (2, 0) (i) —% (b} (-1, 9) J14/11/Q21

Yi

[ T I s

L~
fos w8 G
v

/

LI;J
I
(]
|
—
o
.
—
]
/;-‘J’
Y
L]
[
]
=¥

The diagram shows three points A(-2, 7), B(-2, 2) and C(6, —4).
Find

(a) the length BC,

(b) the area of triangle ABC,

(¢) the value of sin ABC.
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ANSWEL () cveeeeeeeeeeeeieeeeeseeeseeeeeneenn NS [2]

(=) JPUTUURROIRRO £ 13173l 124
Answers: {a) 10 units; (b) 20 units®; (c) 0.8 NO01/Q21

The points A(-5, 5), B(1, -3) and C(4, -3) are shown in the diagram.

A(=3,5) ¥

N .

\

B(1,-3) C(4,-3)

Find

(a) the coordinates of the midpoint of AC,

(b) the gradient of the line AB,

(c)/ the equation of the line which passes through (0, 3) and is parallel to AB,
(d) the length of AB,

(e) the value of cosine ABC.

Answers: (a) [— %ﬁ}: (B) =1 (0) y=-5x-+3; (d) 10 units; (¢) - N03/Q22
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10 ya
4 R
31
21
14
P o | | N
-4 -3 2 -1 0 1 2 4 3 T 8 9 x
=1t
PQRS is a parallelogram.
Pis(4,0),Qis(1,0)and R is (9, 4).
(ﬂ) F]nd th,,:_ Coordinatcs Df S_ AHS}VEF (ﬂ) ............ - .} [1]
(b) Find the coordinates of the midpoint of PR. (b) ey ereenaens) [1]
(c) Find the equation of the line RS. (C) et srasarEssararansarsrssrerrareata [1]
(d} F]nd thf:— equation Df thc linﬁ QR (d) e A EEmmEE S Ea A EEEaEEEEa s [2]
(e) Calculate the area of the parallelogram PORS. (2 SO 11\ o |
NO05/1/Q21

Answers: (a) (4, 4): (b) (2%, 2): (c) y =4 (d) y =%x—%; () 20 unit’.
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-4 |12 10 2 4 6 8 10 |x

_2 J f /a
_“i //
/|

B

The triangle with vertices A(4, 4), B(—2, —6) and €(4, —1) is shown in the diagram.
Find

(@) (i) thearea of A4BC, Answer (@) (1) ceoeeeereeeeeeseeeressesees 0 [1]
(ii) the coordinates of the point P such that ABCP is a parallelogram,
(iii) the area of the parallelogram ABCP,
(iv) tanBAC,

(b) Itis given that the length of BC'= k units.
Write down cos BCA, giving your answer in terms of £.

€5 N O R 5 |

ity R o2
(iv) tan BAC = oo [1]
(B) cos BCA= ...coevveeenennenn[ 1]
Answer. (a)i) 15, (i) (10, 9, (iit) 30, (iv) %; (b) —%Dr k:;l” N06/1/Q22
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12 (a) Find the coordinates of the point where the line 2y =3x+15 crosses the y-axis.

Answer (@) (ovveeeee g evnvennennnn) [1]

(b) The coordinates of the points P and Q are (-1, 10) and (3, 4) respectively.

Find

(i) the gradient of PO, Answer (B)(1) .oooeeeecneneseenneneeen [ 1]

(i) the midpoint of PO. Answer (D))  (oooreeeoneeyodiern) 1]
Answers: (a) {0,75) (bW} -15 (i) (1,7) N09/1/Q14

13 M is the midpoint of the line joining P and Q.

(a) R lies on PQ produced, such that PR=3PQ.
Find PM: PR. PEETRATUC SN (7) R )

M) Pis(1,2)and Qis(5,6).

(i) Find the coordinates of M. Answer (I)(1) (cooeeeeene g evereeneenn) [1]
(i) The line 4x + ky + 10 =0 passes through @ (5,6) .
Find the value of £. Answer (B K= wooeerrereeeeeeoeeneen [2]
Answers: {a) 1:6 (b)i) (3,2) (ii) k=5 N10/11/Q20

14 The coordinates of P and @ are (0, 7)and (10, —1).

(a) Find the coordinates of the midpoint of PQ.

Answer (ceveoveevoverenne ) eeeerememeemneens ) [1]

(b) The length of PQ is VN units, where N is an integer.
Find V. Answer N= e [2]
Answers: {a) (5, 2) (b) 1564 N17/11/Q16
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Coordinate Geometry Paper 2

(a) Express as a single fraction in its simplest form 23—0 + 23_a : [1]

(b) Factorise completely 55 — 10b. [1]

(¢) The points P and Q are (4,7 ) and ( 8, —3 ) respectively.

Find
(i) the midpoint of PQ, 1]
(ii) the length of PQ. [2]
(d) Solve the equation 3x?+ 11x —7=0, giving each answer correct to 2 decimal places. [4]
answers: (@) “2*8 . (o) sb-2; (@@ 6.2, ) 1085 (ossana 4z 09/2/Q1
(a) Ais the point (3, 6) and B is the point (11, 12).
Find the coordinates of the midpoint of AB. Answer Covnienies s ceveeneens) 1]
(b) C and D have coordinates (10, 15) and (=8, —21).
(1) Find the equation of the line CD in the form y=mx+ec.
ARSWEr Y= cooeieeeeneeneeseneeennns [ 2]
(if) Does the point (—2,=9) lie on the line CD?
Show your working to justify your answer. 1]
(¢) The line / has equation dy=3x+ 15 .
(i) (a) | Find the coordinates of the point where / crosses the x axis.
Answer (S, | 1]
(b) . Find the coordinates of the point where / intersects the line y=p .
Express each coordinate in terms of p.
ARSWEF  (rriieeceeies v eneeend [2]

(ii) The line / is drawn on the grid below.
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By drawing the line 3x+ 2y = 30 on the orid, find the coordinates of the point where
these two lines intersect.

Answer (reerrennree s ernrrereens) 2]

4p-15
3

Answers: (a} (7,9) (b)(i) y=2x-5 (i) Yes (c)i){a) (-5, 0) (b} ( 11/21/Q2

P} (5, T3)
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0 is the point (-1, 2), R is the point (3, 10) and 5 is the point (—4, 2).

{a) Calculate the length of QR

Answer
(b) Calculate the value of cos SOR. Answer
() Apoint P (x, ) is such that PQ = PR.
(i) Showthat x-+2y=13.
(ii) Pisontheline y=7.
Find the coordinates of P. Answer  (ovoeeedbarennnn.

S )|

-[2]

[2]

R 1 5Y

(a) The points A and B are (-2, 1) and (6, —5) respectively.

Calculate
(i) the gradient of the line AR, [11
(i) the equation of the line through A and 8. [2]
{b) The points C and 2 are (4, 5) and (p, q) respectively.
(i) Write down, in terms of p and g. the coordinates of the midpoint of C0, [1]
{ii} Given that the midpoint of CD is{7, 1), find the coordinates of 1. [2]
Answers: (a){i) - 3, (i) y = - % x = 1% (b)) ( ¥ (4+p). ¥%(5 +g) ), (ii) (10, - 3). N02/2/Q3
The points 4, B and C are (9: 8). (12, 4) and (4, —2) respectively.
(a) Find
(i) the gradient of the line through 4 and B, [1]
(ii) theequation of the line through C which is parallel to AB. [2]
(b) Calculate the length of the line segment
(i) 4B. [1]
(i) BC. [1]
(c) Show that 4B is perpendicular to BC. [1]
(d) Calculate the area of triangle ABC. [1]
N04/2/Q2

Answers: (a)(i) —%: (i) 4 x + 3 y=10; (b)(i) 5 units, (ii) 10 units; (d) 25 units”.
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The line AB joins the point A (-2, 1) to the point B (6, 5).

(a) Find the coordinates of the midpoint of 4B.

Answer
(b) Find the gradient of AB. Answer
(¢) AB intersects the y-axis at the point (0, ¢).
Find ¢. Answer
(d) Express AB as a column vector. A

(e) C1is the pomt (5, 2) and D 1s the point (h, k).
The lines AB and CD are equal in length and parallel.

Find the coordinates of each of the possible points D.
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Inequalities and Graphs Paper 1

Y
A B

S

e

" |

|~

C

The triangle ABC has vertices A(-3,5), B(3,5) and C(-3,-1).
The equation of the line BCisy=x+ 2.
Write down the three inequalities which define the region inside the triangle ABC.

This region does not include points on the boundaries. [3]
J02/1/Q12
) 5
(a) Solve the equation 1 =4. Answer (@) X= oo [1]
(b) Solve the inequality 7-y<?9. [(12) I SRR | | |
(c) Write down the least integer value of z for which  z > -4, (€) oo [1]

Answers: [a) %; {b) y > =2: (c) =3. Jo3/1/Q13

The lines x+y=2 apnd x-3y=6 are shown on the diagram in the answer space.

(a) Find the gradient of the line x — 3y =6. Answer (@) coocveeeeeeeeeeeenn. [1]

(b) On the diagram in the answer space, shade the region defined by the inequalities
x+y<2, x—-3y<6 and x+1=0.

Answer (b)
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[2]
Answers: (a) 1/3. J03/1/Q15
v
— : =
/" O \\ X
s Y P A
A(4-1) C

In the diagram, A is the point (~4 , —1).and AC is parallel to the x-axis.

(a) Theequationof BCis y+2x=4.
Find the x-coordinate of C.

(b) The equation of AB is y=x+3.

Write down the inequalities which describe the region inside the triangle ABC.

)

Answer (a)

Answers: {a}E%;{h}y}— 1, y<x+ 3 y<d-2x
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(a)

————+————@——t——
4 3 2 -1 0 1 2 3 4

The set A = {x: 1 = x < 3} is shown on the number line above.

(i) Set B is shown on the number line below.

[
1
-4 3 -2 -1 0 1 2 3 4
Complete the description in the answer space.

Answer (a){) B =X e X G FI1]

(ii) ThesetC={x:x=-3].
[ustrate the set C" using the number line in the answerspace.

Answer (a)(ii) — I I I I I I I — [1]
_ -2 . -1 0 1 2 3 4
(b) X=1{1,3,5}, ¥Y={3,5}, Z={(x,¥):xeX,ye Yix #v].
List the members of Z.
Answers: {a){i) =1 <x = 4: (b){{1, 3), (1/5), (3, 5) and (5, 3)}. J05/1/Q20
(a) (i) Find the smallest integer k which satisties 7k = 36.
(i1} Find the largestanteger n which satisfies 3n— 1 <26,
Answer (aY() smallest k=___ ... [1]
(u) largestn = ... [1]
(b)
Yi
4
3
2
1
2 -1 0 1 2 3 4 5x
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The diagram shows the graphsofx=1, y=3and y=x- 1.
The region, R, 1s defined by the mequalittes x> 1, y<3and y>x-1.
Given that the point (x , ¥) 15 in the region R, find the mteger values of x and y.

Answer (BYx=__ ¥ e [1]
Answer: {a)i) k=5 (i} n=8 J06/1/Q10
(b) Xx=2 y=2
7\
) s
B/ A"
R
= £
C
In the diagram, A 15 the pomt (6, 3) and C 1s the point (-8, —4).
The equation of AB 1s y=3 and the equation of CBis y=x+4.
(a) Find the coordinates of B.
(b) The unshaded region R inside triangle ABC 1s defmed by three mequalities.
One of these1s y<x+ 4 ARSWEF (@) oo s oo Y 0]
Write down the other two inequalities. ®)
_____________________________________________________ [2]
Answer: (a){-1,3) (b)y =3 and y = ¥y lo7/1/Q10
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The diagram below shows the line 2y =4 —3x.

Answer (a), (b)

¥i
4
i
3
|
|
N
AN
i b
1
™
4 =-3g-2g =170 TENTF 2 34 A ST 1H16

i :

L]

s

- by

H :

-3 yn
! 2y =4 — 3x10
[ VNN
_4 [ T

On this diagram,

(a) draw the line y= %I -2, [1]
(b) shade and label the region, R, defined by the following inequalities.
x=0 dy=4-3x y=3x-2
[2]
Jog/1/Q16
(a) Sclve 8—3r>14+r
(b) Evalnate x> —6xy +2y* when x=2 and y =-3.
Answer (@)1 e 2]
(B) e [2]
Answers: {a) t=-15 {b) 58 J08/1/Q21
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10 17 @ solve 2=

W=

5 Answer ()X = oo v [ 2]
(b) Given thaty is an integer and —3 <2y — 6 <4, list the possible values of y.
Answer: (@) 15 (b) 2,34 Jos/1/Q17
11 (a) Solve 6x—5<9+2x Answer (@) e e [1]
(b) Write down the largest integer which satisfies the inequality
6x—5 <942 Answer (B) cooveeveerereerereisesenserenserens [1]
Answer. {a) x=358 by 3 J10/11/Q6
12 ¥
8 B
71
61
4 R
5
4 D C
3
21
1
0 Ll ¥
0 1 2 3 4 5 6
In the diagram, the region, R, is bounded by the lines 4B, BC, CD and DA.
(a) - Write down the coordinates of the midpoint of 4B.
Answer [11 (@) ey )
() Region R is defined by four inequalities. Answer  (B) coveeece e
One of these is y = x+35.
Write down the other three inequalities.
- [2]

Answer. {a) (1.5,65) by x=20y=24x=3
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13 In the diagram below, the equation of the line 4B is 2y=9—3x.

vh
5
A
4
R
3 -
2
1
B
0 + -
0 1 2 3 4 5%
(a) What is the gradient of 4B ? Answer e [1]
(b) The shaded region R is defined by five inequalities. Answer
nswer
Two of theseare x=35 and y =<5
Write down the other three inequalities.
Answers: (a) ? (b} x=1 y=2 2y=0-3x j11/11/Q11
14 Solve
(a) 3x = 2 — 5x, W F T 11 S RORRRRR  § |
5x 2 ARSWer X = .ovvereeiens OF cevveeeeeennns [3]
) x+1 x—1 8.
J11/11/Q16
Answers: (a) x=025 (b} % or-3 /11/a
15 - . n
(a) Solve 5y—3>3y+12. ANSWEF Y covveeecveceeeenneenresnsnnnnnns [1]
(b) Write down all the integers that satisfy the inequality -6 =3x<<6.
AHTWEE e e [1]
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Answer {a) y=75 (b) -2,-1,0,1 J11/12/Q4

The shaded region on the diagram is represented by three inequalities.
One of these 1s y=3x-2.

Write down the other two inequalities.

T
........................................ [2]
Answer. y=3, y=-2x J11/12/Q9
Y
i
7 )
6 T
i
5 <
Ly
R
4 Al < b I, % Ml
A by ! B,
%y P, i P,
= Lok B i,
3 i \\\ = o ™
< RN, =
ENS T PR S
2Ts R
1
-
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The diagram shows a triangle RST.

(a) Write down

(i) the gradient of the line ST, ANSWEF e [ 1]
(ii) the equation of a line that is parallel to ST,  Answer oo [ 1]

(iii) the equation of the line with gradient 3 that passes through 5.

(b) One of the inequalities that defines the shaded region RST'is x < 6.

Write down the other two inequalities that define this region.

Answer

Answer: (a)i) % (i) eg. ¥= %x +3 {iil) y=3x+2 (b)) y22andy = %x+ 2 113/11/Q23

(a) Solve 4<3p—11. AHSWEF P eoeceeeeeeeecveeser e sesessseseessssesssssnenes L1]
Write down all the integers that satisfy the inequality —4 < 2x < 4.
Answers: {a) = 5 (b) =2, 1,0, 1 J14/11/Q5
1 . . .

? Find the integers n that satisfy 20 <<4n—3 <30.  ANSWEF i 2]

J15/11/Q8

Answer. 6,7, 8

20
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(a) Onthe grid, shade the region, R, given by these inequalities.
I<x<35

(b) The line L, with equation y = %x , 15 drawn on the grid.
(i) Draw the line y= l_:: +k so that it passes through a point belonging to R such that k 15 as

large as possible. [1]
(i) Write down this largest value of k. ARSWEF K= e [1]
Answer. (b){ii) 3.5 to 4 (inclusive) J15/11/Q21
21
Y}
4
3
2
ry
/ 1
=5 -4 3 -2 -1 0 1 2 "
The shaded region in the diagrant is defined by three inequalities.
One of theseis y 2 %x +2 . ARSWEF oo
Write down the other two inequalities. - [2]
Answers: yS3y+x20 J16/11/Q9
22 (a) Solvetheinequality -5<2x+3<]l.
(b) Write down the largest integer, x, which satisfies -5<2x+3<1.
Answer (@) .ooeeveeeeeee e € XS e [2]
[ F3) T e e R T LA )
NO01/Q10

Answers: (@) 4 < x<-1;(b) -2.
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23 The region R is defined by 4 inequalities.  y,

Twoof these are x<dandx+y 2 5.
Write down the other two inequalities,

NN

2
1
v
i -
/I S A B B NI
Answers: y =2 y=x+1. N02/1/Q13
24 Three lines, /,, I, and /5, are drawn on the diagram in the answer space.
The equation of the line 7, is y=x+35.
The equation of the line I, 1s 3y +x=-3.
(a) Use the diagram to solve the simultaneous equations
¥=x+5 and 3y+x=-3.
Answer (@)X = coeeeeeee, V= e, [2]
(b) Write down the equation of the line /.
ARSWET (D) woveeeeeeeereieeresseersecsssssseseneseeess [1]

(c) The equation of another line, /, is y=-1.
Draw this line on the diagram in the answer space.
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Answer (C)

] 0 2 4 6 8 x

"4 < [1]

(d) The region enclosed by these four lines is defined by four inequalities.
One of these is 3y +x>-3.
Write down the other threg inequalities.  Answer (@) coeevcceeecincen e e

. [2]
Answers: [a) x =—421, y:%; (byx+y=4;(dyy x+5y A x+y 4. N03/Q23
25 (a}) During one week the temperatures at midnight were
3°C, 4.5°C, 1°C, -2°C, 0°C, -6.5°C, -3.5°C.
Find the difference between the highest and lowest temperatures.
(b} <Find all the integers which satisfy both
2x+7<<3 and x=-4.
ARSWEr (@) o . TC [T
Answers: (a) 11°C: (b) -3 and —4. N04/Q10
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26 The unshaded region R is defined

by 3 inequalities.
One of theseisx = 1.
Write down the other two inequalities.

¥ Ry T

- I31

Answer: y= =3and x+y =5

N04/1/Q16

27
R, is defined by three inequalities.

Two of these are
y=Xx+2andy=5-nx.

Write down the third inequality.

(a) In the diagram, the unshaded region,

S

|
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(b) Find the integer values of x which satisfy the following.

4<2x+13<9
ARSWEF (D)o eeceeeeeeeeeeennn | 2]
1 NO05/1/Q14
Answers: y = 7% (b) =4 and 3.
28
(a) Solve -T=3x—-4<2. Answer (@) .coocevn... S [2]
(b) Write down all the integers which satisfy -7 =3x—-4<2.
(D) e [1]

Answer: (a)—1(£x<)2; (b)—1,0, 1. NO06/1/Q9
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23 The line ¢ is drawn on the grid in the answer space.

(a) Write down the equation of the line £.

(b) On the gnd,
(i) draw and label the lines x=1, y=3and x +y=2,
(ii) shade the region which satisfies the three inequalities

x=1,y=3 and x+y=2.

ARSWET () oot [1]

Answer (b)

EY

[3]

Answer {a) y=2x + 3. N06/1/Q17
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30

The shaded region inside the Y i
triangle ABC is defined by three 6
. . 7
inequalities. ;
\\ llf
1 z1 5 \\ f!
One of these is x +y <55 . N ,
[
!
A
5 £
4 N
Ch h
i
3 7 <
7 ™
/ "
M
2 y N
/
/ PS
70 PR S N N R
i N
/
’ My
Y =

(a) Write down the other two inequalities. ARSWEP M) e teeetieeeeeciiateee e et e e e

(b) How many points. with integer coordinates, lie in the shaded region?
Answer (B) o [1]
Answer: @) y=1.¥=2x (b)3 NO7/1/Q8
31
(a) Solve the inequality 3—2x <5, Answer (@)X cvieiicsereeesces e v e ennd [ 2]
(b) Solve the equation  3(y+2)=2(2y-7) + y.
Answer (B} = e 2]
Answers: {a) x=-1, . (b} y¥=10. N08/1/Ql6
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32 The equation of aline £ 1s x+ 2y =-1.

{a) Write down the gradient of the line £. Answer (a)

(b) Find the equation of the line parallel to € that passes through the point (0, 5).

(c) The diagram in the answer space shows the line € and the line y=2x+ 1.
On this diagram,

(i) draw the line y=-2,
(11) shade and label the region, R, defined by the three inequalities
y=-2 x+2y=-1 y=2x+1.

Answer (e)(1)(i1)

[2]

Answers: (a) 05, (b) x+2y=10, (cNi} y=-2drawn, (i} region enclosed by the Ines  NO08/1/Q22
joining the points (-4, -2 ), {-15,-2),(-06,02)and{-4,1.5).

3 (a) Express 2% +% as a single fraction in its simplest terms.
ARSWEF (@) corevreerereereereseeseeeseesnsennens [ 1]
(b) Solve the inequality 5(x +4) < 7x. Answer (B) X.ocveovecceeeeeenneceeseeeeenne [ 2]
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13m N09/1/Q13

Answers: (a) =0 (b) x=10

34 The diagram below shows triangle LMN.

¥i

VN

The equations of the lines LM and LNV are 2y =3x+ 5 and x+ 4p=24 respectively.

(a) Solve the simultaneous equations x+dy =24,
2y=3x+5.
Hence write down the coordinates of L. dnswer @ o) I3

(b) Mis(—3,-2) and MN is parallel to the x-axis.
The shaded region, R, inside tiangle LMN, is defined by three inequalities.
One of these i1s 2y <3x +5.

Write down the other two inequalities. 7 £ 2 1027 () RS
Answers: (@) (2,55) (b} y==2 x+4y<24 N09/1/Q24
35 . .
(a) <Solvethe inequality 18 —3x<x. Answer ()X coeveeeecrecrseeeeenreeeseeeene [ 1]
(b) Given that # 15 an integer, where —10 =< 3r <-3, find the possible values of ».
LTt () I e a— b ||
N10/11/Q9

Answers: (a) =43 (b) -3, -2
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36 The lines 3y + x=3 and y =x + 3 are shown in the diagram below.

(a) Find the gradient of the line 3y +x =3. Answer (@) .oeovveeeeeereeeneeeeneseeseneene [ 1
(b) On the diagram shade, and label with the letter R, the region defined by the inequalities

Iy+tx=3, y=x+3, x=0.

yT
Answer (b) S
3
2
[2]
1 ‘._“--“‘-‘
i ; -
_4/[3 2 - ol 12 @ e
1
Answers: (a) ¥ (b} Cormect region shaded N10/11/Q16
37 The three lines
=17, yi
2y=>5and 10 |- - —
dx+ 4y =35 y
intersect to form the triangle 4BC, s 0o
as shown in the diagram. AN :
olte
The region inside the triangle ABC i So
is defined by three inequalities. | N
One of these is- 2y > 5 . 4 i """ AN
l J______\_l_______é
2 A i ...................... SE S
1 s
| A -
072 4 6 8 104
(a) Write down the other two inequalities. e [2

(b) Find the point, with integer coordinates, that lies inside the triangle 4BC and
is closest to B. dnswer B) (oo R ) [

Answer: (a) 3x>7, 4x+4y=35 (b) (5, 3) N10/12/Q20
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38 Itis giventhat 13 <7—2x <18 hasthesolution a <x<b.

Find the values of @ and b. Answer a= i

Answer a=-55b=-3 N11/11/Q9
39

=Y

In the diagram, B is the pomt (8, 2).

The equation of the line AR is y=2 and the equationof the line AC'is 2x—y=3.
BC produced passes through the origin.

(a) AC produced intersects the y-axis at D.

Find the coordinates of D. Answer (v e [1]
(b) The region inside triangle dBC is defined by three inequalities.
One of these is y << 2
Answer

Find the other two inequalities. 2]

Answers: {a) {0, -3) (b} y= %x, Jx—y=3 N11/11/Q17
40 {a) Solve the inequality 2(4 —x) <x-10. Answer X v [1]

(b) Find the smallest integer n such that 3n>-17 . Answer H= oivviecceceeeeeeeeneenn [1]
Answer: {a) x=6 (b)-5 N11/12/Q6
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41

The diagram shows the graphs of

x+y=12%,
y=f and
x=2.

These graphs intersect to form triangle ABC.

The region inside triangle ABC is defined by
three inequalities.

One of theseis y > ﬁ .

(a} Write down the other two inequalities.

Answer

(b) P={(x.y): xand y are integers, (x, y) lies insidle triangle ABC}
Q={(7.v) : y1is an integer}

(i) Find the member of the set P that is closest to the point C.

ARswer i [1]
(1) Find oP Q). Answer e [1]
Answer. (a) x=2, x+y= 1227(b}i) (9,3) (i) 4 N11/12/Q25

42

The quadrilateral ABCD is bounded by the lines
x=1, y=2, 2y=xand x+yp=9.

The region inside the quadrilateral is

defined by four inequalities.
Two ofthese are y>2 and 2y >x.

(a) Write down the other two inequalities.

Answer

12 %
() How many points, with integer coordinates, lie inside the quadrilateral ABCD?

Answers: (a) x=1, x+y=9 (b} 10 N12/11/Q17
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43 Find two solutions of the inequality 3x+4 <11 that lic hetween 2 and 3.

Answer x=.........and ........... [2]

Answer: Two numbers between 2 and 274 N13/11/Q4

44 The diagram shows the points A(1, 4), B(3, 12) and (15, 4).
The equation of the line through B and Cis 2x + 3y =42.

Y
B(3,12)

AL 4 C (15,/4)

0 "

The region inside triangle ABC 1s defined by three inequalities.
One of these is  2x+ 3y <42,

(a) Write down the other two inequalities. Answer
(b) How many points, with coordinates {10, k), where k is an integer, lie inside the
triangle ABC'?
£ 1 RS |
Answers: {a) (i) y=4, y=4x (b) 3 N13/11/Q17
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45 ¥

)

(a) Onthe grid above, draw the graphof x+y=6. [1]

(b) On the grid above, draw the graph of * 2y +x=4. [1]

(¢) Onthe grid above, shade and label the region R, defined by the following inequalities.

x+y<£6 2y +x =4 y=2 x=-1 [2]

Answers: (a) x + y =6 drawn correctly; (b} 2y + x = 4 drawn correctly; {c) Correct region shaded. N14/11/Q16
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46

Here is a list of numbers.
—8 —5 —3 —2 0 2 4 9

(a) Write down two numbers from the list that have a difference of 10.

(b) Find the sum of the numbers in the list. ARSWET ot [1]

() Itisgiventhat —4 <2x<7.

Write down all the numbers from the list which satisfy this inequality.

£ N B [1]
Answers: (a) -8 and 2 [b) =3 (¢} -2, 0, 2 N15/11/Q10
47 yi
1 -
i
I’I :
_____________ ffg e . ____1:._(;___ L
o 7 i >
Fl : i
f’ :
A is the point (5, 2) and B is the point (9, 6).
AC 15 parallel to the x-axis. CB 1s parallel to the y-axis.
The equation of the line AR is x —y=3.
(@) Find the coordinates of C. Answer (oeeeeeeeene. SR J[1]

(b) The region inside triangle ABC is defined by three inequalities.

White down these inequalittes. e [3]

(c) [ The point {(a, b), where a and b are integers, lies inside triangle ABC.

It also lies on the line y = %x- BV R
Find the value of a and the value of b. D= e [2]
Answers: (a) (9, 2) (b)x=9, y=2 x—y>3 (cha=8,b=4 N16/11/Q24
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48 (a) Solve the inequality 12—2x <x. AUSWEF X covr e e eeae s sens [1]

Answers: (a) x=4 (b) -3 and -2

N17/11/Q9

49
Vi
’/IC/
A
B
5 g
The diagram shows the triangle ABC formed by the lines
y=06, x=23 and y=§.
(a) Find the coordinates of 4. Answer (oo 3 eemeemeeeeeenna ) [1]
(b) The region inside the triangle is defined by three inequalities.
Oncoftheseis x<23. ABSWEr i
Write down the other two inequalities.
.......................................... [1]
(¢) The point P (h, k), where k and k are integers, lies inside triangle ABC.
Find the valuesof i and k. Answer B= e
E= e [2]
N17/11/Q21

Answers: (@) (18,6) {(b) v=6and y= % (c) h=22and k=7
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Inequalities Paper 2

Y1
14 y

12 .

10

o 1 2 3 4 5 & 7 x

The shaded region, R, contained inside the dotted boundary lines, is defined by three inequalities.
(a) One of these inequalities is x > 2.
Write down the other two inequalities. [3]

() The points (¢, d), where ¢ and 4 are‘integers, lie in the shaded region R.

Find

(i) the maximum value of ¢ +d, [1]

(ii) the value of d given that d=3c. [1]
Answers. (a) y<12and y=2x,  (b)(}) 16, (i} 9. J10/22/Q4
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Triangle R has vertices (2, —1), (2, 1) and (4,-1).

{a) The gradients of the sides of triangle R are 0, -1 and k.

Find &. ARSWEF o semreererenenerenenes [ 1]

(b) One of the inequalities that defines the shaded regionis x+ y =< 3.

Write down the other two inequalities that define this region.

-[2]
{¢) Triangle R is mapped onto triangle P by a reflection in the line y=-2.
Draw and label triangle P. [2]
1 J12/21/Q6

Answers. (a) 3 (b} ys’%,yz—1 (dyiy 2 @iy (8 -1 (i) 12
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(a) Factorise completely 6x%° —15x3y .

Answer 2]
) Solve *+-—2_=3 Answer 1= . 3
X x13 HSWEF X = .coveevereenens OF vveeesrernnens [3]
(¢) (i) Shadeand label the region R defined by these four inequalities.
xz1 y<4 xty<o YEX
Answer
¥
A
7
6
5
4
3
2
1
0 2> 3 4 5.6 717
[3]
(ii) The point M is the intersectionof x=1 and y=4.
The point N is the intersectionof x+y=6 and y=x.
Find the gradient of MN. Answer - [2]
Answers: {a) 3x2y(2y% —B5x); (b) x="4%1.63: (c){i) Correct region identified: {if) —% N15/21/Q5
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Functions Paper 1

It is given that f: x — m + nx, where m and n are constants.
Given also that 0) = 1 and fi4) = 21, find the value of

(@) m, ANSWEF (@) M= oo [1]

(h) n, (B) = ool [1]

(¢) f'@n. (O F 2D = et [1]
J02/1/Q13

A function is defined by  f(x) = 3x + 4.

(a) Giventhat f(k)==k, find k. Answer (@) k=...civeeiincceeececnecesennes [2]
(b) Find the inverse of f. (B) F7UE) =i [2]
Answers: (a)-2: (b) :4_ 103/1/Q17
A function f is defined by f:x+— x ;5 .

(a) Giventhat f:1~ k, find the value of £.

(h) Given also that f-':x+— ex + d, find the value of ¢ and the value of 4.

Answer (@ k= oo [1]
B = il = e [2]
Answers: (a) 2; (b= 13, d=-5. jo4/1/Q11
2x—1
fix)==—"—.
(x) 3
Find an expression for =1(x).
Answer: 3x +1 i 105/1/Q8
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(a) f(x)=(x+2)2x-1).
Evaluate £f{5.5).

. Answer (@) £(5.5) = oo 1]
(b) glx)=3(x-1).

Find g1 (5). ) g5 = 2]
Answer. (a) 75 (b} 8 Jo6/1/Q14
Given that f(x) = 5—’“; 4 find
(@) f(1%), Answer (@) [1]
(b) (). B e D2

Answer, {a}% ib) 3x—;’4 J07/1/Q16
It is given that f(x) = 5x+ 2.

Find

(a) £(=2), Tl ¢ SO [1]
(b) £1(z). (B £100) = wevveeereeeeeeeeeeeeeeeneend[1]

Answer: (a) 12 (b) 26

J07/1/Q3

It is given that f{x) = 12 — 5x.

Find

(a) (4),

(b) the value of x for which f(x) =17,
(© £7().

Answer (a) {(4) =..

Answer (B)x = .o

Answer (¢) f1(x) =

I £

Apswer (a) =8 (b} -1 (c) 125_” 109/1/Q16
- _5-2x
Given that f(x) o find
(a) f(-2). Answer (a) f(=2)= .o [1]
(®) 7). Answer () F1) = oo [2]
5 J10/12/Q11
Answer. (a) -15 (b} T
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10 Itis giventhat hix)=2x—5 and g(x)= 3

x—2
Find
(a) h(4), At S | |
®m g, ANSWEF e [ 2]
(c) the value of ¢ such that h(r) = g(3). Answer 1= e [ 2]
Answers: (a}) 3 (b) X2 (o) 4 J11/11/Q20
11 fx)=6x—x+3
(a) Find
O f2). T E T () R § |

() f(-1), Answer. f{—1)=...ccccnennnn [1]

(ili) the values of x for which f{x) = 5. ANSWEF  X= oo OF o[ 2]

(b) Write down and simplify an expression forf{a +1). Answer fla+1)=......[2]

Answer: (a} (i) 25 (i) 10 (i) Z,-1 (b) 62*+ 112 =8 112/11/Q25
12 f(x) = 2x -9

(1) Find f(—%). ATISWET oo []

(b) Find £1(3). ARSWEF oo [2]

Answers: [a}—‘]ﬂ% (b) & J16/11/Q11
13 2¢+5

Giventhat  f()=—_2  find

X
@ fFeu), Answer (@) f(23) =[]

(b) 2. N 05 T v

5

Answers: (a) 4; (b) =3

NOo1/Q13
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14
Given that f(x} =3x + 7, find

(a) f(-2),
) £~'(x),
(¢) The value of x for which

f(x)=1"'(x).

Answers: (a)1; (b) Ya(x - 7); (e} -3 14 N02/1/Q17
15 . 3

It 15 that f(x)=———.

is given that f(x) 75

Find

(a) f(2), Answer (@) £(2) = .ot tincee [1]

®) £70. BV = e [2]

Answers: (a) =3: (b) 5%_ N03/Q14
16

(n) Given that f(x) = 3x + 5, find fi(3).

(b) The function g is defined by g(x) = (2x - 3) (x + k).

Given that g(0) =15, fifd Answer (@) f(3) = e [1]

0 L (B) ) k= cooeeeeoereeeeeeeeernenenn. [1]

R Q"= () X = oo [2]

Answers: (a)14; (b)(i) 5, (i) 1 % 5. N04/1/Q17
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17 Itis given that f(x) =3x—5.

Find
(a) f(—4), Answer (@) fl—4) = e[ 1]
(h) the value of ¢, given that f(f) = 10, (B)t= e recveeereeeeee v 1]
(€ @), IR ) F R &
@ @) (d) FYA) = oo [1]
Answers: (a)=17; (b) 5; (c) <{x+5); (d) 3 N05/1/Q16
18 (a) Giventhat f(x)=x>—2px+3. find Answer (@) (1) FE2) = bt [
() f(=2), giving your answer in terms of p,
(i) the value of p when f(—2) = f(0). (i) P e [1]
(b) Given that g(») =3% -1, find g(a —1). (B)@=1)= oo 2]
Give your answer in its simplest form,
Answer: {a)i}4p +7, (ii}—1; (b)&"—2aor equivalent. N06/1/Q16
Y Risgivendat f(x=3-%.
Find
(a) £(-9). ANSWET () cveveeeereeressasaseesssnsssesasseseasasenenss [1]
) 1. (B F ) = e [1]
Answer: {a) 6 (b} 3 — 2x N07/1/Q6
20 Given that £ (x) = 43‘2:3 . find
& &N Answer (@) F3) = oo [1]
() £7160) . B F L) = oo [2]
Answers: (a) 2%. (b} 2x3—4 . N08/1/Q12
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21

Given that f(x) = 4x— 7, find

1 1
(a) f[a), Answer (a) f(§J= S | §
(b) the value of p when f(p) =p. Answer (B)P= oo [ 2]
Answers: (a) -5 b} 21 N09/1/Q12
22 fly=6-%
() Find {(5). ANSWWET  (A) ceovrereseeitititinn s snaties s snin [1]
(b) Find f1(x). Answer (D) £ = oo 2]
Answer. {a) 31 (b) 12-2x N10/12/Q12
23 . 2x+3
Given that f(x) =% ,find £71(x) . Answer 71X = e [2]
Answer: N11/11/Q5
Sx -2
24 Itis given that f(x) = 3tx ;
(a) Find f(-3). Answer . [1]
(b) Find (). Answer £ = o [1]
Answer: {a) 0 (b) 2x-3 N11/12/Q4
+3
2> fx)="5
(a) Find f7(). Answer £ = e [1]
(b) Giventhat f{-9)+ f{f)=.A4 + Bt , find the values of 4 and B.
Answer A= e
3 N12/11/Q20

Answers: (a) 2¥—-3 (b) A= _5 B

Ml—x
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7—3
o152
(a) Find f(4).
Answer - [1]
: -1
() Find £7x). Answer 70 = e [ 2]
(@) -2 I N13/11/Q13
Answers: (a) 3 (b} 5213
27 f(x) =5+ x>
Find t given that f(3—7)=9. Answer = ... OF -vaedtiuensiin: [3]
Answer: 1 and 5 N15/11/Q17
* ) ="g*
@ Evaluate f(_%)' ABSWET (il [1]
Find f-1(x).
®) P &) Answer £ = et 2]
Answers: (a) 0.35 (b) 3 —10x N16/11/Q11
29 fx)=3x+7
(a) Find £3.2). ANSWED e e [1]
(b) Find f7'(). Answer £710)= e [1]
x-T N17/11/Q7

Answers: (a) 16.6 (b) =
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Functions Paper 2

A function is defined by f{x) =X =2

5
(2) Find £7). 1]
(b) Given that f{r) =1, find 1. 2]
(¢) Find f1(x). [2]
Answers: {a) 1 (b) ::-% fc) 5x+2 J10/21/Q1
. . L 2x—3
(b) A function is defined by fi{x) = R
(i) Find £(2). P T TP R —— |
(ii) Giventhat f1(x)=cx+d. find the values of ¢ and d.
Answer e= e d = - [2]
(i} Giventhat f(g) =—g, find the value of g0 Answer .....ccoooevvveee e [ 2]
LN} 025 (i) c=2,d=15 (i) 0.5 111/22/Q1b
@) =22
Find
i f(2), Answer f(-2)= e [1]
) f1(), Answer £71(X) = e [2]
(iii) thewvalucof g suchthat f(2g)=g. Answer = v [2]
Answer. (ali) —5.5 (i) 22 (iii) 0.5 113/21/Q8
f)=2c-7
(a) (Ealgtlate  £3) . Answer f{3)= e [1]
(b) Find f~'(»). Answer £ (2) = oo [2]
(c) Findthe value of g giventhat f(3g)=g+4. ARSWEF Z= v veeneenneeen [3]
Answers:(a) —1: (b) - (c) 22. N14/21/Q6
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Transformations Paper 1

P is the point (1, 1) and Q is the point (5, -2).

Write down the column vector which represents this translation.

[1]

() Find the coordinates of the midpoint of PQ. (1) I (TSRS S | Il

(a) A translation maps P onto {J. ( )

J02/1/Q6

In the diagram, ACD and BCE are straight lines.
CB_CA_1

CE-CD™ 2
(a) Describe fully the single transformation that maps A CAB onto A CDE.

(h) Itis given that EE} =(_g) and f =(:1§)
Calculate E

AFIEWEE (@) e sitimnse e ereasest e sesasese e eseasssmasasssesnsseensssnsmnsssnassssnnessssnnnsessnssesnnsssnssnsssessnsne L]

(b) AE = 2]

123} J05/1/Q21
Answers: [a) Enlargement, centre C, seale factor -2; [b) 1}.

(a) | Under the transformation T, the origin 15 invariant.
T'maps (1. 0) onto (2, 0) and (0, 1) onto (0, 2).

(i) Find the matrix that represents T.

(i) Describe, fully, the single transformation T.
Answer (a)(1) ( [1]
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ARl (B L) e [1]
(b) The diagram shows shapes A and B.

Answer (B)1) v}
8

0 2 4 6 g *
[2]

(i) Shape B 1s mapped onto shape C by a rotation, centre (8, 3), through 20° clockwise.
Draw shape C on the diagram.

Answer. (ali) [{2] 2] {ii} * Enlargement, centre (0, 0), scale factor 2 106/ 1/ Q24

(bYiy Verticesat (6 ,6), (6, F)(7,4)and (7 ,3) (ii) Shear, factor 3, x-axis invarant

Yi
5
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The diagram shows triangles 4 and B.

-3
(a) The translation ( 2) maps A4 onto AC.

On the diagram, draw and label AC. [1]
(b) The rotation 90° clockwise, centre (2, 0), maps A4 onto AD.

On the diagram, draw and label AD. [2]
(¢) Describe fully the single transformation which maps A4 onto AB. 12]
Answer. (o) Triangle C with verces (13), (13)and (14) (b} Triangle O with vertices (3,0, (3-2) 109/1/Q20

and{4-2) (¢} Reflectioninthelinex=1

The diagram below shows three triangles, P, Q and R.

a) Trangle T is the image of triangle P under an enlargement with centre (5, 2) and scale
Triangle T is the image of tri Punder an enlarg ith 5, 2) and seall
factor 2.

Draw and label triangle T on the diagram.

Answer (a)




{b) Describe fully the single transformation that maps triangle P onto triangle (.

ARSWEF (B) ettt et ettt £t e e e st e et eee e eE s e et e aesee s an

- 2]

(¢) Find the matrix representing the transformation that maps triangle Q onto triangle R.

Answer () ( ) [1]

Answer. {a} Triangle T with vertices (5,6), (3,6)and (3,2) (b} Rotation 90" anticlockwise centre (0,0} J10/12/Q24

1.0
@ (50

i
7

-5

The diagram shows triangles 4 and B.

3
On the diagram, draw and label triangle C. [1]

(a) The translation ( ) maps triangle 4 onto triangle C.

{b) The rotation 90° clockwise, centre (1, 1), maps triangle 4 onto triangle D.
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On the diagram, draw and label triangle D. 2]

Answer. {a) Vertices (-2,4), (1,4) and (-1,5) (b) Vertices (1,0}, (1,3} and {2-1) (c) [1 l}] J13/11/Q22

0o 3
Yi
....... . '? [ S
...... . 6 —_——
...... - -
...... . 4 [ S
...... 3 [ S
’ \
,,,,,, 2 = S
A
...... i -
5 4 3 =2 -1 0 1 2 3 .4 (5 6 71 8 x
[ e S 1S _1 = N J=l ' e
The diagram shows triangles A and B.
(a) Triangle 4 is mapped onto triangle B by an enlargement.
Find the scale factor, and the centre, of this enlargement.
Answer scale factor=.......cco.ue...e. CENtTe = .oovereveereceenes 2]
Answers: (a)-28nd [0.2) (b) triangle with vertices at (3,1), (4,1) and (7,3) J15/11/Q24
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The diagram shows triangle 4.

(a) Triangle B is the image of triangle A after reflection in the line y =—1.

Draw and label triangle B on the diagram. [1]

Answers: {a) B drawn withwvertices (2, -3)(3, —3)(3, =5) (b)i) C drawn with vertices (4, 1){6, 1}(6, %)  J17/11/Q17

20
(i) [[} 1]
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The diagram shows a line segment AB j

oining A4 (2, 3)and B (5, 4) .

(a) Find the coordinates of the midpoint of AB. = Answer (...ccoeiiiiees g eerereeemren e Y[1]
(b) AB is mapped onto CD by the translation (_?) . ANSWEF (cveverreeiecnen S J[1]
Find the coordinates of C.

(c) AB is mapped on to FG by a rotation of 90° clockwise with centre (1, 4).

Find the coordinates of G. ANSWET (oerresr e verene s eeeveseeresesseae )[1]
(d) Find the equation of AB. ARSWEF e e e e e 2]
J17/11/Q22

_ 141
Answers: (a) (35,35] by =1, 4)

{ﬂ[t9}m1y=%x+%
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10

Yi

Lh

L R

b
LS ]
e
L
(=)
-]
s

7 6 -5 4 3 =2 -1 0] 1

-7

The diagram shows triangle T with-vertices (2, 0), (3, 1) and (3, 3).

(a)

(b)

(c)

Triangle A is the image of triangle T under the enlargement with centre (0, 0) and
scale factor 2.

(i} Draw and label triangle A on the diagram. [1]
(ii) Describe fully the single transformation which maps A onto T..

ANSWEP A1) (I1) e eeeee e e ee et eee e setme e e e saneessnssaseanesaeassnaserssasesssns smseen sesanesnnssnsnnesnsanenns

-1

Triangle B is the image of triangle T under the transformation represented by the

) -1
matrx .
-1 0
Draw and label triangle B on the diagram. [2]

Find the matrix representing the transformation which maps A onto B.

Answer (c) [2]
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Answers:  (a)fi) Triangle (-4, 0), (-6, -2), (-6, -6), (i} enlargement, centre (0, 0), SF = —%; N01/Q24
oo

12 0

{b) triangle (0,-2), (-1, -2}, (-3, -3); [c) (

11 25 The diagram below shows the point P and triangles A, B, and C.

R T T - IV J

[4]
(a) The translation T maps AA onto AB.
Given that T(P) = Q, write down the coordinates of (.
(b) Deseribe fully the single transformation which maps AA onto AC.
(d) AA is mapped onto AE by a rotation of 90 ® clockwise about the point (4, 2).
Draw and label AE on the diagram above.
Answer (a) [ ceemeee s veeeeeas) [1]

Answers: (a) (0, =1); (b} Reflection in the line y= =x; (€} A (2, 1), (2, =1), (3,=3) {d} & (5, 3), (5.4), (7.4). NO4/1/Q25
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12 The diagram below shows the point P and triangles A, B and C.

(a) The reflection, M, maps AA onto A B.
Given that M(P) = (, write down the coordinates of {J.
Answer (a) [ T 5 eeeereenaras ) [1]
(b) The rotation, R, maps AA onto AC.
Find

(i) the coordinates of the centre of this rotation,

(ii) the angle and direction of this rotation.

Answer (b)(i) ~— ) [1]

-2 0
(c) The matrix( 0 2) represents the transformation T.

Given that T(A) = D, draw and label A D on the diagram.

Answer (c) é‘ |

5

10 9 8 -7 -6 5 4 3 2 -1 0 1 2 33},4

-6 [2]

(d) Given that FT (A) = A, find the matrix representing the transformation E.

Answer (d) ( ) [1]
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1 .} NO05/1/Q22

0
Answers: (a) (6, 2); (b){i) (-2, 0), 90° anticlockwise; () A (0, -2), (4, -2), (-6, -6 @) | 2 |
li] 1

2}

4

6 5 4 3 -2 -140 1 2 3 4 5 6 7.8 9 10%

- [3]
The diagram shows triangles T and B.

(a) The enlargement, with centre (0, 0) and scale factor 2, maps AT onto A4.
Draw A4 on the diagram above.

(b) Describe fully the single transformation which maps AT onto AB.

ARSWEF (D) ettt et sttt s ene e ea| D)

.. . (-1 0
(¢) A transformation is represented by the matrix ( o 1 )

This transformation maps AT onto AC.
Draw AC on the diagram above.

Answer: (@) Triangle (4, 4), {8, 4) and (10, 2}, (b) Rotation, 90° CW, cenfre (0, 0) (c) Thangle (-2, 2), N06/1/Q24
(—4, 2) and (-5, 1).
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14 The diagram below shows three triangles {. R and .

(a) Triangle T is the image of triangle @ under a translation (_‘%) .
Draw and label triangle T.

Answer (a)

¥
...............:, .............................................. :. ......... 4 ..........................................................
________________________________________________________________________ 31 ISR OO e SR D
5 4 3 =2 -1 0] 1 2 3 4 5 x

[1]
(b) Describe fully the single transformation that maps triangle O onto triangle R.

AREWEr (D) oot et e et e e e st an e e naen e e et aenanentararaanas

-[2]

(e) Find the matrix representing the transformation that maps triangle Q onto triangle S.

Answer (c) [1]

Answers: (a) Triangle with vertices at (—1,3), {(1,3)and (1,4), (b}  reflectioniny=—x,  NO08/1/Q14

0o 1
o (%)
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15 The diagram below shows triangle 4 and triangle B.

(a) Describe fully the single transformation that maps triangle 4 onto triangle B.

ARSWEF (@) ceeeeeeeet et ettt ettt et e e sttt e bt et ee s e eR e e e a e eR e e £ en e ne e em e ne e emn e s
(b) Triangle 4 is mapped onto triangle C by a rotation, centre the origin, through 90° anticlockwise.

(i) Draw, and label, triangle C on the diagram.

Answer (b)(1)

LAl

pa

—

4l
)
| BT
1]
h W i
(i) Wnte down the matrix that represents this transformation. [1]

Answers. (a) Reflection iny === (b}i} Trangle with verfices (-1,0), (-2,0) and (-2,2) (ii) (‘1} _[]1J N10/ 11/ Q24
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16

The diagram shows triangles A, B and C.

(a) Triangle A is mapped onto triangle B by an anticlockwise rotation.

(i) Write down the angle of rotation. Answer - [1]
(i1} Find the coordinates of the centre of rotation. Answer e [1]
N11/12/Q27

Answer (a)(i) 270° (i) (2, 0) (b)(A) 2 (i) x=-1
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17 The diagram shows triangles 4 and B and the point P(0, 4).

(a) Describe fully the single transformationthat mapstriangle 4 onto triangle B.
(b) Triangle 4 is mapped onto triangle C by an enlargement, centre P, scale factor —%.

On the diagram, draw triangle C. [2]

area of triangle 4 AHSWEF e eseeereese e |1

(c) Find the value of area of triangle C °

Answers: (a) reflection in x = -1 (b) Trangle with vertices (0,6), (-1,5), (-2,5) (c) 4 N13/11/Q25
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18

(b) Triangle A is mapped onto triangle C by an enlargement, centre (0, 2) and scale factor —2.

Draw, and label, triangle C on the diagram. 2]

Answers: (a) Rotation of 90° clockwise, centre (3, 1) {b) Triangle with vertices (-2, 4), (—4, 0), (=4, 4). N16/11/Q15
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Transformations Paper 2

¥
g
7

6 N D

1ol 1l 4
1

-0 -8-7-6-5-4-3-2-1 {1} 1 2 3 4 5 6 7T 8/x
-2
-3
4

C / 4

/

6
7

The diagram shows triangles A, B, C and D.

(a) Describe fully the single transformation which maps A onto B. 2]
(b) Find the matrix that represents the single transformation which maps A onto C. [2]

{c) A is mapped onto D by a clockwise rotation.

Find
(i) the angle of this rotation, (1]
(ii) the coordinates of the centre of this rotation. [1]

—R -2 0 Jo3/2/Q11
Answers: (a) Translation [2 ]; (b} [EI _2]; [e}i) 2707, {ii} (1, 4)
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(c) P

(05

Py

In the diagram, POR is a triangle with POR = 90° and QRP = 40°.

The point O is the midpoint of OR.

Triangle P, R, is the image of triangle POR under an anticlockwise rotation about the point 0.
The point R, lies on PR.

The line QR intersects the line P|R, at the point §.

Find
(i) RR,Q, . [1]
(ii) the angle of rotation , [1]
(iiiy OSP, . [1]
(e)(i) 40°, (ii) 100", (iii) 120°. 104/2/Q4c
¥
4
3
5]...C
4 3 2 1. 0 1 2 3 4%
F___D,
2
L4

Triangle ABC has vertices A (1, 1), B(3, 1) and C (1, 2).
Triangle DEF has vertices D (-1,-1), E (-1, -3) and F (-2, -1).

The matrix P represents the single transformation, T, that maps triangle ABC onto triangle DEF.
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(a) (i) Describe T fully. 2]

(ii) Write down the matrix P. [1]

0 -1
(b) Another transformation is represented by the matrix Q, where = (1 U) .

(i) This transformation maps B onto ¥.

Find the coordinates of Y. [1]

(ii) This transformation maps K onto C.
Find the coordinates of K. [2]
(iii) Describe, fully, the single transformation which is represented by Q. [2]

(iv) The matrix R is given by @ = RP.

By considering the effects of transformations on triangle ABC, or otherwise, find R. 2]

(¢) The point H lies on DC produced, where DH = .

h
Calculate
(i) theratio DC: DH, [1]
(ii) the value of h. [1]

Answers: (a){i} Reflection n the line y = =, (i) (i ;1]; (b)) (=1, 3) G (2, 1), (i) Rotation of 00°  J05/2/Q11

anticlockwise about the origin, {iv) (‘; 01] sleli)1:9, (i} 27.

(a) The diagrams show ¥4
triangles A, B, C and D. 4
AN
2
(i) The single transformation P maps |
AA onto AB.
Describe, fully, the transforimation P. -3 -2 -1 0 1 2 3=x
[2]
y
4
(ii} The single transformation Q maps 3 n
AA onto AC C 2
Describe, fully, the transformation Q. 1
-3 -2 - 0O 1 2 3x
[2]
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4
(iii) The reflection R maps
AA onto AD. D 3 n
Find the matrix that represents the 2
reflection R. 1
32 -1 0 1 2 3x
[2]
Ly
(b) The diagram shows the points 4
E(1,3),F(2 3and G (-1, 3). Gy 3 E|l F
An enlarpement, centre F,
maps F onto G. 2
1
Write down 3 -2 0 123X
(i) the scale factor, [1]
(ii) the coordinates of the image of (0, 4). [1]
-3 10 J07/2/Q11
Answer. (a)(i) Translation [ l]]' (i1} Rotation, 90°AC, centre {0, 1), (iii) [ 0 1];
. - i L [2 =14 11
by(i) =2, (i) (3,1 (cdiy 2, i {1 | .
(b(i) (i) (3, 1) (ci) (i) 1 _}5] [}[5}
(a) The diagram shows triangles A, B. C and D,
Ly
iy B H B T
; 5
........................................... ]
C
-11 -10 9 -8 -7 46 -5 A4~3 -2 -1 0 1 2 3 x
-1
A \2
(1) Desecribe fully the single transformation that maps AA onto AB. [2]
(i) Describe fully the single transformation that maps AB onto AC. [2]
(iii) Describe fully the single transformation that maps AC onto AD. [2]
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(iv) Write down the matrix that represents the transformation which maps AC onto AA. [1]

Answers: (a)(i) Translation, [_35]', (i} Enlargement, SF -1, centre (-2, 1); J0g/2/Q11

-2 0
(1ii) Rotation, 80 anticlockwise, centre (—1, 0); (iv) [ 0 EJ N

(b)

L S

-4 3 -2 - 0 2 3 5 6 T 8 9 10 x

The diagram shows the triangles P and Q.
(i) The enlargement E maps triangle P onto triangle Q.
For this enlargement,
() write down the scale factor, [1]

(b) find the coordinates of the centre of enlargement. [2]

J09/2/Q11b
(bMida) -2, ()b} (1, 2), (ii) Shear, SF2, x axis invarant;

(iiipay 4 (iiij(b) (13, 2%
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{a) The diagram shows triangles 4, B, C'and D.

(i) Triangle 4 is mapped onto triangle B by the translation T.

Write down the column vector that represents T.

(ii) Describe fully the single transformation that maps triangle 4 onto triangle C.

(iiiy Triangle A4 is mapped onto triangle D by a single transformation.
What is the name of this transformation?

(iv) Triangle D has one line of symunetry.
Find the equation of this line of symmetry.

(b) K is the point (p, g).

(i) The transformation U is represented by the matrix (_{1] _é) i

This transformation maps the point X onto the point L.

Find, in terms of p and g, the coordinates of L.

(ii) The transformation V is a rotation 90° clockwise about the point (0, 0).
This transformation maps the point K onto the point M.

Find, in terms of p and g, the coordinates of M.
(iiiy The point L is mapped onto the point M by the single transformation W,

Find the matrix that represents the transformation W.
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Answers. {a){i) [ﬁsJ {ii) Enlargement, scale factor %, centre (4, 1) (i} Shear (v} y=x+1 J10/21/Q11

-1 0
bN) (gm0 () (g.-p (i) [{] 1J

(a) The diagram shows triangles A, B and C.

(1} Deseribe fully the single transformation that maps

(a) triangle A onto triangle B, [2]

(b) triangle A onto triangle C. 12]
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(ii) One vertex of triangle A 15 (2, 1).
Find the coordinates of this point when it is

(a) reflected in the line y=—x,

Answer (overrieiee s cererenennd) [1]

() rotated through 90° anticloclwise about (1, —1).

Answer Covrrriiien s deviennd) [1]

Answers: (a)i){a) Translaticn [ 15] {i)(b) Enlargement, centre {6, 4), scale factor 3 {ii){a) (-1, -2) J:l-:l-/Z:l-/QG

(ii}{b) (1, 0) (b}i} Kite (i} (1, 3) and (4, 2}

() The diagram shows triangles A, B and C.

(i} Describe fully the single transformation that maps triangle A onto triangle B.

ATISWET .evoeoee e eeeeeeeeeeeeeeeeee oot eeeeses s eae s er et et oot e e eeeeeseeees e
2]

(ii) Deseribe fully the single transformation that maps triangle A onto triangle C.
ATISWET .oeoeoee oo e e eeeeeeeeeeeee oot eeeesee s eae s ee et ot et e ee e e s ee oot e
2]
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(iii) Another transformation is represented by the matrix P, where P= [(1) _(1)] .
This transformation maps triangle A onto triangle D).

Find the vertices of triangle D.
(iv} Deseribe fully the single transformation represented by the matrix P.

2]

{b) (i) Reflectionintheliney =1 (ii} Enlargement, scale factor ¥, centre (—5,0) J11/22/Q8b
(i) (=2, 3), (-4, 5), (4,7 (iv) Rotation, 90° anticlockwise about centre (0, 0)

10 {b} The diagram shows triangles 4 and B
¥

6
4

3 A e

-3
—4 — =2 0 ! 4 6 g
e B 5
—4
(i) Describe fully the single transformation that maps triangle A onto triangle B.
{b) Streteh, Factor 2, x-axis invariant J14/21/Q10b

11 Answer the whole of this question on a sheet of graph paper.
Triangle A has vertices (6, -2}, (8, -2) and (6, -5).

(a) Using a scale of 1 cm to represent 1 unit on each axis, draw axes for values of x and y in the ranges
Ht=x=12and-6=y=6

Draw and label triangle A. [1]
(b) The translation T is represented by the column vector (g]

The translation T maps triangle A onto triangle B, so that T(A) = B.
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Draw and label triangle B. [1]
(¢) The transformation R is a rotation through 90° clockwise, centre (3, 4).
The transformation R maps triangle A onto triangle C, so that R(4) = C.
Draw and label triangle C. [2]
(d) Given that TR(A) = D, draw and label triangle D). [2]
Answers: (b} Vertices at (10, 1), (12, 1) and {10, —2); (c) Vertices at (-3, -1}, (-3, —1) and (-6, 1), NO]_/Z/QG

(d) Vertices at {1, 4), {1, 2) and (-2, 4); (e} Shear with shear factor 2, with x-axis invariant.

12

J
7

The diagram shows triangle A and the straight line y =x +4.
Triangle A has vertices (3, 2), (3,4) and (4, 4).

(a) Using a scale of 1 cm to represent 1 unit on each axis, draw, on a sheet of graph paper, axes for

values of x and y in the ranges —-6<x<6 apd -6<y<10.

Draw and label triangleA.

Draw the straight line ¥ = x4 4. (1]
(b) The transformation M is a reflection in the line y=x+4.

The transformation M maps triangle A onto triangle B, so that M(A) = B.

Draw and label triangle B. (2]
{c) Triangle C has vertices (-1, 2}, (1, 2) and (1, 1).

The rotation R maps triangle A onto triangle C, so that R(A) = C.

Find

(i) _the angle and direction of this rotation,

(ii) the coordinates of the centre of this rotation. [2]
(d) Given that MR(A) = D, draw and label triangle D. [2]
Answers: (b) Triangle with vertices (- 2. 7), (0, 7) and (0, 8); (c)(i) 90° clockwise, (il) (1, 4); (d) Triangle with ~ N0O3/2/Q11

vertices (-2, 3), (-2, 8) and (-3, 5); (e){i) (3, =1), (3, 1) and (4, 0), (ii) Shear, with factor -1, y axis
) ) o (10

rit, .
invariant, (iii) |.‘1 1!
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13 (a) 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]

(b)

e A

The diagram shows triangles A, B, C and D.

(i) Find the matrix representing the transformation that maps triangle A onto triangle B. [1]
(ii) Describe fully the single transformation that maps triangle B onto triangle C. [2]

(iii) Triangle C is mapped onto triangle D by the translation T.
(a) Write down the column yector that represents T. [1]

(b) The transformation R that maps triangle A onto triangle C is

represented by the matrix (1 _é .
Show that the transformation R followed by T maps (%, &) onto (—k -3, /1 -3). [1]

(¢) Find the value of /i and the value of & for which the transformation R followed by T
maps (1, X) onto itself. [2]

(d) The single transformation that is equivalent to R followed by T is a rotation.

Write down the coordinates of the centre of this rotation. [1]

Answers: (a)i) 3.61, (i) 3x+ 2y = 24, (b)) (; iJ, {ii) Reflection in the line y = x, ({iii){a) [:2} NO07/2/Q11

0 —1\(ky (-3
fb][1 0][&(}{—3} seen, (c)h=0,k=-3, (d){0-3).
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14 (b)

The diagram shows triangle ABC.
(i) Find the area of triangle ABC. [1]

(i) An enlargement, scale factor 4, maps triangle ABC onto triangle LMN.
The point A maps onto the point L(10 , 3).

(a) Find the coordinates of the centre of enlargement. [1]
(b) Write down the area of triangle LMN. [1]

Answers: (a)(iMa) 37, () [_13 1], i [_1;8} W) 650 o 2 G (2, N08/2/Qllb

(by 32, (ila) (3,1}, (b) 2.
15 @ PORS and P'Q'R'S" are congruent quadrilaterals. o RS
R is the same point as 5"
S 1s the same point as R'. P
A single transformation maps P onto P’ P
Q onto O, R onte R’ and S onto S’.
SR o'

(i)  Describe fully this transformation. [3]
(i)} Write down two facts connecting PQ and O'P". [1]
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(b)
oy

A

The diagram shows triangle 4 and triangle B.
(i) Atranslation, T, maps triangle 4 onto triangle B.

State the column vector representing this translation. [1]

Answers.  (a){i) Rotation of 180° or Enlargement with scale factor — 1, the centre of Rotation or  N10/22/Q10
Enlargement the midpoint of 25 (ii) Equaland parallel  {b)({i} E] {iiy (0,00, (2,00, (0,1)
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16 (a) Some transformations of the plane are given in the following table.

M_ Reflection in the x-axis

M, Reflection in the y-axis

M, Reflection in the line y = —x

R% Rotation of 90°, anti-clockwise, centre the origin
RISO Rotation of 1807, centre the origin

RZ?O Rotation of 2707, anti-clockwise, centre the origin.

You may use the orid on the next page to help answer the following questions.
(1} The point A has coordinates (2, 3).

(a) Tind the coordinates of M (4). Answer [Tl S b §
(1) Find the coordinates of Md MV(AJ Answer (oo s e, ) [1]

() The inverse of R% maps B onto A.

Find the coordinates of B. Answer (o s i) [2]

(ii) (a) Write down the matrix which represents M,.

Answer ( ) [1]

(b) Which single transformation given in the table 1s equivalent to R, g M _?
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(b) The points P and @ have coordinates (4, 0} and (9, 0) respectively.
The points P* and O have coordinates (4. 4) and (7, 8) respectively.

(i) Write down the length of PQ. Answer PO = .....coeoeveeeeeee. umts [1]

(ii) Calculate the length of P°Q". Answer P07 =.............un¢its[2]

(iii) PQ is mapped onto P’Q” by a single rotation.
By using the grid below.,

(a) find. by drawing, the coordinates of the centre of this rotation,

Answer (P | [2]

(b) measure the clockwise angle of rotation.  Answer ... ceeseeenen. [1]

=2

Answers. (a)iMa) (-2, 3} (D) (-3, 2} (c) (-3, 2) (i{a) [; _{JJ (by My (D)) 5 (i) 5 (ii){a) (0, 2) N11/21/Q11
(b) 207°
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17

X
3 -1 0 4
@ (] 0 1 ) (;,] ) - (9) ) ANSWer X = e,

Find x and y. IS 1

(b) (i) The transformation A is represented by the matrix (g b) .
Find, in terms of a, b, ¢ and 4 as appropriate,
(a) the image of (1, 0) under the transformation A,
Answer T —— [1]
(b) the image of (0, 1) under the transformation A.
Answer S| [1]
(ii) The transformation B maps (1, 0) onto (1, 3) and (0,1) onto (-3, =2).
Write down the matrix that represents transformation B.

Answer [1]

(iii) Describe fully the transformation given by the matrix ([1:| —(l}) .

~[2]

Answers: {a) x=5 y= 4 (b)(i)(a) (a,&) (b) (b;d) (i) [; "3} (i) Reflection in the x-axis  N11/22/Q5
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18 ()

The gnd shows triangle 4 and line L.
(i) Triangle A is mapped onto triangle B by a reflection in line L.
Draw and label triangle B. [2]
(ii) Triangle A 1s mapped onto triangle C by a clockwise rotation of 90°, centre (0, 3).
Draw and label triangle C. [2]
(iii) Triangle C is mapped onto triangle D by a reflection in line L.

Describe the single transformation that maps triangle B onto triangle D.

0 Koy 1 TR PRTRS
-.[3]
Answer. (a)i){a) %p+%r by r+p—-q (c) %p+%r (i} Equal and Parallel (b){(i) Triangle with N12/21/Q11

vertices (-2,0), (0,6), (0,7) (ii} Trangle with vertices (-2,0), (0,0),(0,-1) {iii} Rofation, 90°
anticlockwise centre (0,3)
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19

H"

-5

-6

The diagram shows triangle 4 and octagon B.

@

(b)

©)

(@)

Find the gradient of the lineof symmetry of triangle 4. 4500

Triangle 4 is mapped onto triangle Cby a reflection in the line y=x.
Draw and label triangle C.

Write down the equation of the line of symmetry of octagon B that is parallel to the y-axis.

B £ Ry L

State the order of rotational symmetry of octagon B. Answer

Octagon B is mapped onto octagon D by an enlargement, scale factor 2 and centre (-3, —3).

Draw and label octagon D.

566
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(f) Amatis made from six identical octagons, each similar to octagon B, and two squares, as shown
in the sketch below.

The lengths of the short sides of the octagons are each 15 cm.

(i) Calculate the area of one of these octagons: ANSWEF  veteeeeeerereeesseesenens GO [2]

(i) Find the length of a diagonal of one of the squares.

Answer ..oceneceee e € 1]

(i) Calculate the total area of the mat. LN Y .+ ol 1)

Answers:(a) -1; (b) correcttriangle; {¢) x = <255; (d) 4: (e} correctoctagon; (fi(i) 1575; (i) 30; N14/21/Q9
(i)} 10 350.
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20

(©)

| |

The diagram shows triangle A and triangle B.
(i) Triangle A is mapped onto triangle C by the translation P with vector (_:;)

Draw and label triangle C. [2]
(ii) Triangle A is mapped onto triangle B by a reflection Q.

Write down the equation of the line of this reflection.

(iii) * Triangle C is mapped onto triangle D by reflection Q.

Deseribe fully the single transformation that maps triangle B onto triangle D.

TP |V
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(iv) Transformation R is a reflection in the line y=0.
RQ(4)=E.

(a) Find the coordinates of the vertices of triangle F.

ARSWEE ettt ettt et st en e e st ere s s st s e e s ane e ssessnssnsses | L]

(b} Describe fully the single transformation that maps triangle 4 onto triangle E.

T 1 N S ST S

(¢} Find the matrix which represents the transformation that maps triangle 4 onto triangle E.

Answer [1]

Answers: {a) Correct quadrilateral; {b) Correct shape: {e}{i) C at (3,4), (3, 3); (4, 3); {ii} y=x; N15/21/Q7
(iii} Translation (_;]; {iv){a) (2, 0), (4, 0), (4, —1); (b} Rotation 907, clockwise, centre (0, Q);

() [_f ;]

2 m

Triangle 4 has vertices (3, 1), (1, 2) and (2, 2).
Triangle B has vettices (—7, 1), (—1, 2) and (-2, 2).

(i) Describe fully the single transformation that maps triangle 4 onto triangle B.

Answers. (a)i) 12 (ii){a) correctly establishes [K ?1 J (b} 85 (c)4.5 (b)) reflecticn in y-axis, N16/21/Q11

-1 3
(iifa) (3.5,1), (7,2), (8,2) (b) [ﬂ J
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22 (a) Triangle A is shown on the grid.

(i) - Triangle A is mapped onto triangle B by a rotation of 180° about point (2, —1).
Draw and label triangle B on the grid. 2]

(ii) Triangle A is mapped onto triangle C by the transformation

0 3
Draw and label triangle C on the grid. 2]

represented by the matrix [3 0].
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(iii) Write down the matrix that represents the transformation that maps triangle C onto triangle 4.

Answer [1]

(iv) Describe fully the single transformation that maps triangle C onto triangle B.

N17/21/Q10
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Everyday Graphs Paper 1

Five items bought at a shop are shown
on the receipt.

Apples
Roll 135
Mineral water 120
Cheese 164
Tomatoes 1.20

Total $ 5.90

The part showing the cost of the apples
is missing.

(a) How much did the apples cost? ARSWer (@) oo

(b) The total cost of $5.90 when converted to euros is 6.80 euros.

(1]

(i) Using these totals, draw a graph on the axes in the answer space which will

enable you to convert dollars ($) to euros.
(ii) Use your graph to estimate the cost of the mineral water in euros.

Answer (b)(i)

[1]

Euros

Answer (B)(i1) weceveoeeeeeeeeeeeeeeeeee. €UTOS  [1] ‘

Answers: (a) $0.51; [b)(i) Straight line joining (0, 0) to (B.80 , 5.90), (i} 1.35 to 1.40 ewres.

Jo3/1/Q12
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String is used to measure distances on two globes,
G, and G,.

{a) The length of string required to go around the
equator on globe G, is 157.5cm.
The actual length of the equator is 40000 km.
On the axes below, draw a graph which will
enable you to convert lengths of string on the
globe G, to actual distances.

swer () 1
45000

40000

35000

30000

25000

Actual distance
in kilometres

20000

15000

10000

3000

0 50 100 150 200

Length of string in centimetres [1]
(b} The flight path between two places, A and B, on globe G, requires 35 cm of string.
(i) Use your graph to estimate the actual distance between A and B.

Answer (B) (1) oo km [1]

(i) On the other globe G,, the same flight path between A and B requires 17.5cm of
string.

. volume of globe G,
Write down the value of

volume of globe G, ’

Answer (B)(AL) .o [1]
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Joa/1/Qi13

Answers: (b)(i) 8500 to 9000 km, {ii) %_

Every month a salesman’s pay is made up of a fixed amount plus a bonus.
The bonus 15 a percentage of his monthly sales.

(a) In 2006 the bonus paid was m% of his monthly sales.

The graph shows how the salesman’s monthly pay varied with his monthly sales.

4000

3800

3600 =
Monthly -

pay ($) 3400 K

3200

3000 0 5000 10000 15000

Monthly sales ($)

Use the graph to find

(i} the fized amount, Answer (a)DF oo [1]
(ii) the value of m. (1) 7= e ceeeeeeeee e 2]
(b) In 2007 the fized amount was 53500 per month and the bonus was 5% of his monthly
sales.
In July his sales were 512 000.
Calculate the salesman's pay for July.  Answer (B)$ v 2]
Answers: (a)i) $3400, (i) 4, (b} $4100. N08/1/Q19
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Kinematics Paper 1

'l
15 -

Speed

(v metres

per second)

D Pom
00
Time (t seconds)

The diagram shows the speed — time graph of a bus over a period of 90 seconds.
The bus reaches a maximum speed of 15 metres persecond.
(a) Express 15 metres per second in kilometres per hour. Answer (@) ........... km/h 1]

(b) Given that the acceleration was 0.5 m/s2, calculate the time taken, in seconds, to reach its
maximum speed. [12) N | |

(¢) The total distance travelled during the 90 seconds was 750 metres.
Calculate the length of time that the bus was travelling at its maximum speed.

(o) PSS-S ]|
J02/1/Q22
15
10 ,‘
Speed ]
(m/s)
1
5 '
I
i
[

0 10 20 30 40 50 60 70 80 90

Time (seconds)
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The speed—time graph shows the performance of a cyclist during the first 90 seconds
of a race.

(a) Calculate the acceleration of the cyclist during the first 10 seconds. [1]

(b) Calculate the distance, in metres, travelled by the cyclist in the first 90 seconds. [3]

(c) Calculate the time taken for the cyclist to travel 1 kilometre. [2]

Answers: (a) 1.1 m/s®; (b} 1065 m; (c)&5 s. Jo3/1/Q24

A car accelerates uniformly from rest for 30 seconds.
Its speed after 30 seconds is 18 m/s.
The speed remains constant for the next 10 seconds.

(a) Draw the speed-time graph for the first 40 seconds of the journey.

Answer (a) J
20
Speed
{metres per second)
10
0 10 20 30 a0
Time (seconds)
[1]
(h) Calculate
(i) the car’s acceleration during the first 30 seconds,
(if) itsaverage speed for the first 40 seconds.
Answer (BND) o582 [ 1]
(i1} corrrecrvrrr s cseeeenen 15 [2]

Answers: {a) Straight lines from (0, 0) to (30, 18) to (40, 18): {b) 0.6 mis® (c) 1125 mis.  105/1/Q23
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A cyclist took 30 seconds to ride from A to B.
The diagram 1s the speed-time graph of lus ride.
I

30
ZU / ke
Speed -
(metres per / i
second) 4
/
10 y
Ir.l"
0 10 20 30
Time (seconds)
Calculate
(a) the distance from A to B, Answer (@) - m [2]
(b) his retardation during the final 10 seconds. B o my/s” [1]
Answer. {a) 500 m by 0.5mis? J06/1/Q15

(a) A car decelerates umformly from 20m/s to 5m/s 1n 25 seconds.
Calculate the retardatione

(b) Express 20 metres per second in kilometres per hour.

ARSWer (@) o mfs? [1]
% P km/h [1]
J07/1/Q4

Answer. (@) 0.6 mfs® (b)) 72 km/h
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The diagram is the speed-time graph of the first 20 seconds of a motoreyelist’s journey.

4
35

30

25 / \

Speed 20 / \
(metres per
second) 15
10 =

Jo 1~ N

0 2 4 6 8 10 12/ 14, 16 18 20

Time (seconds)

(a) Calculate the motoreyclist’s retardation during the final § seconds.

(b) Calculate the distance travelled in the 20 seconds.

Answer (@) oo m/s® [1]
) U m [2]
Answers: {a) 375 mifs® {b) 270 m Jog/1/Q13

12 A walker leaves his house at 10 00 and walks towards a shopping centre at a constant
speed of 5 kin'h.
A cyclist leaves the same house 10 minutes later.

He travels along the same road at a constant speed of 20 km/h until he reaches the shopping
centre which is 6 km from the house.

The cyelist stops at the shopping centre for 14 minutes.
He then retumns to the house along the same road at a constant speed of 20 km/h.
(a) The distance-time graph for the walker is drawn below.

On the same axes, draw the distance-time graph for the cyelist.
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]
6 e
5 - dog i
- 4 o £
Jistance -
from =
house LS
(km) -
2 i
1 Lt §
0 et
10 00 10 10 10 20 1030 10 40 10 50 11 00 11 10
Time of day
[3]
(b) Using the graphs, find
(i) the time when the cyclist, on his return journey, meets the walker,
(ii) the distance from the house when this meeting takes place.
Answer  (B)(i1) wovveeecreecreeeee km 1]
Answer. {a) comectdistance-time graph . (bMi) 1048  (b)(ii) 4 J10/11/Q22

The diagram is the speed-time graph for the first 20 seconds of a eyelist’s journey.

(metres per second)

A
121

10+

Speed 8-

Time (t seconds)
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(a) Calculate the distance travelled in the first 16 seconds.

Answer (@) coeeeveeeereeeneeeseeeeene. M 1]
(1) By drawing a tangent, find the acceleration of the cyelist when = 18.
Answer  (B) oo 5% [2]

(¢) On the grid in the answer space, sketch the distance-time graph for
the first 16 seconds of the cyelist’s journey.

Answer (c)
J

140+
120

100

Distance
(metres)

60
404

20+

Time (t seconds)

(2]

Answer. {a) 108  (b) 0.7 +02withiangentat{=18 (c) Comect distancefime graph  J10/12/Q25

The diagram shows the speed-time graph of a car travelling between two road junctions.

A
15
LY
A
b
LY
1
Speed A \
(m/s) b \
5 Fi L1
1Y
%
i
i b
T LY
0 -
0 10 20 30 40 50 60

Time (f secs)
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(a) Calculate the retardation of the car between =48 and r = 58.

ARSWEF 87 [ 1]

(b) By drawing a tangent, estimate the acceleration of the car when ¢ = 8.

ANSWEF  ooereeveerereer s S [ 2]

(c¢) Calculate the distance travelled by the car between t= 15 and ¢ = 58.

Answer . m [ 2]
Answer. (a) 1.5 (b) 0.7to1 (c) 570 J12/11/Q23
10 A
¥
|
|
|
|
Speed !
(mn/s) |
|
|
|
T T T 1 i Ll

30 /40 50 60 70
Tinie (¢ seconds)

The diagram shows the speed-time graph for 70 seconds of a car’s journey.
After 20 seconds the car reaches a speed of vim/s.
During the 70 seconds the car travels 1375 m.

(a) Calculate. ANSWEr V=i | 2]

(b) Calculate the acceleration of the car during the first 20 seconds.
ANSWEF e /S [ 1]

Answer. {a) 25 (b) 1.25 J13/11/Q13
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11 A
8
6 1
Speed
('s) blue:boat ¥
4
redibo
2
0 -
0 10 20 30 40 50 60
Time (seconds)
Two boats, one red and one blue, leave a harbour at the same time.
They travel in the same direction.
The speed-time graphs for the boats are shown, for the first minute of their journey.
(a) Find the acceleration of the blue boat in the last 10 seconds.
Answer cerreneneeen /ST [1]
() Find which boat is ahead after one minute and by what distance.
Answer .. isahead by .o m [3]
Answers: (a) 0.12 (b) Blue hoat, 36 J14/11/Q18
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12} Kim and Lee run a 2000 metre cross-country course that starts at P and ends at (.
Lee starts 1 minute after Kim.
Their distance-time graphs are shown in the diagram.

f |
2000 |
e
AR
l'f
1500 #
A
#
- » il
Distance -
from P 1000 5
(metres) ”
500 o
0 : -
0 1 2 3 4 5 6 7 8 g 10 11 12 13
Time (minutes)
(a) Find the distance Lee has run when he overtakes Kim.
ARSWEF oot m [1]
(b) Find how much longer Kimtakes to complete the course than Lee.
ANSWEF o minutes [1]
(¢) Melvin starts 3 minutes after Kim.
He runs the course in the opposite direction to that taken by Kim and Lee.
He runs at a constant speed and takes 10 minutes to reach P.
(i) On the diagram, draw the distance-time graph for Melvin. [1]
(ii) Express Melvin’s speed in kin/h. ANSWEE oot km/h [1]
Answers: (a) 1450 (b) 2.2 (c)(ii) 12 J15/11/Q23
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13 The diagram shows the speed-time graph of a train which slows down from 20m/s to a stop in T'seconds.
)

20

Speed
(m/s)

Time (¢ seconds)

(a) (i) Find an expression, in terms of T, for the retardation of the train.

() Find the speed of the train when 1 =37 answer Q... s [1]
(b) The distance travelled by the train between £= 0 and ¢ = T'is150m.

(i) Find T Answer T'= .ol I1]

(ii) On the diagram, sketch the distance—time graphof the tramn.

|
150+
Distance
(metres)
0 } - [1]
0 )
Time (f seconds)
J16/11/Q24

Answers: [a)(i) %r_ﬂ (a)(ii} 5 (b)Y} 15 (b}{ii} Curve, concave down, from (0,0) to (T,150)
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14

Town—25
..,‘
Fi
20 -
L r
15
Distance
from
village 10
(km)
5
’.’
¥
Village 0
1100 1110 1120 1130 1140 1150 1200

Time
The distance-time graph shows the journey of a red bus travelling from a village to a town.

(a) Find the total length of time for which the bus is stopped during the journey.

(c) A vellow bus leaves the town at 1125 and travels non-stop along the same road to the village ata
constant speed of 50km/h.

(i) On the graph draw the distance-time graph for the yellow bus. 1]

(ii) At what time does the yellow bus meet the red bus? _Answer

Answers: (a) 11 (b} 30 {c)(i} line joining (1125, 25) to (11585, 0) (i) 1136 — 1137 J17/11/Q20
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15
10 seconds.

(a) Find the acceleration.

It then travels at a constant speed of 20 m/s for the next 10 seconds.

(b) Find the total distance travelled in the 20 seconds.

(c) On the axes below, draw

(i) the speed-time graph for the first 20 seconds of the car’s journey,

(ii) the distance-time graph for the same 20 seconds.

Answer () (i) 30
Speed
(metres per 20
second)
10
]

() 400
300
Distance
{metres)
200
100
0

587

A car starts from rest and accelerates at a constant rate to a speed of 20m/s in

ARSWE (@) e eeraiieneonneeereneeeennne. 57 [1]
7). U  J B § |

10 20 }
Time(seconds) [1]

10 0
Time (seconds) (2]



Answers: (a) 2misZ (b} 300m:; (c){i} a straight line from (0, 0) to (10, 20) and a horizontal straight ine from ~ N01/Q22
(10, 20) to (20, 20), (ii) a curve from (0,0) to {10, 100) and a straight line from (10, 100) to
(20, 300).

The diagram shows the distance — time graphs of the journeys of Ali and Bala from home
to school.

They leave home together and follow the same route.

Ali runs to school and Bala cycles.

1000 S
Al e
800 o Bala
Distance
from
home A
(metres) 7
II"
200
v i
2
P
0 1 2 3 4
Time (¢ minutes)
(a) How long does it take Ali to run the first 700 m? ARSWEF (@) oo minutes [1]
(b) Estimate the distance between Ali and Bala whent=3 . (B) e M [ 1]
(c) Find Bala’s speed when r=2.6. (€) ceeeieereccieeeeeee.fminyte [1]
(d) Find Bala’s speed when f=3.5 . () oeeeeeeeeeeeeee/minute [1]
Answers: @) 1.9 minutes; (b) 420 m; {c} 0 miminute; {d) 500 m/minute. N04/1/Q21
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17 n
20
Speed
metres per //
second)
10
e
e
0 10 20 30 40 50 60

Time (¢t seconds)

The diagram shows the speed—time graph of a car’s journey.

(a) Find the speed when f = 20. ARSWEF (@) ..oiveasinercesisireesseenssssnensas m/s [1]
(b) Find the acceleration when ¢ = 20. 2 m/sZ [1]
(¢) Find the distance travelled in [ (o) 1) m [1]

(i) the first 40 seconds, (1) m [1]

(ii) the first 60 seconds.

(d) Part of the distance—time graph for the same journey is shown in the answer space.

Complete this graph.
{d) 4
1000
800
) 600
Distance

(metres) 400

200
_.-""'"-...f’—.

0 10 20 30 40 50 60
Time (t seconds) [2]

B
o

Answers: (a) 13 — 14 mis; (b) % misZ: (e){i} 500 m, {if) 700 (d) straight line from (30, 300) to (40, 500), N05/1/Q20
curve with decreasing gradient from (40, 500) to (80, 700).
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18

15
Speed 10
(metres per
second)
0

/

2 4 6 8 10 12 14 16 18 20

Time (f seconds)

The diagram 1s the speed-time graph for the first 20 seconds of a journey.

(a) Find

(i) the acceleration when ¢ =16,

(ii) the distance travelled in the first 20 seconds.

Answer (@) (1) oo

— V-2l B

——

(b) On the grid in the answer space, sketch the distance-time graph for the same journey.

Answer ((b)

100
30

Distance
travelled 60

(metres)
40
20
0

2 4 6 8 10 12 14 16 18 20
Time (¢ seconds) [3]
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Answer {a}{i:l%jm.-'sz: (i) 95 m. N06/1/Q21
19 22
L
20 -
15
Speed [T Gans
(m/s) 10 prrrogmcbrre
! = \
S i il n
1
1]
s2s
\
1
0 10 20 30 40 50 60 70

Time (¢ seconds)
The diagram is the speed-time graph of a cyclist’s journey.
(a) Calculate the time talzen to travel the first 300 metres.

(b) By drawing a tangent. find the retardation of the eyclist when £ = 55.

Answer (@) coeeveeccveeeeeeee

ceees [2]

/s [2]

Answer. (a)40seconds ()0 1210024 (+or—)
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20

4
6
Speed 4
(m’s)
2
0 -
0 5 10 15 20 25

Time (f seconds)

The diagram is the speed-time graph of the last 25 seconds of a car’s journey.
From £= 0 to ¢t = 20 the car moves with a constant speed of 4 m/s.
From = 20 to t =25 the car moves with a constant retardation.

(a) Calculate the retardation when ¢ =22.5. ARSWET (@) vevernvreusbinsassiinn e 5% [1]

(b) Show that the distance travelled during the 25 seconds is 90m.

T () O S SR
(¢) On the grid below, draw the distance-time graph for the 25 seconds.
Answer ()
4
100
80
Distance
(metres). 60
40
20
] -
0 5 10 15 20 25 [2]
Time (t seconds)
N10/11/Q25

Answers: (a) (-)4/5  (c) Comect graph drawn.
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Speed
(v's)

40

60

80

Time (f seconds)

The diagram is the speed-time graph of part of the journey of a car.
From =0 to = 20 the car moves with a constant acceleration.
From =20 to /= 60 the car moves with a constant speed of i metres per second.

(a) When =20 the car has travelled 2 metres from the start.

Y

100

Calculate the value of # when the car has'travelled 2D metres from the start.

Answer (ayt=

(h) At ¢= 60, the car slows down with a constant deceleration.
This deceleration is half of the aceeleration between ¢ = 0 and =20,

During this period of deceleration. calculate the value of 7/ when the car has a speed

]
of ] metras per second.

Answer () t=

Answer: {(a) 30 (b) 20
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|
60 L]
. Ben
Ali
40
Distance
from P .
(kilometres)
20
0 -
2p.am. 3pm. 4p.am. Spm. 6p.m.
Time of day

Ali and Ben each made a journey between two towns, P and Q, that are 60 km apart.
These two journeys are shown on the travel graph.

(a) Calculate Ali’s speed. Answer  seeceeceeereenenenn. km/h[1]

(b) Find the number of minutes after 3 p.m. that Ali and Ben passed each other.

ANSWer e [1]

() Find how far Ben had travelled when he met Ali. ANSWEF e, KM[1]

(d) Chris left P at 3 p.m. and travelled to Q at a speed of 30km/h.

On the diagram, draw the graph that represents Chris’s journey. [1]

Answers: (a) 15 (b} between 33 and 3% inclusive (c) 36 (d} straight line from (3, 0) to (5, 60) N11/11/Q23
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Speed
(m's)

—— i i — — 1>
0 10 20 30 40 50 60 70 80 90 100
Time (seconds)
The diagram is the speed-time graph of the last 100 seconds of a train’s journey.
(a) Calculate the train’s retardation during the last 10 seconds of the journey.
Answer .. mfs2[1]
(b} Calculate the distance travelled in the 100 seconds. Answer .om[2]
N11/12/Q21

Answer. (a) 5 (b) 3400

24

The diagram is the speed-time graph of
part of a train’s journey.

The train slows down uniformly from a
speed of 50m/s to a speed of 10m/sina
time of 20 seconds.

During the next 30 seconds, it
accelerates uniformly to a speed of
1 metres/second.

Time (¢t seconds)

(a) Caleulate the retardation from = 0to t =20. Answer

(b) Caleulate the speed of the train when r= 15. Answer

(¢) Caleulate the distance travelled by the train from ¢ =0 to r=20.

Answer

(d) The size of the acceleration is half the size of the retardation.

Find the value of u.
Answer
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Answers: (a) (-)2 (b) 20 (c) 600 (d) 40 N12/11/Q23

25

The diagram is the speed-time
graph of part of a train’s journey.

Speed
The train slows down uniformly (m/s)
from a speed of u m/s to a
speed of 6m/s in 10 seconds.

During the next 20 seconds it travels
at a constant speed of 6m/s.

Tt then slows down uniformly to a
stop after a further 30 seconds.

Time (f seconds)

(a) Calculate the retardation from t=30to t=60. Answer ....ooooitieeeeeiienenne.mt/s? [1]

(b) Caleulate the speed of the train when £ =40, Answer’ it S [ 1]

(¢) The distance travelled by the train from t=0to t= 1015 85m.

Find u. ANSWer 1= oo ereneen [ 2]

Answers: (a) {-]% ar(-30.2 (b) 4 (c) 11 N13/11/Q23

596



26

A
Speed
() ,
: i
' i
i '
1 (.
0 5 15~
Time (¢ seconds)
The diagram shows the first 15 seconds of a car’s journey.
The car starts from rest.
The acceleration of the car from £=0to t =5 is 4m/s2.
The acceleration of the car from =5 to ¢ = 15 is 2m/s2.
(a) Find the speed of the car when
@ =5 ARSWEF e m/s [1]
(@ =15 ABSWEF e eeee s m/s [1]
(b) Find the distance travelled by the car between =15 and £ = 15.
ANSWEE e m [2]
Answers: (a)i) 20 (if) 40 (b) 300 N15/11/Q20
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27 The diagram is the speed-time graph of part of a car’s journey.

A
. SO . .
Speed | |
(m/s) 5 5
. -
0 T |I |I -
0 5 10 15
Time (¢ seconds)
(a) Find the speed when ¢ = 8. Answer mfs 2]
b) Find the distance travelled by the car from ¢t = 0 to z = 10.
ANSWEr (i e e m[2]

(c) On the diagram below sketch the distance-time graph for ¢ = 0'to ¢ = 15.

A
1604 ---------

1204---------

Distance
(metres) 804------—---

b i B |

404----4---

- [2]

(=]
[‘h_ - -
j—
=
—
L% ]

Time (¢ seconds)

Answers. (a) 104 (b) 80 (c) Curve, concave upwards, from (0, 0) to (10, their (b)) and straight line from N16/11/Q22
(10, their (b)) ta (15, 60 + their {b))
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28 The diagram 1s the speed-time graph of a train which travels between two stations.

'y

Ve e ———

Speed
(m/s)

Y

0 30
Time (¢ seconds)

(a) Find an expression, in terms of v, for the retardation of the train.

ARSWEF . oot m/s? [1]
(b) The distance between the two stations 1s 1.2km.
Find v. ANSWEF V= e [3]
Answers: (a) % (by 20 N17/11/Q22
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Kinematics Paper 2

@)

Speed
(m/s)

0 700

Time (¢ seconds)

Ali was on a training run.
The diagram is the speed-time graph of part of his run.
At =10, his speed was 8m/s.
His speed decreased at a constant rate until it was 4m/s at + =200.
{i) Calculate
(a} his retardation during the 200s,
(b) the distance he ran during the 200s,
(c) his speed at = 150.
(ii) Ben ran at a constant speed in the same direction as Ali.
At =0, Ali and Ben were level.
They ran the same distance in the next 150 seconds.

Calculate Ben’s speed.

Answers: (aMi){a) 0.02 mfs*, (jby 1200 m, (Mc) 5 mifs,
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(ii} 6.5 mfs;
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(a)

90

8 0 f \i

70 \

ey

60

g

50 f

Speed |

{(km/h) 40 : ;

30 i\

20 i 1

as

L et

10 -

i

U i
T.50am £.00am §.10am §.20am
Time of day

o
8.30am

The speed-time graph represents Brian's car journey to work on Monday.

(i) How long does his journey take?

Answer

.. minutes [1]

(ii) During the first 10 minutes he travels with a constant acceleration.

Find this acceleration in kilometres per hour per hour.

Answer
(iii) How far does Brian travel at his maxinnun speed?

Answer
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() On Tuesday Brian leaves home at 8.00 am and travels 30km to work.
On the first part of his journey he travels for 15 minutes at a speed of 40km/h.
On the second part of his journey he travels 12km in § minutes at a constant speed.
On the third part of his journey he travels at a constant speed.
He arrives at work at 8.47 am.

(i) Find the distance he travels on the first part of his journey.

ANSWET e ee e eeadinn s, Jom [ 1]

(ii) On the axes below, draw a distance-time graph to represent his journey to work on
Tuesday.

'

30

25

Distance

(km) 15

10

0 -
8.00am 8.10am 8.20 am 8.30am 840am 8.50am

Time of day [2]

(iii) Caleulate the speed, in kilometres per hour, for the third part of his journey.

Answers: {a) (i} 35 (i} 360 (i) ¥ (b)(i) 10 (i) 20 J11/21/Q11
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Y
» i
15 A
\
1’ A
Distance v 5
from home 10 A
(km)
\
i
)
5 Y
X
Y, N
A
0 -
1100 1130 1200 1230 1300 1330 1400
Time of day

The distance-time graph shows Ravi's cyele journey.
He sets out from home and cycles to a park.
After a short stop at the park, he then continues his journey to a shopping centre.

He stops for lunch at the shopping centre before cyeling home.

(a) Atwhart time does Ravi arrive at the parl? g R b

(b) How many minutes does Kavi spend at the shopping centre?

ARSWEF  ciieiccvcsicee e e iimtEs [1]
(¢) How far is the park from the shopping centre? AnSWer e Iom [1]
(d) At whatspeed does Ravi eycle home? Answer ....cccvieeevenceseeenn em/h [ 17
Give your answer in kilometres per hour.
(e) Between which two places did Ravi cyele slowest? Answer e and .......[1]

(f) Salim,Ravi's brother, sets out from home at 11 15.
He cyeles directly to the shopping centre at a constant speed of 15km/h.

Who arrives at the shopping centre first?
How many minutes later does his brother arrive?

Answer ..cooeveeieeeen arrives first and his brother arrives .................... nunutes later. [2

Answers: {a) 1130 (b} 39 {c) & (d) 24 (e} parkandshopping centre () Salim, 9 J11/22/Q5
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4
70
football stadium
L
60 ;
7
50 K 3
X
Distance 40 ; b

(km) 7

30 y

1}
20 3
Y
i
5
1047 .
7
home — ¢ -
1300 1400 1500 1600 1700 1800 1900
Time of day
The travel graph represents Sahid’s journey to and from a football match.
He travels from home straight to the football stadinm and watches the match.
On his way home he stops at a café.
(i) How many minutes does Sahid spend at the football stadium?
Answer .o minutes [ 1]

(ii) What is his speed, in kilometres per hour, on his journey to the football stadium?

Answer ook [ 1]
(iii) What is the distance between the football stadium and the café?
Answer v km [ 1]
(iv) Between which two places does he travel the fastest?
112/21/Q12¢

(cMi)y 138 (i) 44 (iii) 28 (iv) Stadium, café
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Speed 20 Object B

(metres per

second) 12 /// Object A
0 5 T

Time (f seconds)

The diagram shows the speed-time graphs of two objects, A and B, for the first 10 seconds of their

metion.

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.
It 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, [1]
(ii) the average speed of object B for the first 10 seconds of its motion, [2]
(iii) the value of t when both objects were travelling at the same speed, [2]
(iv) the value of r when both objects had travelled the same distance. [2]
(b) The diagram below shows the distance-time graph for object B.
3
d Q
Distance
(d metres)
d )
0 5 10
Time (f seconds)

In the diagram, OP is a curve and PQ is a straight line.

(i) State the values of d, and d,. [1]
(iiy What does the gradient of the straight line PQ represent? [1]
(iii) Whrite down the gradient of the tangent to the curve at +=2.5. [1]

(¢) After 10 seconds, both objects slowed down at the same constant rate.
Object 4 came to rest after a further 9 seconds.
After how many seconds from the start of its motion did object B come to rest? 2]
Answers: (a)fij 50m (i) 15ms™ (i) 3seconds (i) 6.25seconds (b)) S0mandisom NO9/2/Ql1l

(i) the constant speed of object B,

(i) 10 ms‘1, {c) 25 seconds.
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11 (a) One day, two brothers, Zac and Tom, leave their home at different times.
They meet at the library before going to the swimming pool.
The travel graph represents Zac’s journey to the swimming pool.

4
6
Swimming
pool
5
Fi
Fi
7
ri
4
Library - —
i
3 .r
Distance /.
from home T
(km) '
2
i
i
1 I
i
;
7
0
1200 1300 1400 1500 1600
Time of day
(i) How much time does Zac spend at the library? Answer ... minutes [1]
(ii) Tomleaves their home at 12 30 and cycles to the library at 14km/h.
Calculate the time Tom arrives at the library. Answer S
23
(iif) How far is the swimming pool from the library? .. eeeeeerees km [1]
{iv) Zac stays at the swimming pool for an hour and a quarter.
He then walks home at a constant speed, arriving at 15 39 .
(a) Complete his travel graph. [2]
{b) Calculate Zac’s speed, in kilometres per hour, as he walks home.
Answer —— e
Answers:(a}(i} 23 to 25; (ii) 1245; (iii} 1.9; (iv}{a) Straight lines to (14 45, 5.4) and from (14 45, 54 ) N14/21/Q11

to (15 39, 0); (b} 6; (b}{i} Correct sectors and labels; (ii) %; (i) %
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Graphs of Functions Paper 1

(a) The diagram shows the graphs of ¥,
7
y=2* and /
y=2x+1. 6
(i) State the gradient of the line 5
y=2x+1.
(ii) Find the value of x such that 4
x>0 and 2x+1=2%.
3
2
1T
0 1 2 3
ANSWEE (GII) ceereee e e eereevee e e sres e s aeseannan [1]
() X = e [1]
(b) The diagram shows the graph of Ya
y=ka'. 5 I
i
1)
State the value of
f
i) k, 4
".f
(i) a ]
]
3 T
f
/
7
2
1
0 1 2 3%
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Answers: (a)(i) 2, (i) 265 to 2.70; (b){i) k= 0.5, (i) a = 3. 104/1/Q21

(a) The diagram in the answer space is a sketch of the graph of y = % forx=0.
Complete the sketch for x < 0.

(b} Sketch the graph of y = x on the diagram in the answer space.

(¢} The graphsofy= % and y=xmeetatx=~.
Find the values of £. Answer fa) (b)
}r I
0 x
[2]
Answers: [a)(b) Lines sketched; {c) +4/3 and -3 . 105/1/Q22
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- . — X | = l
(a) Given that 2y =3, find x when y = 402- Answer (@) x=

(b) The pomts, A(O, %} and B(2, 4%), Lie on the corve as shown 1n the diagram.

}l

51[

e

1 2 3

(i} Calcolate the gradient of the straight line AB.

(ii) Using the diagram, estimate the value of x at which the gradient of the curve is equal
to the gradient of the straight line AB.

Answer (BW1) . [1]

() x=_ [1]

Apswer. (a4 (bMi)2 (i}1.1t01.3 J07/1/13
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/3
N
é
<

Figure 1 Figure 2 Figure 3 Figure 4

Which of the figures shown above could be the graph of

(a) y=x"+2, Answer (a) Figure ..o [1]

M y=x-2)x+1), Answer (b) Figure ... [ 1]

(© y=2-x-x? Answer () Figure........coovcrneeen [1]
Answer: (a) 3 (b} 2 (¢} 1 J09/1/Q13
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The variables x and y are connected by the equation y = x> — 6x.

(a) Complete the table of values.

x -2 -1 0 1 2 3
y 5 0 —4 9
[2]
(b) On the axes below, draw the graphof y= x*—6x for -2 =x=3.
YA
10
;
:
:
>
-2 1 0 i 2 3
2z
a
.
[2]
(¢) Use your graph to find
(i) two solutions of the equation x* —6x=0, Answer X = .covves OF e [2]
(ii) the leastvalue of y when x is positive. Answer  ¥= e [1]
Answers:{a) 4, -5 (c) 0,24t025 (d) follow through from graph J11/11/Q24
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The diagram shows the graph of y = x* + x — 12.

{a) The graph cuts the y-axis at K (0, &).

Write down the value of £.

(b) The graph cuts the x-axis at L (I, 0)

and M (m, 0).
Find the value of

i |

(i) m.

ARSWer (@) K = e ceeereeee e

(BYY T = oo

[T =

1]
[1]
1]

Answers: (a)—12; (b)(i)—4, (ii) 3.

N04/Q11

y y

\

A

N

y

J

/

y

AN
N

N ‘ x A x ‘ x ‘ x /‘ x
Figure 1 Figure 2 Figure 3 Figure 4 Figure 5 Figure 6
Which of the graphs shown above could be the graph of
(a) y=x, Answer (@) Figure...........cococoeeeeerennnn. [11
b) 'y = 7;1? . (5) FAULE oo [1]
) y=x-117 (c) Figure ...cccoevciceivecevcnenn [11
Answers: (a) Figure 6: (b) Figure 4: () Figure 2. N05/1/Q9
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The curve y=x>—35 is shown on the axes below.

e
| L Lh

-
-h'h.

[ A

ol iin
=

(1]
(a) Use the graph to find an approximate value of s .

(b) (i) On the axes above, draw the graph of y=15—-5x.
(1) Write down the coordinates of the point where the graphs cross.

(iii) The x coordinate of the point where the graphs cross is a solution of
the equation x* = a + bx. g T o () N [1]
Find the value of a and the value of b.

Answers: (a) approx. 1.7, {b) (i} st line through (0, 15 yand ( 3, 0 ), (i) approx. (2.1, 4.5), N08/1/Q17
{lija=20and b=-5.
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| yi/ i
_-——'"-’..-—d
5 T 0 e ‘/ e
Figure A Figure B Figure C
Yy Y ¥
0 \ x 0 x / 7 x
Figure D Figure E Figure F
State which figure could be the graph of
@ y=x+1,
Answer  Figure .cooceceencvnenenen [1]
®) y=x"-3,
Answer  Flgure .vcecececeeeeneenen [ 1]
(© y=73%
Answer  Figure ..covececeeeeneenn [1]
@ y=6-37%
Answer  Figure ..ocoecevceesneenn [1]
Answers: (a) F: (b) C: (c) B: (d) E. N14/11/Q20
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Graphs of Functions Paper 2

Answer the whole of this question on a sheet of graph paper.

The table below gives some values of x and the corresponding values of y, where

y=30-18x+x7.

x -4 -3 -2 -1 0 1 2 3 4

¥ 38 57 58 47 30 13 2 3 22

(a) Using a scale of 2cm to represent 1 unit, draw a horizontal x-axis for —4 =x = 4.
Using a scale of 2cm to represent 10 units, draw a vertical y-axis for 0 =y = 60.
On your axes, plot the points given in the table and join them with a smooth curve. 3]

(b) Use your graph to find

(i) the largest value of 30— 18x+x> intheinterval / —4 Sx =<4, [1]
(ii) the smallest value of x for which 30 — 18x.4 x° = 50. [1]
(c¢) By drawing a tangent, find the gradient of the curve when x=1. 2]

(d) A isthe point (0, 27) and B is the point (3, 3).

(i) Draw, on the axes used in part (a)s the line which passes through A and B. [1]
(ii) Find the equation of AB. [2]
(iii) The x coordinates of the points where the line AB intersects the curve are the solutions of the
equation x* +ax+b=0.
Find the value of a and the value of b. [2]
J02/2/Q8
Answer the whole of this question on a sheet of graph paper.
Temperatures were recorded over a nine hour period.
The table below shows the temperature, ¥ °C, at various times.
Time (x hours) 0 1 2 3 4 5 6 7 8 9
Temperature (y °C) || 2 -1 -2 | -14| 0 2 35 | 34 | 24 | 06
(a) Using a scale of 1 cm to represent 1 hour, draw a horizontal x-axis for 0<x<9.
Using a scale of 2 cm to represent 1 °C, draw a vertical y-axis for -2 € y<4.
On your axes, plot the points given in the table and join them with a smooth curve. [3]
{b) Use your graph to find an estimate for
(i) the temperature when x=35.5, [1]
(ii) the difference between the highest and lowest temperatures, [1]
(iii) how long, in hours and minutes, the temperature was above 2 °C. [2]
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(c) (i) By drawing a tangent, find the gradient of the curve at the point where x = 8. [2]
(ii) State briefly what this gradient represents. [1]
(d) The curve from x = 0 to x = 2 has the equation y=x*+Bx+C.
Find the value of C and the value of B. 21
Answers: (b)(i) 28 < £ <33, (ii) 5.5 <1 <58, {iii) 3n 12min to 3 1Bmin; (i) 14 = g = -1, J03/2/a8
(i} Rate of caaling {in °C per hour); (d) B =4, C=2
Answer the whole of this question on a sheet of graph paper.
The table gives the x and y coordinates of some points which lie on a curve.
x 1 1.5 2 2.5 3 4 5 6
¥ 140 110 100 03 100 110 124 140
(a) Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for 0 = x = 6.
Using a scale of 2 cm to represent 10 units, draw a vertical y-axis for90 = y = 150.
On your axes, plot the points given in the table and join them with a smooth curve. [3]
(1) Use your graph to find
(iy the value of y whenx=4.3, [1]
(ii) the values of x for which y=128. [1]
(c) By drawing a tangent, find the gradient of the curve at the point where x= 1.5 . [2]
(d) Theline y =k is a tangent to the curve.
Find the value of £. [1]
(e) The values of x and y are related by the equation
¥y= % + Bx.
(i) Use the fact that the point (2, 100) lies on the curve to show that
200 = A +4B. [1]
(iiy Obtain a second equation connecting A and B.
Hence calculate the value of A and the value of B. [3]
Jo4/2/Q8

Answers: (b)(i) 116 to 117, (i) 1.1 t0 1.2 and 5.2 10 5.3; {c) —40 to =22 (d) 98: (e} A = 120, B =20.
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Answer the whole of this question on a sheet of graph paper.

During one day, at a point P in a small harbour, the height of the surface of the sea above the seabed
was noted.
The results are shown in the table.

Time (¢ hours) after 8 a.m. 0 1 2 3 4 5 6 7 8 9
Height (y metres) above the sea-bed| 3.8 | 33 | 25| 18 | 1.2 | 1.0 | 12| 1.8 | 25| 33

(a) Using a scale of 1 cm to represent 1 hour, draw a horizontal f-axis for 0 = ¢t =< 9.

Using a scale of 2 cm to represent 1 metre, draw a vertical y-axis for 0 = y = 4.

On your axes, plot the points given in the table and join them with a smooth curve. [3]
(b) (i) By drawing a tangent, find the gradient of the curve at the point where t=4. [2]
(ii) Explain the meaning of this gradient. [1]

(¢) On the same day, a straight pole was driven vertically into the seabed at the point P.
Work started at 8 a.m.
The pole was driven in at a constant rate.
The height, y metres, of the top of the pole above the'seabed, f hours after & a.m., is given by the

equation
y=4- %I.
(i) 'Write down the length of the pole. [1]
(ii) On the same axes as the curve, draw the graph of y =4 — %r. [2]
(iii)y How many centimetres was the top of the pole above the surface of the sea at noon? [2]
(iv) Find the value of ¢ when the top of the pole was level with the surface of the sea. [1]

Answers: (b)[i) —0.5 to 0.3, (i} rate at which the water level is changing (or equivalent); (e){i) 4 m, J05/2/Q8
(ii) 75 to 85 cm, (iv}) 5.7 t0 5.9.

Answer the whole of this question on a sheet of graph paper.

The table below gives some values of x and the corresponding values of y, correct to one decimal place,
where

X 1 1.5 2 2.5 3 4 5 6 7 3
¥ 131 7.3 | 45 | 30 | 2.1 1.5 1.7 P 37 | 53

(a) Find the value of p. [1]
(h) Using a scale of 2cm to 1 unit, draw a horizontal x-axis for 0 =< x = 8.

Using a scale of 1 cm to 1 unit, draw a vertical y-axis for0 = y = 14.
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On your axes, plot the points given in the table and join them with a smooth curve. [3]

(¢) Use your graph to find

(i) the value of x when y =8, [1]
) 2 18 .
(ii) the least value of T tx for values of x in the range 0 =< x =< 8. [1]
(d) By drawing a tangent, find the gradient of the curve at the point where x = 2.5. [2]
(e) On the axes used in part (b), draw the graph of y=12 —x. [2]

(f) The x coordinates of the points where the two graphs intersect are solutions of the equation
)+ Ax® + Bx+ 144 =0.

Find the value of A and the value of B. [2]

Answers: (@) 2.5; (c)i) 141015, (iij64t0 6.5; (d)-20t0-25,{e)A=8B=—136. J06/2/Q8

Answer the whole of this question on a sheet of graph paper.

Adam stood on a slope, 15m from the bottom.

He rolled a heavy ball directly up the slope.

After t seconds the ball was y metres from the bottom of the slope.

The table below gives some values of 7 and the corresponding values of y.

t 0 1 2 25 3 35 4 45 5 35
¥ 15 22 25 25 24 22 19 15 10 4

(a) Using a scale of 2cm to represent 1 unit, draw a horizontal f-axis for 0 = ¢ = 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 value of f when the ball reached the bottom of the slope. [1]
(c) (i) By drawing a tangent, find the gradient of the curve when t =3.5. [2]
(ii) State briefly what this gradient represents. [1]

(d) Immediately after he rolled the ball, Adam ran down the slope at a constant speed of 1.5m/s.

(i) Write down the distance of Adam from the bottom of the slope when
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(a) =0,
(b) =4 [2]

{(ii) On the same axes, draw the graph that represents the distance of Adam from the bottom of the
slopefor0 =t =6 [2]

(iii) Hence find the distance of Adam from the bottom of the slope when the ball passed him. [1]

Answer: (b)57t0 59 (c)(i) < to—6, (ii)speed; (d){iMa)15, (b)9, (i} line from (0, 15) to (6, 6), _]07/2/Q8
(i) 7 to 7.4.

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 v,
correct to one decimal place, for

y= % % 2%,
x -2 -1 0 1 2 2.5 3 3.5 4
y P 04 0.8 1.6 32 4.5 6.4 9.1 12.8
(a) Caleulate p. [1]

(b) Using a seale of 2em to represent 1 unit, draw a horizontal x-axis for -2 = x =4,

Using a seale of 2cm to represent 2 units, draw a vertical y-axis for 0 <y = 14.

On your axes, plot the points given in the table and join them with a smooth curve. 3]
(e) As xdecreases, what value does y approach? [1]
(d) By drawing a tangent, find the gradient of the curve at the point (3, 6.4). 21
(e) (1) On the axes used inpart (b), draw the graph of y=8 - 2x. 2]
(i1) Write down the coordinates of the point where the line intersects the curve. [1]

(iii) The x coordinate of this point of intersection satisfies the equation
2X=Ax+B.

Find the value of A and the value of B. 2]

Answers: (ay0:2: (e} 0 (d) anyvalue hetween 4 and 5;  (e)ii} (2.2,3.6) J08/2/Q8
(1i1) A=—2% B=10.
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Answer THE WHOLE of this question on a sheet of graph paper.

P s
A 1} D
o x 10
B i c

Q R

The diagram represents a rectangular pond, ABCD, surrounded by a paved region.
The paved region has widths 1m and 10m as shown.

The pond and paved region form a rectangle PORS.

The area of the pond is 168 m>.

(a) Taking the length of 4B to be x metres, write down expressions, in terms of x, for
i PO,
(i) BC,
(i) OR.
(b) Hence show that the area, y square metres, of the paved region, is given by
=22+ 11x+ % .

(¢) The table below shows some values of x and the corresponding values of y.

X 3 35 4 5 6 7 8 Y
¥y 167 156.5 150 144.2 144 147 152 P
Calculate p.

(d) Using a seale of 2em to represent 1 metre, draw a horizontal x-axis for3 = x = 9.
Using a scale of 2 cm to represent 5 square metres, draw a vertical y-axis for 140 < y < 170.
On your axes, plot the points given in the table and join them with a smooth curve.

(e) | By drawing a tangent, find the gradient of the curve at (4, 150).

(f) Use your graph to find
(i) the smallest area of the paved region,

(i) the length of PQ when the area of the paved region is smallest.

[2]

[2]

(1]

[3]

[2]

[1]
[1]

Answers: {a) PQ:x+2,BC:$,QR:$+11; c) 158: (e)-6to—12 J09/2/Q8
(0} 143=area<144, (i) 74=PQ=TH.
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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 for

()
(b)

(©
(d)

_12
=—-x.
x
X 1 2 3 4 6
y 11 4 1 -1 -4
Caleulate p.

Using a secale of 2cm to represent 1 unit, draw a horizontal x-axis for 0 = x = 6.
Using a scale of 1cm to represent 1 unit, draw a vertical y-axis for 4 <y = 14.

On your axes, plot the points given in the table and join them with-a smooth curve.

.12 .
Use your graph to solve the equation — —x =2 in the range I =x < 6.

.12 L : : N
The equation — = 2x can be solved using the intérsection of your curve and a straight line.

(i) State the equation of this straight line:

y o _ L2
(i) By drawing this straight line, solve the equation ——=2x.

[1]

() The points 4 and B are (1, 11) and (4, —1) respectively.
Find the gradient of the line AB. [1]
(f) The line f is parallel to AB and is a tangent to the curve y = %—x.
() Draw the line /. [1]
(ii) Find the coordinates of the point where [ crosses the y-axis. [1]
(iii) Hence find the equation of the line L [1]
Answers. (@) p=-26 (¢} 255t0265 (d)i) y=x (i) 240t0250 (e) 4 J10/21/Q8

(B (0,12

(iii)

y=-4x+12
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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 for

_
X -1 0 1 2 3 4 5
1 1
¥y m Z 5 1 2 4 H

(a) Calculate the values of m and ». [2]
(b) Using a scale of 2em to represent 1 unit, draw a horizontal x-axis for -1 =x = 5.
Using a scale of 2em to represent 1 unit, draw a vertical y-axis for 0 = y= 8.
On your axes, plot the points given in the table and join them withéa smooth curve: [3]
(¢) Use your graph to solve the equations
W 25
23 1
® 2 [1]
(i) 2°=6. [1]
(d) The equation y= % can be written in the form y=2".
(i) Find an expression for ¢ in terms of x. [1]
(ii) Hence, find the equation of the line that can be drawn on your graph to evaluate
ywhen = —%. [1]
Answers. {a) m= %, n=8 Ac) () 36, (i) 26 (d) t=x-2, (i) x=125 J10/22/Q6

11

9

The table below shows some of the values of x and the corresponding values of y for

y=1{2x—3)x+ 2).

{a) Complete the table.
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(1) On the axes below, plot the points from the table and join them with a smooth curve.

yA
16

14

12

i0

=Y

[2]
(e) Use your graphito

(i) 501\"@ tl]_e equaﬁgn (Zx — Bj(x + 2} = 2, A?’Iﬂi‘i’?’ ........................................ [1:[
(i1). find the minmium value of y, ARSWEF et 1]

(ii1)  find the gradient of the curve at (2 . 4). ARSWET i 2]

{d) (3} Show that the x-coordinates of the points where y=(2x—3)(x+2) and y=1-2x
would intersect are the solutions of the equation

25" +3x-7=0.
[1]
(ii) Solve algebraically the equation 2x>+3x—7=0, giving each answer correct to
2 decimal places.
ANSWEr X = v OF ceeeeee, [4]
J11/22/Q
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12 /

A cuboid has a square cross-section, shown shaded in the diagram.

The length of the cuboid is x em.

The sum of the length of the cuboid and one of the sides of the square i1s 10cm.

(a) Show that the volume of the cuboid, y em?, is given by y=x> —20x? + 100x. 2]

(b) The table shows some values of x and the corresponding values of y for

y=x> —20x" + 100x.

x 1 2 3 4 5 6 7 8 9
¥ 81 128 147 144 125 96 9

(i) Complete the table. [1]
(ii) On the grid opposite, plot the graph of y=x>—20x? + 100x for 1=x=<09. [3]

(¢) Use your graph to find

(i) the maximum volume of the cuboid, Ly Y o2 - ) ||

(ii) the possible values of x when the volume of the cuboid is 120cm?.

ANSWer X = v OF e[ 2]
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0 1 2 3 4 5 6 7 5 9

(d) [The volume of a sphere =§ )
For this part of the question take m as 3.

A sphere has a radius of % X cm.

By drawing a suitable graph on the grid, estimate the value of x when the sphere and the
cuboid have the same volume.

ARSWer X = ovieeeercrecereennes [ 3]

Answers: (b){i} 63,32 (c)fiy 148 (i) 18,52 (dy5.9 J12/21/Q10
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(a) The table shows some values of x and the corresponding values of y for y = %
x

X —3 -2.5 -2 -1.5 -1 1 15 2 25 3

¥y 0.96 L5 2.67 6 6 2.67 1.5 0.96

(i) Complete the table.

(ii) On the grid draw the graphof y = % for 3<x<3.
x

d)

8

!

i

7

!

6

;

i

3

|

!
4

i

3

|

P

i

|

1

-
=3 -2 -1 0 1 2 30+
(iii) Use your graph to find the values of x when y=2.
Answer X = e OF e,

(iv) By drawing a tangent, find the gradient of the curve when x = 1.5.

Answer

(v) By drawing a suitable line on the grid, solve the equation % =2—1x.
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{(b) The graph shows a sketch of y=35a™.

YA
(4, b)
(2, 45)
P
= —

o X
Two points on the curve are (2, 45) and (4, b).
(i) Find the values of @ and b. ANSWEr 0= e

(ii) Find the coordinates of the point, P, where the graph crosses the y-axis.

D% F T3 T (R —— I | |
(iii) Find the gradient of the straight line joining the points P and (2, 45).

Answer. {a){i) 0.66,0.66 (iii) -1.7to~1.8and1.7t01.8 {iv) -25t05 (v) —1.3to—1.4 J13/21/Q10
{b)(i} @=3,5=405 (i) {D, 5) (iii) 20

14 3y 41

2| |,

The variables x and y are connected by the equation y =

Some corresponding values of x and y are given in the table below.

x —3 -2 -1 0 1 2 3
¥ 3 35 1 -1.5 -1
(a} Complete the table. [2]

(b} On the grid below, plot the points from the table and join them with a smooth eurve.
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Y

[2]

{c) Use your graph to solve the equation i —3x+1=0.

ARFWEF e e | 2]
{d} By drawing a tangent, find the sradient of the curve at the point (-2, 3).

Arswer o [2]

(e) The line AR intersects the curve at point P.
The coordinates of point.d are {0, 5).
The coordinates of point B are (2, —3).

(i}  Find the equation of line AB. ARFWEr e [2]
&

(ii) Thex—coordinate of point P iz a solution of the equation —-+Cx+D=10.

Find C and D. Answer C= e e e
D= e [2]

Answers: [a) —35,565 {c) x=-271t0-26,03t004,221023 (d) 2103 (e)i) y=—4x+5 J14/21/Q7
(i) C=1,0=-+4
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fx)=x*

(a) Complete the following table.

x -3 -2 -1 0 1 2 3
1(x)
1]
(b) Using a scale of 2 cm to represent 1 unit, draw a horizontal x-axis for 3 <x <3,
Using a scale of 2cm to represent 10 units, draw a vertical y-axis for —30 < y < 30.
Using your axes, plot the points in the table and join them with a smooth curve.
Answer
|
[2]
(¢}’ (i) 'Useyour graph to solve {{x)=-15. ARSWEF e | 1]
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(i) Use your graph to find a such that ™' (a) =1.7. Answer - [1]

(iii) Giventhat f~'(¢)=u, express¢in terms of u. ANSWEF = e eeenees [1]
(iv) By drawing a tangentto =~ = { ), estimate the gradient of the curve when x =2.

Answer - [2]

(d) (i) Using the same axes draw the line that represents the function g(x)=35x+3. [2]

(ii) Hence find the three solutions of the equation  f{x) = g(x} .
Answer X = .o OF e O e [ 2]
Answers: (a) 27 81018 27 (c)(i) —2.4 to 2.6 (ii) 4 to &6 (iii) { = &* (iv) 10 to 13 d(ii) —1.95t0 1.7, D8 _]15/21/Q9

to-05 241026

16 Answer the whole of this question on a sheet of graph paper.

The table gives some values of x and the corresponding values of y, correct to.one decimal place, where

25
y=4x+ 2

x 1 1.25 1.5 2 2.5 3 35 4

¥ P 21.0 17.1 143 14.0 14.8 16.0 17.6

(a) Find the value of p.
(b} Using a scale of 4cm to represent 1 unit, draw a horizontal x-axis for 0 = x = 4,
Using a scale of 4 cm to represent 10 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.

(c) Use your graph to find

(i) asolutionof 4x+ 25 =20,
x?
. 25
(ii) the least value of 4x + poll

(d) By drawing a tangent, find the gradient of the curve at the point where x = 1.5.
(e) On the axes used in part (b), draw the graph of the straight line
y=25-3x forvalues fromx=0tox=4.

(f) (i) Write down the x coordinates of the points at which the two graphs intersect.

(ii) Find the equation, in the form ax® + bx2 + cx + d =0, which is satisfied by the
values of x found in part (f)(i).

Answers: {a) 28; (c)(i) 1.28 to 1.33, (i) 13.7 to 13.99; {d) -9 to —12; (A{i}1.20 to 1.25 and 3.20 to 3.28,
(i) 7% - 254" + 25 = 0.
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Answer the whole of this gquestion on a sheet of graph paper.

A man stood at the top of a tower,

He threw a ball vertically upwards. _
The height, f metres, of the ball above the top of the tower at a time ¢ seconds afier it was thrown
is given by the formula

h=22t—- 4.9,

The table below shows some values of f and the comesponding values of h, correct to 1 decimal
place.

t 0 1 2 25 3 4 3 ]

fr 0.0 17.1 24.4 24.4 21.9 0.6 -12.5 p
{a) Explain the significance of the value i = =12.5 whent=35. [1]
(1) Find the value of p. [
{¢) Using a scale of 2 cm to 1 second, draw a horizontal f-axis for Q<1< 6.

Using a scale of 2 cm to 10 metres, draw a vertical f-axis for =50 < /1 < 30.

On your axes, plot the points given in the table and join them with a smooth curve, (3]
{d) Use your graph to find

(i} the greatest height of the ball above the top of the tower, [11

(ii) the length of time for which the ball was mare than 20 metres above the top of the tower.

(2]
() (i) By drawing a tangent, find the gradient of the graph at (4, 9.6). [21
(if) Explain what your answer to {e}(i) tells you about the motion of the ball at /= 4, 11
{f) The ball hit the ground 5.4 seconds after it was thrown.
Use vour graph to find the height of the tower, [1]
Answers: (b)-44.4: {d){i)24 5 to 255 m, {ii) 1.90 to 2.00 s: (e){i) -14 to —19: {) 2210 26 m. N02/2/Q10
18 Answer the whole of this question on a sheet of graph paper.
An open rectangular tank has a square base of side x metres.
The volume of the tank is 36 m>.
(a) (i) Findan expression, in terms of x, for the height of the tank. [1]

(i1)  Hence show that the total external surface area of the tank, A square metres, is given by

2

1

44

A=x"+—.
X

(b) The table below shows some values of x and the corresponding values of 4,

(1]

correct to 1 decimal place, where A =x? +E.
x
2 25 3 4 5 6 7 8
76.0 63.9 57.0 52.0 53.8 60.0 69.6 P
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(i) Find the value of p. [1]

(ii) Using a scale of 2 c¢m to 1 metre, draw a horizontal x-axis for 2<x<8.
Using a scale of 2 cm to 10 m?, draw a vertical A-axis for 40 <A < 90.

On your axes, plot the points given in the table and join them with a smooth curve. [3]
(iii} Use your graph to find

(a) the values of x for which the surface area is 65 m?, [2]

{b) the gradient of the curve at x =0, [2]

(c) the dimensions of the tank which has the least possible surface area. [2]

Answers: (a) 3607 (b)(i) 82; (c){iii)(a) 240 to 2.46 and 6.52 to 6.60, (b) 7.25 to 7.75, (c) 4.00 to 440; N03/2/Q9

1.8510 2.25.
19 Answer the whole of this question on a sheet of graph paper. /7\
r
A solid cylinder of radius # centimetres and height h centimetres has a \__’/
3

volume of 100 T em’.

~__

. _ 100
(a) (i) Show that k =z [1]
(ii) The eylinder has a total surface area of Ty square centimetres.
Show that y=2¢° +200 [1]
r
(b) The table below shows some values of » and the corresponding values of y, correct to the nearest
whole mmber.
F 1 1.5 2 3 4 5 6
¥ 202 138 108 gs 82 90 P
(i) . Find the value of p. [1]

(i) Using a secale of 2 cm to represent 1 cmy, draw a horizontal r-axis for 1 = r = 6.
Using a scale of 2 cm to represent 20 cm?, draw a vertical y-axis for 70 = y = 220.

On your axes, plot the points given in the table and join them with a smooth curve. [3]
(c) (Use your graph to find the values of  for which y = 100. [2]
(d) By drawing a tangent, find the gradient of the graph at the point where r=2. [2]

(e) Use your graph to find

(i) the value of r for which y is least, [1]
(ii) the smallest possible value of the total surface area of the cylinder. [1]

Answers: (b(i) 105; () 2.20 to 227, 5.65 to 5.75; (d) =35 to —48; (e){i) 36 to 3.8, (i) 80z to 82x or NO4/2/Q10
251 to 257.
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20 Answer the whole of this question on a sheet of graph paper.

The area of a rectangular garden, ABCD, is 100 m?. A x B
Inside the garden there is a rectangular lawn, EFGH,
whose sides are parallel to those of the garden.

EFis 4m from AB.

FG, GH and HE are 1 m from BC, CD and DA respectively. E F

IR Np—

D C

(a) Taking the length of AB to be x metres, write down expressions, in terms of x, for

(i) EF,
(ii) BC,
(iii) FG.
(2]
(b) Hence show that the area, y square metres, of the lawn, EFGH is given by
y=110-5:228 1]

(c) The table below shows some values of x and the comresponding values of y, correct to 1 decimal
place, where

p 200
y=110-5¢ - Z2.

¥ P 45.0 46.7 464 45.0 42.8 40.0

Find the value of p. [1]

(d) Using a scale of 2cm to 1 metre, draw a horizontal x-axis for4 £ x <10.
Using a scale of 2 cm to 2 square metres, draw a vertical y-axis for 40 < y < 48.
On your axes, plot the points given in the table and join them with a smooth curve. [3]

(e) By drawing a tangent, find the gradient of the curve where x = 8. [2]

(f} "Use your graph to find
(i) the range of values of x for which the area of the lawn is at least 44 m?, [2]

(ii) the value of x for which the area of the lawn is greatest. [1]

Answers: (a)(i) x = 2, (i) 100, (ii) [100/] - 5; {c) 40; (e} -1.60 to -2.00; (A(i} {4.65 to 480} o NO5/2/Q10
{8.45 10 8.55}, (ii} 6.20 to 6.40.
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Answer the whole of this question on a sheet of graph paper.

The variables x and y are connected by the equation

The table below shows some values of x and the corresponding values of y correct to 1 decimal place:

-

x 1 1.5

[ R

y 5.2 3.8

3.3

(a) Calculate the value of p.

(1]

() Using a scale of 2cm to represent 1 unit on each axis, draw a horizontal r-axis for 0 =x =6

and a vertical y-amis for 0 =y =9,

On vour axes, plot the points given in the table and join them with a smooth curve.

-

2

(¢) Use your graph to find the values of x in the range 1 =x=06 forwhich Tt 4=0. [2]

(d) By drawing a tangent, find the gradient of the'curve at the point (4, 4.5).

(e) (i) On the same axes. draw the graph of y = % x+3.

(i) Write down the x coordinates of the points at which the two graphs intersect.

[1]

(iii) Find the equation, in the form 2x* + ax® + bx + ¢ = 0. which is satisfied by the values

of x found in part (e)(it).

(1]

Answer. (@) Bord303 (c) 1.35t0145and 3.551t03.70

(dy 1.20to1.40

{e){ii) 1.45to 1.554nd 45640 4.65 (i) 2x¥°—5x*—30x+50=0
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Answer the whole of this question on a sheet of graph paper.

A stone was thrown from the top of a vertical cliff. Its position during the flight is represented 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.

(a) Solve the equation 0 =24+ 10x - x2. [2]

(b) The table shows some values of x and the corresponding values of y.

x 0 2 4 6 8 10
y | 24 40 48 48 40 24

(i) Using a scale of 1 cm to represent 1 metre, draw a horizontal x-axis for 0 <= x = 14.
Using a scale of 2cm to represent 10 metres, draw a vertical y-axis for 0 = y = 50.

On your axes, plot the points from the table and join them with a smooth curve. [3]
(i) Use your answer to part (a) to complete the graph which represents the flight of the stone. [1]

(ifi) Find the height of the stone above the sea when its horizontal distance from the cliff

was 7m. [1]
(iv) Use your graph to find how far the stone travelled horizontally while it was 6 m or more
above the top of the cliff. [2]
(c) Itis given that 24+ 10x—x2 = p—(x— 52,
(i) Find the value of p. [1]

(i) Hence find
(a) the greatest heightof the stone above the sea, [1]

(b) the horizontal distance from the cliff when the stone was at its greatest height. [1]

Answers: (a) 12 or —2, (bMi) plotting all six points comectly and joining with a smooth curve, (i} curve N07/2/Q8
drawn to (12,0),/ (liiy45m, (iv}8.51t08.9m, (cMi)49, (ii}{a)45m, (b}5m.
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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 (y) 50 100 200 400 800 1600 | 3200 | 6400
(a) Using a scale of 4 cm to represent 1 hour, draw a horizontal f-axis for 0 < f=4.
Using a scale of 2 cm to represent 1000 bacteria, draw a vertical y-axis for 0 < y < 7000.
On your axes, plot the points given in the table, and join them with a smooth curve. [3]
(b) Use your graph to find the number of bacteria in the colony when t=2.75. [1]
(¢) (i) By drawing a tangent, find the gradient of the graph when ¢=2.5. [2]
(i1) State briefly what this gradient represents. [1]
(d) The number of bacteria in another colony is given by the equation
y = 6500 — 1000¢.
(i) On the same axes, draw a graph to represent the number of bacteria in this colony. 121
(i) Find the value of f when the number of bacteria in each colony is the same. [1]
(e) Given that the equation of the firstgraphis y = ka’, find the value of
o ki [1]
(i) a [1]

Answers: (a) All points plotted and a smooth curve drawn, (b) 2200 to 2400, {c)(i) 1800 to N08/2/Q10

2800, {iiy Rate of change of the number of bacteria per hour, (d){i) Correct, ruled straight
line, cutting the curve, (i) 3.0251c 3.0v75, (eMi) 50, (i) 4.
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24 Answer the whole of this question on a sheet of araph paper.
q graph pap
(a) The vanables x and y are connected by the equation
y=4x> — 187+ 20x.

The table below shows some values of x and the corresponding values of y.

X 0 0.5 1 1.5 2 2.5 3

3.5

¥y 0 6 6 3 0 0 6

(i) Calculate the value of p.

(ii) Using a scale of 2cm to represent 1 unit, draw a horizontal x-axis for 0 < x < 4.
Using a scale of 1 em to represent 2 units, draw a vertical y-axisfor —4 = y = 24,

On your axes, plot the points given in the table and join themwith a smooth curve.

(iii) Using your graph, find the values of x when y =4.

(b) Arectangular card is 5 cm long and 4 em wide.

As shown in the diagram, a square of side x centimetres is cut off from each comner.

=

The card is-then folded to make an open box of height x centimetres.

(i) Write down expressions, in terms of x, for the length and width of the box.

(ii) * Show that the volume, 7 cubic centimetres, of the box is given by the equation

V=4x> — 18x* + 20x.

[1]

[3]
[2]

[1]

2]

(iii) Which value of x found in (a)(iii) cannot be the height of a box with a volume of 4cm®? [1]

(iv)  Using the graph drawn in part (a)(ii), find
{a) the greatest possible volume of a box made from this card,
(b) the height of the box with the greatest volume.

[1]
[1]

Answers: (a)(i} p=21 (ii} plotiing all 8 points correctly, and joining with a smooth curve  {ili) x=02
to035 13t014and 2810285 (b)(i} 5—2xand4 —2x (ii) V =x5- 2x){4 — 2x) leading fo
V= 4% —18x° + 20x (i} x=2.8t0295% (iv){a) their maximum value of ybetween x=0and 2
{(b) O.7to0.8cm
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Answer the WHOLE of this question on a sheet of graph paper.
The variables x and y are connected by the equation
y= 2—1.

(a) Copy and complete the following table of values.

5 —4 -3 -2 -1 0 1 2 3 4
y
() Using a scale of 2cm to represent 1 unit, draw a horizontal x-axis for 4 =x =4,
Using a scale of 1 cm to represent 1 unit, draw a vertical y-axis for -2 =y =16,
On your axes, plot the points from your table and join them with a smooth eurve. [3]
(c) Itis given that f{x) =%7 .
(i) Using the same axes, draw the graph of y = f{(x). 2]
(i) Find £1(3). [2]
(iii) {(a) Write down the x coordinates of the two points where the graphs intersect. [1]
(b) Find the equation that is satisfied by these two values of x.
Express your answer in the form ax? + bx+¢ = 0, where a, b and c are integers. 2]
Answers. {a) 15,8,3,0,-1,0,3,8,15 (ii) -1 {iii)(a) —1.9and 24 (b) 2 -x-9=0 N10/21/Q8
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Answer the whole of this question on a sheet of graph paper.

The variables x and y are connected by the equation

¥ x

T

The table below shows some corresponding values of x and y.

(a)
()

(©
(@)

(&)

(iif)

X 0 1 2 3 4 45
¥ 0 0.4 —0.2 1.2 4.4 pr
Calculate p. [1]

Using a scale of 2cm to 1 unit on each axis, draw a horizontal x-axis for 0 = x =< 5and a vertical
y-axis for—1 =y =17.

On your axes, plot the points given in the table and join them with a smooth curve.
Use your graph to solve the equation ‘;3—0 —5
(i) Draw the chord joining the two points (040} and (3, 1.2)/and caleulate its gradient.

(iiy Draw a tangent at the point where the gradient of the curve is equal to the gradient of the

chord.

X

(i) On the same axes, draw the graph of the straightline y=—x +6.

(i) Write down the x coordinate jof the point where the line crosses the curve.

Find A4 and B.

This value of x is a solution of the equation x> +Ax+B=0.

= =03 forvaluesof x in therange 0 =< x =< 5.

[3]

[1]

[1]

[1]
[2]
[1]

[2]

Answers. {a) 69

fcy 2.5

(difi) 0.4

(eMiiy 3.5 (iii)

640

A=%and 8=-60
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The variables x and y are connected by the equation y=2x— qi .

The table below shows some values of x and the corresponding values of y.
The values of y are correct to 1 decimal place where appropriate.

x 0.25 0.5 0.75 1 25 15 1.75 2
¥ 9.5 —4 -1.8 0.5 05 1.3 21 28

[

(a) O the orid. plot the points given i the table and join them with a smooth curve.

Y |
10

I
—_
=
—
[
=Y

10

2]
641



(b) By drawing a tangent, find the gradient of the curve at the point (0.75.-1.8).

ANSWET e ceeeerceee v ceeee e 2]
(¢) Theline y=2-x intersectsthe curve y=2x —% at the point P.

(1) On the grid, draw the graph of the straight liney =2 —x

[2
(ii) Write down the x coordinate of P. ARSWET oo ee e s eaiiinne e [1]
(iii) This value of x is a solution of the equation x> —Bx—C=0 .
Answer B = ..o,
Find Band C.

(d) Let f(szzx—%.

(i) Giventhat f(a)=5b. showthat f(<a)=-b. [1]

(1) Hence, using the table on the previous page, draw the graph of v=2x —,’i [1]
for-2 = x=-0.25. =
Answers: {b) 55-7.5 (c)(ii) 1.3 (iii) B=4,C=5 N11/21/Q8
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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.

(a) The table shows the value of an initial investment of $25 at the end of each of the

next 10 years.

Number of years (x) | 0 1 2 3 4 5 6 7 g 9 10
Valueindollars () | 25 | 28 | 31 | 35 | 390 | 44 | 49 | 55 | 62 | 69 | 78
(i) Calculate the value of an initial investment of $500 after 8 years.
Answer  Feeeiese [1]

(ii) On the grid, plot the points given in the table and join them with a smooth curve.

Yh
80

70

10

643

=Y

[2]



(iii) Using your graph, find x when the value of an initial investment of $100 had

increased to $168. ARSWEF e esessnneennes 1]

(b) An initial investment of $25 was made when company B started 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 after 8 years.
Answer  $eeeeeeee [1]
(ii) Onthe grid, draw the graph of y=3.75x+25. [2]

(¢) Using your graphs, find the value of x when an initial investment of $25 had increased to

the same value in each company. Answer it [1]

(d) () By drawing a tangent to the graph representing an investment in company A, find the

rate of increase of this investment whenx =7. Answer e [2]

(ii) State the rate of increase of an investment in company B.

Answer e [1]

(iii} By drawing another tangent to the graph representing an investment in company A,

find the value of x when the rates of increase of investments in each company were
the same.

Answers: (aMi) 1240 (ili) 4.6 (b){i) 1100 (c) 4.8 (dMi) 6 <gradient=7 (ii) 3.75 dollars per year (iii} 2 N11/22/Q8
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8

The variables x and y are connected by the equation
y=x -2 +1.
The table below shows some values of x and the corresponding values of y, correct to 1 decimal
place where appropriate.
x -1 —0.5 0.5 1.5 2.5
¥ 2 0.4 0.6 0.1 p
{a) Calculate p. Give your answer correct to 1 decimal place.
Answer p=-iaimned1]

{(b) On the graph paper opposite, using a scale of 2em to represent 1 unit on both axes,

draw a horizontal x-axis for 2=x=3 and
draw a vertical y-axis for -3 =y =35

On your axes, plot the points given in the table and join them with a smooth curve.

(¢) Use your graph to find all the solutionsof x> — 2x?+1=0.

{d) By drawing a tangent, find the gradient of the curve at the point where x =—0.3.

of y=x3—-2x+1 andthe straight line y=x+a.

(i) Find the value of a

(ii) Hence solve the equation x°* —2x2 —x+2=0.

645

Answer

Answer

[3]

[2]

-[2]

(¢) Theequation x*—2x2—x+2=0 can be solved by finding the intersection of the graphs

[1]

[3]
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Answer. (a) 4.1 (c) correct readings from graph (d) 1102 (e){i) -1 (i) -1,1, 2

N12/21/Q8

The number of bacteria in a colony trebles every hour.
The colony starts with 50 bacteria.
The table below shows the number of bacteria () in the colony after ¢ hours.

Time

(¢ hours) 0 1 2 2.5 3 3.5 4
Number of 50 150 450 780 | 1350 | 2340
bacteria ()

(a) Complete the table.

(b) On the grid on the opposite page plot the points in the table, and join them with a
smooth curve.

(¢) Use your graph to find the number of bacteria in the colony when f=3.2 .
Answer

(d) (i) By drawing a tangent, estimate the gradient of the curve when r=2.5 .
Answer

(ii) What does this gradient represent?

-1

(¢) Given that the equation of the graph is y = ka', find k and a.

Answer = e 0 = e

(f) The number of bacteria in another colony is given by the equation y = 500 + 500¢.

(i)  On the same axes, draw a graph to represent the number of bacteria in this colony.

(i) State the value of ¢ when the number of bacteria in each colony is the same.

Answer

647
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[3]

-]

2]

[1]

[2]
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Y
5000

4500

4000

3500

3000

Number
of bacteria

2500

2000

1500

1000

500

1 2 3 4

Time (t hours)

Answer. {d) 4050 (c) 1700 (d)i) 870 (i) Rate ofincrease (e) k=50 a=3 (f(ii) 3.45 N13/21/Q9
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Hendrik travels by plane from London to Bangkok.
‘When it 15 0400 local time in London it 1s 1000 local time in Bangkok.

(a) The flight takes 11 hours and 15 minutes.

If he leaves London at 21 50 local time, what 1s the local time in Bangkok when he arrives?
ARSWEr e [ 2]

(b) On his return journey, Hendrik leaves Bangkok at 0745 local time and arrives back in London on
the same day at 1340 local time.

How long was his retumn flight? ANSWer  oeeeeeeenen. NOUTS . miinutes [2]

(¢) The graph opposite shows the exchange rate between British Pounds (£) and Thai Baht (THB) on
the day Hendrik arrives in Bangkok.

(i) Use the graph to estimate the cost in British Pounds of an item costing 13.000 THB.

(ii) The exchange rate can be writtenas £1 = kTHB.
Find k. 5 Answer .o [1]
4
60000
50000 :
//
"
40000 s
Thai Baht
(THB) ,/
30000 v
v
I
|
¥
20000 :
-l
d
10000 :
/f
0 -
0 200 400 600 800 1000 1200
British Pounds (£)
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(d) The cost of flights from London to Bangkok is shown in the table below.
For this cost, passengers are allowed to take luggage up to the weight shown.
Passengers taking more than this weight of luggage pay an excess charge at the rate shown.

g Weight of luggapge
Cost of flight . Charge per extra 1kp
Business Class £1932 30kg £24
Economy Class £683 23kg £24

Calculate the total cost of Hendrik flying Economy Class from London to Bangkok with luggage
weighing 29kg.

Answers:(a) 15 05; (b} 11 hours 55 minutes: (c)(i) 200: (ii) 45; (d) 827. N14/21/Q2
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(a) (i) Complete the table and hence draw the graphof y=x"—2xr—8 .

x —4 =3 —2 -1 0 1 2 3 4 5 6

-

(ii) Use your graph to solve x*—2x—8=2.
(iii) By drawing a tangent, estimate the gradient of the curve at (3,-5).

Answer

(b) Solve algebraically x*+x—9=0, giving your answers correct to 2 decimal places.

ANSWer X = i OF arerericianns

(¢) The x-coordinates of the intersection of the line L and the curve y =x*—2x—8 are the
solutions of the equation x*+x—9=0.

Find the equation of the line L. Answer

651

Answer X = viiieeens OF e,

3]

2]

- 2]

[3]



Answers:(a)(i) 43.20; (ii) -2.3 4.3: (iii} 4: (b) 254 _254: {c) y =-3x+1.

N14/21/Q3
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[Curved surface area of a cone = ar{]

-

7

The diagram shows a solid cone with radius  em, height hcm and slant height fem.
Suleman makes some solid cones.

The slant height of each of his cones is 4cm more than its radius.

Use m =3 throughout this question.

(a) Show that the total surface area, 4 cm?, of each of Suleman’s cones is givenby A =6r(F+2).

(b) Complete the table for A=6rr+2).

r 0 1 2 3 4 5 6

A 0 18 144 210 288

(¢) Onthe grid opposite, draw the graphof A=6r(r+2).

(d) Find an expression for /1 in terms of . Answer  Rh= e
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300

250

200

150

100

50

0 1 2 3 4 5

(¢) The height of one of Suleman’s cones is 12 em.
Calculate its radius. Answer

) Another of Suleman’s cones has a surface area of 200 cm?.
(i) Use your graph to find the radius of this cone.
Answer

(i) This cone is placed in a box of height p cm, where p 1s an integer.

Find the smallest possible value of p.

Answer Pp= e [ 2] r

(S

Answers: [a) A = 8r(r + 2) correctly derived; (b} 48, 90; (¢} Correct curve; (d} JBr +16 ; (e} 16; (f(i} 4.9;

(i) &
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The table shows some values of x and the corresponding values of v, correct to one decimal place

where necessary.

X -15 -1 0 1 2 2.5 3 3.5 4
¥y P 03 0.6 12 24 34 4.8 68 0.6

(a) Calculate p.

(®) On the grid,
+ using a scale of 2cm to 1 unit, draw a horizontal x-axis for —2 < x < 4,
* using a scale of 1 cm to 1 unit, draw a vertical y-axis for 0 < y < 10,
» plot the points from the table and join them with a smooth curve.

654
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(¢) By drawing a tangent, estimate the gradient of the curve at the point where x = 2.5 .

ANSWEF e [2]
(d) (i) On thesame grid, draw the straight line that passes through (—0.4, 0) and (2, 3.6).
(1]
(if) Find the equation of this line in the form y = mx + ¢.
ANSWEF oo [2]
(iii) Write down the x-coordinates of the points where the line intersects the curve
ARSWEr X = v A0d X = .ot [1]
(iv) These x-coordinates satisfy the equation
2" =Ax+B.
Find the values of 4 and B. Answer A= ... B= i [2]

Answers: {a) 0.2 (b) correct curve {¢) 2.2to 25 (d){i) correctling (i) y = 1.5x = 0.6 (iii)0and 3.1 N16/21/Q8
{iv)A=25 B=1
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35 (1) () The points (4, —3) and (0, 5) lic on the line L.
Find the equation of line L. AHSWEF

(ii) The line M is parallel to line L and passes through the point (—2, 3).
Find the equation of line M. Answer

(b) The table below shows some values of x and the corresponding values of y for y =x+ %— 3.

X 0.5 1 1.5 2 3 4 5 6

¥ 35 1 0.5 0.5 1 175 | 26

(i) Complete the table.

(ii) Using a scale of 2em to | unit on both axes, draw a horizontal x-axis
for 0 < x € 7 and a vertical y-axis for 0 < y < 4.

Draw the graph of y =x+%— 3for0.5sx<6.

(iii) By drawing a tangent, estimate the gradient of the curve at (1, 1).
. F L [2]
(i) Use your graph to solve the equation x +% =3 Answerx= ... T [2]

Answers: {a){i) y=—2x+5 (i) y=—2x—1 (b){i} 3.5 (ii} corect curve (iii) —24to—156 (i) 06008, N17/21/Q7
421044
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Probability Paper 1

A fair five-sided spinner is numbered using the prime numbers

2,3,5 7Tand 11. V
(a) Ina game, players spin it twice and add the two k
numbers obtained. %

(i} Complete the possibility diagram

Answer @Q) |1 ol 3 | s | 7| 1

21 4|5

3

5 10 | 12

7 12

11 1]

(ii) Find the probability that the total of the two numbers is
(a) aprme number, Answer (@U@ e [1]
(b) a perfect square
G [1]

(b} In another game, players spin it twice and multiply the two nmmbers obtained.
Without drawing another possibility diagram, write down the probability that tlus product
1s a prime nmumber.

Answer (BY [1]
B @i, - - 7 5 B @ < @Ee L o o '/
5 6 8 10 14 _
7 - 16
9 10 - 14 18
3 14 16 18 22
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A bag contains 6 red counters and 4 blue counters.
Two counters are taken from the bag at random, without replacement.

(a) Complete the tree diagram below that represents these events.

Answer (a)

First counter Second counter
5 red
9
red
.......... blue
red
blue

blue
[1]

(b) Expressing your answer as a fraction in its simplest form, calculate the probability that both

counters are the same colour.
Answver (B) cooeeeveeeeeeeeeee [2]

4
10

7 J10/12/Q16

Answer. (a) . (b} —

w0 |

45
o
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Kelvin chooses a pair of trousers and a shirt to wear for college.
He chooses grey trousers or black trousers.
He chooses a red shirt or a yellow shirt.

The probability that he chooses grey trousers is %

The probability that he chooses a red shirt is =3
His choice of shirt is independent of his choice of trousers.

(a) Complete the tree diagram.

Trousers Shirt

Red
Grey
Yellow
Red
Black
Yellow
[2]
(b) What is the probability that Kelvin chooses grey trousers and a red shirt?
(¢) What is the probability that Kelvin does not choose either black trousers or a red shirt?
Answers: {a) Correcttree diagram (b} % (c) % J11/11/Q21
Sachin and Zaheer play a game of tennis and a game of badminton.
The results of the games are independent and the games cannot be drawn.
The probability that Sachin wins the game of tennis is %
The probability that Zaheer wins the game of badminton is %
(a) mlat iS the Pmbabilit}r tllat Sa(.‘.hill “'iﬂs boﬂl gmlles? AHS'H’E." EE s EEEsEEEEEEEEEEEEEEEEEEmEEmEsEEEEs [].]
(b) What is the probability that Zaheer wins just one of the pames?
Answer e [ 2]
Answer. (a) & (b) 3% J12/11/Q14
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On a plate there are ten biscuits.

Four of the biscuits are round and six of the biscuits are square.
Sabah chooses a biscuit at random from the plate and eats it.
She then chooses another biscuit at random from the plate.

The tree diagram shows the possible outcomes and some of their probabilities.

First biscuit Second biscuit

round

square

round

square

square

{a) Complete the tree diagram. [2]
{b) Calculate the probability that Sabah chooses
(i) two round biscuits, Answer - 111
(i) one round biscuit and one square biscuit.  Answer - [2]
Answers: (@) =, 2, 2 o)) = qi) 23 114/11/Q24
9 9 9 9 a0 g0
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A bag contains 5 balls, of which 3 are red and 2 are blue.

One ball is taken, at random, from the bag and is not replaced.

If this ball is red, another ball is taken, at random, from the bag and is not replaced.

This proeess 1s repeated until a blue ball is taken from the bag.

Part of the tree diagram that represents these outcomes 1s drawn below.

First ball Second ball
3 2
2 red 2 red
2 2
5 blue 4 blue
(a) Complete the tree diagram. 2]
(b) Expressing each answer as a fraction, find the probability that
(i) the second ball taken is blue, ANSWET (e e e e [1]
(ii) a blue ball is the second, or the th]rdj ball taken. < AHRSWEF it ee v e e [2]
. 3 1 J15/11/Q25
A : —. =, 0.1 (b}{i} — (i} —
nswers: (a) - 5. 0.1 (b)i} = (i) 7
Box 1 Box 2
Box 1 contains 2 white balls. Box 2 contains 4 white balls and 3 black balls.
(a) Ann chooses, at random, one ball from each box.
(i) Find the probability that these balls are both black.
ARSWEF et [1]
(if) Find the probability that these balls have different colours.
ARSWEF oo 1]
(b) From the original contents of Box 2, Belle chooses, at random, two balls without replacement.
Find the probability that these balls are both white. ARSWEF .ot e [1]

662



(c) Carla chooses one of the boxes at random.
With the original box contents, she then chooses, at random, one ball from this box.

Find the probability that the ball is white.

J16/11/Q26
Answers: (a)(i} 0 {a)(ii) % (b) % (c) %

A bag contains 1 red, 1 blue and 3 green balls.
Two balls are taken from the bag, at random. without replacement.
The tree diagram that represents these events is drawn below.

First ball Second ball

g reen \
h

% red
3
1 4 green
> blue
1 red
4
1 3
2 4 green
5
red
1 blue
(a) Write down the value of k. Answer (@) B =i [1]

(b) Ezpressing each answer in its simplest form, caleulate the probability that

(1) | both balls are green, (BMAY ceee e [1]
(ii) both balls are blue, ) [1]
(ifi) neither ballis green. e DR [1]

1

Answer: @ h=3 (o) 5 (@0 (i) N07/1/Q21
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9 A bag contains red, green and yellow pegs.
A peg is taken at random from the bag.
The probability that it 15 red is 0.35 and the probability that it is green is 0.4.

{(a) Find the probability that it is

(i} wellow, Answer (@i} .o, [1]
(i) notred. (11} cerrercrrreemsmserenenneeesseesesnena L1
(b) Originally there were 16 green pegs in the bag.
Find the total number of pegs. () PSSO ST [1]
Answers: {a) (i) 025, (i} 0.65, (b} 40. N08/1/Q8

10 In a group of 8 students there are 5 boys and 3 girls.

Two students are chosen at random.
The tree diagram shows the possible outcomes and their probabilities.

Answer (a)
First student Second student
4 Bo
7 Y
B
5 R
8 T Girl
3 Boy
' Girl
Girl
(a) Complete the tree diagram. [1]

(b) Expressing each answer as a fraction in its lowest terms, find the probability that

(i) two boys are chosen, Answer (BY(1) woovereveeeereerereesnneesenennene [ 1]
(ii) at least one bo}r is cllosm. AHS]‘VQF (b)(ii) ..................................[2]
i s 2 _— L 25 N09/1/Q21
Answers: (a) 717 correctly placed {bMi) 1A (ii) T
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11 Two bags contain beads.
The first bag contains 2 black and 3 white beads.
The second bag contains 2 black, 1 white and 2 red beads.
A bead is taken, at random, from each bag.

The tree diagram that represents these outcomes is drawn below.

white

First bag Second bag
2
5
1
black g
2
3 \
2
5
2
3
3
5 5
\
5

Giving each answer in its simplest form, find the probability that

black

white

red

black

white

red

(a) both beads are black, LT3 T () s | |
(b) both beads are red, Answer (B ccoooeeeecneeeeecreneneeineenne [ 1]
(¢) exactly one bead is black: ANSWer (€) woeveeeeece e [ 2]
Answers: (a) 425 (b) 0 (c) 12425 N10/11/Q19
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12 A bag contains 7 balls, 6 of which are green and 1 is red.

Two balls are taken from the bag, at random, without replacement.
The tree diagram that represents these events is drawn below.

First ball Second ball
3 reen
6 g
6 green
-
1
6 red
P green
1
7 red
q red
(a) Find the values of p and ¢. Answer {(@yp=........ G= e [1]

(b) Expressing each answer as a fraction in its simplest form, find the probability that

(i) both balls are green, Ansiver (BIL) cooveeeieecee e [1]

(ii) the two balls have different colours. Answer (A1) o [1]

Answer: (a)i) p=1, g=0 (b} ; (ii) ; N10/12/Q19
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13 Abag contains 1 red and 3 blue balls.

Two balls are taken from the bag, at random, without replacement.
The tree diagram that represents all the outcomes is shown below.

First ball Second ball
red
red
blue
red
blue
blue

(a) Write the appropriate probability on each branch. [2]
(b) Find the probability that the second ball taken 1sred.  Answer - [1]
Answers: (a) [l and EJ J(0and 1) and (1 and E] (b) l N12/11/Q12
4 4 3 3 4
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Two bags contain beads.

The first bag contains 2 white, 2 red and 3 black beads.

The second bag contains 3 white and 2 black beads.

One bead is taken, at random, from each bag.

The tree diagram is shown below.

First bead Second bead
white
white
black
é white
5
red 2
5
3
= black
white
black
black
Find the probability that
(a) both beads are white, Answer -]
(b) both beads are red, Answer -[1]
(c) exactly one beadis black. Answer 2]
. 6 v N13/11/Q20
Answers: (a) 5 By 0 (c) 5
15 Paul takes examinations in Maths and Physics.
The probability that he passes Maths is 0.7 .
The probability that he passes Physics 15 0.6 .
The results in each subject are independent of each other. ANSWEF e 2]
Calculate the probability that he passes Maths and does not pass Physics.
Answer: 0.28 N15/11/Q7
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1

Probability Paper 2

(b) An ordinary unbiased die has faces numbered 1, 2, 3,4, 5 and 6.

Sarah and Terry each threw this die once.
Expressing each answer as a fraction in its lowest terms, find the probability that

(i) Sarahthrewa?7, (1]
(ii) they both threw a 6, [1]
(iii) neither threw an even number, (1]
(iv) Sarah threw exactly four more than Terry. [1]
J03/2/Q5b

(b)(i) 0, (ii) %__ (i) 41__ (iv) %_
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(b) A bag contained 5 Red and 2 Blue beads.
Chris took 3 beads, at random, and without replacement, from the bag.
The probability tree shows the possible outcomes and their probabilities.

1st bead 2nd bead 3rd bead
% Red
6
% Blue
Red
5 % Red
£l 2
6 Blue
1 Blue
5
% Red
2 E S <
7 6
P Blue
Blue
Red
h q
6 Blue
d Blue
(i) Write down the values of p, g and r. [2]
(ii) Expressing each answer as a fraction in its lowest terms, find the probability that
P g p ty
(a) three Red beads were taken, [1]
(b} the first bead was Red, the second Blue and the third Red, [1]
(c)  two of the beads were Red and one was Blue. [2]
(b) (i) 1. 1, 0, (i) 3 i: 4 J05/2/Q5b
5 F o217

3

(b) Tina has two fair. normal 6-sided dice. One 1s 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, [1]
(i1) the sum of the two numbers shown 15 equal to 5, [1]
(i11) one die shows a 3 and the other shows an even number. [2]
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1

5 y 1
(b)) %" (ii} 3 (iii) r3

J08/2/Q5b

(a) Ben travels to work by bus, by bicycle or by car.
The probability that he travels by bus on any day is 0.5.
The probability that he travels by bicyele on any day is 0.2.

The tree diagram below shows some of the probabilities of the possible journeys on Monday and

Tuesday.
Monday Tuesday
bus
0.5
bus 02 bicycle
r
car
0.5
bus
0.5
0.2 bicycle = bicycle
r
r
car
bus
P
car q bicycle
car
(iy Find the values of p,q and r. [2]
(ii) Find the probability that Ben travels to work
(a) by bus on both Monday and Tuesday, [1]
(b) by bus on one day and by bicycle on the other day. [2]
Answers. {a)i) p=05,g=02andr=03 (ij(a) 025 (i}b) 0.2 J10/21/Q5a

672



B||A|IN|[|A||[N|A

The letters spelling the word BANANA are written on six tiles.

(a) Tind the probability that a tile chosen at random has the letter N on it.
Give your answer as a fraction in its simplest form.

(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 Position 2 Position 3

(i) Find the probability that the three tiles spell BAN.

Give vour answer as a fraction in its simplest form.
b I
ARSWEr L [ 2]

(i1) The tiles are now replaced and the process is repeated.

Find the probability that the three tiles spell either ANN or ANA.

Give your answer as a fraction in its simplest form.

Answers: (a) % () (1) % {ii) % J11/22/Q3
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(a) Abox of chocolates contains 10 milk chocolates and 2 plain chocolates.
Sacha eats 3 chocolates chosen at random from the box.
The tree diagram shows the possible outcomes and their probabilities.

First chocolate Second chocolate Third chocolate

8

) mill:

A
11
plain
milk
10 mill
12 2
11
plain
mill
12 :
plain
plain
milk
plain
(i) Completethe tree diagram. 2]

(if) . Expresszing each answer as a fraction in its lowest terms, find the probability that Sacha

(a) eats 3 milk chocolates, ANSWEF e neeneeneenne 1]

(b) eats 2 milk chocolates and 1 plain chocolate in any order.

Answer: {a)(i) 10M11,1/11,9M10,110,1010,0M10 (iipa) 611 J13/21/Q4
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7 (a) A bag contains five balls, numbered 1, 2, 3, 4 and 5.
Another bag contains six balls, numbered 1, 2, 3, 4, § and 6.

One ball is drawn at random from each bag,

Find the probability that

(i) one ball is numbered 1 and the other &, [1]
{ii} both balls have an odd number, fil
(iif) both balls have the same number, [2]
(i¥) the sum of the numbers on the balls is 9. [2]

Answers: {a)(i} 1/30, (i) 310, (iii) 1/6, (iv) 1/10; (b){ii) 31 to 32.5, (iii) (46 to 47.5) - L.Q., (iv) 3310 24. ~N02/2/Q11
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A fair five-sided spinner is numbered 1,3,5,7 and 9.

(a) Maria spins it once. Find the probability that the number obtained is

i 7. Answer v eseesscieenenens [1]
(ii) an odd number. Answer

(b) Pedro spins it twice and adds the two numbers obtained.
Some of the results are shown in the possibility diagram below:.

+ |1 |3|5|7]|9
112 |4

3 12
5

7 14
9

(i) Complete the possibility diagram.
(ii) Find the probability that the sum of the two numbers is
{a) odd, Answer

{(b) 14 or more. Answer

(¢) Katrina spins it three times.

Caleculate the probability that the three numbers obtained are the same.

Express your answer as a fraction in its lowest terms.
¥ Answer

i

. [1]

[2]

-1
.11

inswers: {a)ii) % (i) 1 (b)(ii) O i) % (c) %
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(b) Abag contains 12 discs.
There are 8 blue and 4 red discs.

A disc is picked out at random and not replaced.
A second disc is then picked out at random and not replaced.

The tree diagram below shows the possible outcomes and one of their probabilities.

First disc Second disc

Blue
Blue
Red
Blue
Red
Red
(i) Complete the tree diagram. [2]
(ii) Expressing each of your answers as a fraction in its lowest terms, calculate the
probability that
(a) both discs arered, Answer e [1]
(b) at least one dis¢ is blue. ANSWEF et neeees | 2]

(iii) A third disc is picked out at random.
Caleulate the probability that all three discs are red.

Answers: {a)(ii) 43 (iii} 18 (iv) 26 (b)(i) %and % for the first disc, 1?_1% and %for ihe second dise  N11/22/Q11

A 1 10 ... 1
(iiMa) b (b) Ty (i) =
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10 () Abag contains 5 red counters, 6 blue counters and 1 green counter.

(i) Complete the pie chart to represent this data.

Red

(ii) Ahmed takes a counter at random from the bag.
Find the probability that the counter is red. ANSWEF e neenene [ 1]

(iii) Simeon takes two counters at random from the bag of twelve counters.
He places them next to each other on a table.

Find the probability that the two counters are different colours.
ANSWeEF e [3]

Answers:(a){i} 23 to 25; {if} 12 45; (iii}) 1.9; (iv}{a) Straight lines to (14 45, 5.4) and from (14 45, 54 ) N14/21/Q11
to (15 39, 0); (b) 6; [b)(i} Correct sectors and labels; ({ii) %: (iii} _
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11 (b) A bag contains R red beads and B blue beads.
Two beads are chosen, at random, without replacement.
The tree diagram shows the possible outcomes and their probabilities.
First bead Second bead

11 red

ok
o

red

Lh| L
|oo

blue

ok
o

[y
b2

red

s
==
=]

blue

[~a

blue

-
o

(i) Calculate the probability that both beads are red.

(i) Calculate the probability that the two beads are different colours.

B L [2]
(iii) 'What is the value of R?

ANSWEF s [1]
(iv) Of the red beads, half have a yellow spot.

Calculate the probability that, of the two chosen beads, neither has a yellow spot.

i | ) - 433 48 31 N16/21/Q10
Answers: (aMi) correct histogram (ii) 394 (b)(D) 05 (ii) o5 (iii) 12 (iv) 190
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12 Adamhasa bag containing 9 balls, numbered from 1 to 9.

(a) Adam takes a ball at random from the bag and replaces it.

Find the probability that the ball has an odd number.

(b) Adam takes a ball from the 9 balls in the bag, notes the number and replaces it.
He then takes a second ball from the bag, notes the number and replaces it.

(i) Work out the probability that both numbers are odd. 43000

(i) Work out the probability that one number is odd and the other is even.

ARSWEF it [2]
() Adam now takes two balls from the 9 balls in the bag, without replacement.
Work out the probability that the two numbers are either both odd or both even.
1 [3]
) 5 25 40 4 N17/21/Q4
Answers: (a) o (B)(i) B {in) 81 (c) o
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Statistics Paper 1

Mr. Smith asked the children in his class *What is your favourite colour?’
Their replies are given below.

Green Blue Green Yellow Blue
Green Red Blue Green Blue
Yellow Green Yellow Blue Yellow
Blue Blue Green Blue Yellow
Green Blue Green Yellow Blue

(a) By making tally marks, or otherwise, obtain the frequency distribution of the colours.

Answer (a)

Colour Frequency

Green
Blue
Red

Yellow

[1]

(h) State the mode of this distribution. 2 Ly 7 ) O —— ) |

J02/1/Q5

The cumulative frequency curve shows the distribution of the times of 300 competitors in a
women’s marathen race.

300
Fi
200
Fi
Cumulative
frequency
100
]
0
2 3 4

Time (hours)
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Use the curve to answer the following questions.

(a) The race was won by Tegla. Answer (@) coveveeveeeeee N min [1]
Find her time, giving your answer in hours and minutes.

(h) Find the median time in hours and minutes. (D) v B min. 1]

(¢) The qualifying time for the Olympic Games was achieved by ten percent of the runners.
The race began at 11.30.
At what time did the last qualifying athlete finish the race?
Express your answer using the 24 hour clock. [ (o5 RO vt 24

J02/1/Q19

The numbers of goals scored in 20 football matches were

505 4105513
4 500 5 5 3 2 5 4

(a) (i) Complete the table in the answer space.

(ii) Using the axes in the answer space, represent the information as a bar chart.
(b) State the median. ARSWEr (D) oo eeeee e [1]
(¢) Calculate the mean number of goals. () e eeeeeeere e eeeeeeenees [2]

Answer (a)(1)

Number of goals Frequency

| | W b | — | O

Answer (a)(ii) A [1]
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Answer (@)(ii) [1]

10
9
8
7
6
Frequency 5
4
3
2
1

0 2]

Answers: (a)4, 2,1, 2, 3, 8: (b) 4; (c) 3.1. J03/1/Q25

Some children were asked how many television programmes they had watched on the previous
day. The table shows the results.

Number of programmes watched 0 L 2 3
Number of children 7 3 1 ¥
(a) If the median is 2, find the value of y. Answer (@) coveeeeeeeeeeeeeeeeenns [1]
(b) If the median is 1, find the greatest possible valugof y. (&) v [1]
Answers: (a) 10: (b) 8. Joa/1/Q9

One hundred children were asked how far they could swim.
The results are summarised in the table.

Distance (d metres) O<d=100 100 <d =200 | 200 <d =400
Number of children 30 50 20

{a) The histogram in the answer space represents part of this information.
Complete the histogram.
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Answer (a)

0.6

0.5

04
Frequency

density g4

0.2

0.1

0 100 200 300 400
Distance (d metres) [1]

(b) A pie chart is drawn to represent the three groups of childref.
Calculate the angle of the sector that represents the group of 20 children.

2 ¥, 03 177 o ) SO s (R A | |

Answers: (a) Rectangle of width 200 and height 0.1; {b) 72°. Jos5/1/Q11

The cumulative frequency curve shows the distribution of the masses of 100 people.

~

100 2

Cumulative
frequency

40 f

20

50 60 70 80 290 100
Mass (m kg)
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Find
(a) the median,
(h) the upper quartile,

(¢) the number of people with masses in the range 65 < m = 72.

ARSWEF (@) ceeeveeesieee e e e e rsn e ae e reae s kg [1]
[ ) S o kg [1]
[ DO o SR [1]

Answers: (a) 74.4 to 74.7 kg: (b) 79.1 to 79.4 kg: (c) 23 to 25.

The diagram shows a gauge for measuring the water level
1N 3 reservolr.
Readings, in metres, taken over a certain period were as follows:

-23, -16, -04, 01, -05, 03, -12.
For these readings

(a) find the difference, in metres, between the highest and
lowest levels,

(b) find the median, Answer (a)

{c) calculate the mean. B m[1]
(€] e m [2]
J06/1/Q20
Answer. (a) 26 m (by 0.5m (cy -08m

On a certain stretch of road, the speeds of some cars were recorded.
The results are summarised in the table.
Partof the corresponding lhistogram 1s shown alongside.
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4
4
Speed Frequency
(x kimm/h)
3
BD<x=45 g
45<x=55| 30 it e
ensity
3 <x=65 P 5
5<x =95 12
1
0
25 45 55 65 75 85 95
Speed (kmv/h)
(a) Find the value of Answer (@) P = [1]
1L p. (W) = [1]
(i) g
(b) Complete the histogram. [1]
Answer: {a)i) 40 (ii}18 (b) Rectangle of width 30, height 0.4 J07/1/Q11
The heights of 40 children were measured.
The resultsare summarised in the table below.
Height (hem) | 105 <h=115| 115<h=125 | 125<h=135 | 135 <h =145
Frequency 5 10 20 5
{a) (i) Identify the modal class.
(ii) Caleulate an estimate of the mean height.
Answer (@) o [1]
) cm [3]
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(b) The cumulative frequency curve representing this information is shown below.

F

40 -

30 /

Cumulative ;
frequency

20 i

10

105 115 125 135 145
Height (1 cm)

Use the curve to find

(i) the mnterquartile range;

(ii) the number of children whose heights are in the range 120cm to 130cm.

Answer (B)(1)

Answer (a)i) 125<h =135 (i) 12625 (bNi) 11 (i} 16 Jo7/1/Q25

10

(a) Fifty students were asked how many books they each took to school on Monday.
The results are summarised in the table below.

Number of books 0 1 2 3 4

Ln
]
=1

Frequency 10 11 8 3 6 7 4 1

(i} Whrite down the median.

(1) Calculate the mean number of books.
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(iii}) 'What is the probability that two students, chosen at random, both toolk 5 books to

school?

Give your answer as a fraction in its simplest form.

Answer (a)(i)

(1) oo e [3]
ETT) PRSP o [2]
(b) The fifty students were also asked how long they each took to travel to school.
The results are summarised in the table below.
Time of travel {# nunutes) d=t<0 6=t<f | B=t<10 |10=t<12
Frequency 21 11 13 5
Draw a frequency polyeon on the grid below to illustrate dus data.
Answer (b)
h
25
20
15
“requency
10
5
0 -
Time {t minutes)
[2]
Answefs: (@)i) 2 i) 252 i) % 108/1/Q24
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11 )

50 v CEprgamer
7
H /J
40 5 7
= /
- Mathematics ! f
RN / i
30
RN R M W / ]
Cunmlative —
[ 1 [ 1 [ [ 1 |
frequency T TR I B EC Ny English
i 1
20 ;
o g
7
P& 7/
A Fi
- ;
Vi i
ra i
10 7 -7
P s i i A N
yi P
e
[H LA L L
Ve +
— o
e T
0 10 20 30 40 50 60 70 80 90 100
Marks

Fifty students each took a Mathematies and an English test. The distributions of their marks are
shown in the cumulative frequency graph.

(a) Use the graph

(i) to estimate the median mark in the English test,

(ii) to estimate the 20th percentile mark in the Mathematics test.
Answer  (A)(11) coeveeeeereesesssrensernnnen [ 1]
() State, with a reason, which test the students found more difficult. - [1]

Answer-(a)(i} S54to 56 (i) 281030 (b} Mathematics because the median for Mathematics is  J09/1/Q9
lower than the median for English.

12 Sara carries out a survey of the colours of cars in a car park.

She draws a pie chart to represent her results.

(a) There are 7 red cars.
The angle representing the red cars is 40°.

Calculate the total rumber of cars in the car park.  Arswer (@) oo [ 1]
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(b) Sara’s pie chart is a circle with circumference 28 cm.

Find, in terms of m, the diameter of the circle. I % T ) ) —: o B |

Answer: {a) 63  (b) 28/ J10/11/Q3

13 Ida keeps a record of time spent on the internet each day.

Her results are summarised in the table.

Time (f minutes) Frequency
0=r<<10 4
10=1t<<30 20
30=t<60 39
60 =t << 100 32
100 =+ << 120 6

On the axes below, draw a histogram to show these results.

1.8

1.6

1.4

1.2

Frequency 10
density

0.8

0.6

04

02

0 20 40 60 80 100 120
Time (¢ minutes)

[3]

Answer. comect histogram J10/11/Q14
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14 Dai played three games of cricket.
His mean score was 9 runs.
His median score was 8 runs.
His highest score was 7 runs more than his lowest score.

(a) Find the number of runs he scored in each of the three games.

Answer (@)...ounn.

(b) Dai batted in a fourth game.
The mean of his four scores was 11 runs.

Find the number of runs that Dai scored in the fourth game.

ANSWEF  (B) woeeesidinneeceestineesssassiinen..

— .

[1]

Answers: (a) 6.8 13  (b) 17 J10/11/Q16
15 The graph shows the cumulative frequency curve for the ages of 60 employees.
60 =
50 3 x
I’
i 2
40 -7
Cumulative : o
frequency 30 -
7
20 : -
: ‘,-r’
10 ? g
0=
15. 20 25 30 35 40 45 50 55 60 65
Age (years)
Use'the graph to estimate
(a) _the median, Answer (@) coveeveeeeeeeeeeeeeseeeseeeeene [1]
(b) the mnterquartile range, Answer  (B) coveveeeeeeeeeeeeeeeeeen [2]
(c) the mmber of employees aged over 50. Answer  (€) coeeveeieeeeeerenreeeeneneenes [1]
J10/12/Q20

Answer. {a) 39 (by 14 c}y &

691



16 Jamil recorded the number of text messages sent by the students in his class on one day.
The results are shown in the bar chart.

Frequency 4o o

2 — e L e e
0 -
3 4 6 7 8
Number of text messages

Use the bar chart to find
(a) the number of students in Jamil’s class; Answer - [1]
(b) the median number of text messages sent, Answer - 1]
(¢} the modal number of text messages sent. Answer - [1]
Answers: {a) 31 (b) 6 (c)/ 5 J11/11/Q13

17

The table shows the distribution of the number of complete lengths swum by a group of swimmers.

Number of complete lengths (1) | 0 <n=20 [20<n =40 [40<n=00 |60 <n= 380
Frequency 20 10 5
(a) Find the modal class. Answer .- [1]
(b) [ Calculate an estimate of the mean. Answer --[3]

Answer: (a) 20=n=40 (b) 375

J11/12/Q20



18 A group of 100 students was asked how many minutes each spent talking on their mobile phone

during one day.
The histogram summarises this information.

A
3
2
Frequency
density
1
0

0 10 20 0 40 50 60 70 . 80 90
Time (mins)

(a) Use the histogram to
(i) find the number of students who spent between 0 and 10 minutes talking on their
mobile phone,
2 T —— 1 ] |

(ii) estimate the number of students whe spent between 25 and 65 minutes talking on their

mobile phone. ANSWEr e [ 2]

(b) A pie chart is drawn to represent the information shown in the histogram.

Calculate the angle of the sector that represents the students who spent
between 0 and 10 minutes talking on their mobile phone.

B Ry T — Y |

Angwer () (i) 15 (i) 27 (b) 54 J12/11/Q21
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19 Eighty cyclists were each asked the distance (in kilometres) they cycled last week.
A
80 —
70
60
F
Fi
A
50
Cumulative i
frequency
¥
30
2
,i
20 - -
10 i
Q=" -
0 20 40 60 80 100 120
Distance (kilometres)
The cumulative frequency diagram represents the results.
Use the graph to estimate
(a) the number of cyclists who eycled between 60 and 80 kilometres,
Answer ~[1]
(b} the median distance cyeled, Answer o— sl B Y
(¢) the interquartile range for the distance cycled. Answer —— < Y ]
Answers: (a) 30 (b) 686 {c) 30 J13/11/Q18
20 The table shows the ages of guests at a party.
Age () years) 0=sy<20 | 205y <40 | 40y <45 |45y <50 | 50y <65
Frequency P 20 8 q 18

The histogram represents some of this information.
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4
3
2
Frequency
density
1
0 2
10 20 30 40 50 60 70
Age (y years)
(a) Use the histogram to find the value of
o p DXy S S b | |
i) gq. 0 DRy Ve s B S | | |
(b) Complete the histogram. [1]
Answers: {a)i}) 15 (i} 12 () column from 50 to 65 with frequency density 1.2. J14/11/Q14
21 The times taken by each member of a group of people to run one kilometre were recorded.
The results are shown in the table.
Time (f minutes) | 2 <r<3 | 3<:<4 | 4<r<5 | 5<e<6 | 6<1<T | 7<t<8
Frequency 0 4 5 3 1 0
On the grid below, draw a frequency polygon to represent these results.
1 3 5 6 7 8 9
Time (¢ minutes)
[2]
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J15/11/Q7

22

Boys

Adults

Girls

A pie chart is used to illustrate the numbers of adults, girls and boys in a group of people.
The angles for the adults and girls are 80° and 120° respectively.
The diagram shows part of the pie chart.

(a) Complete the pie chart.

(b) Express the ratio of numbers of

a, b and ¢ are the smallest possible whole numbers.

(¢) There are 6 more girls than adults.

Calculate the number of people in the whole group.

[1]

adults : girls :boys  in the form a: b: ¢, where

Answers: (b)2:3:4 (c) 54

J15/11/Q14

23

Stella walks to a park.

ABSWETF e

For 4 minutes she walks at a rate of 80 steps per minute.
For 1 minute she walks at a rate of 120 steps per minute.

Find the mean number of steps per minute she takes.

[2]

Answer: B8

116/11/Q5

24

The results are summarised in the table.

Henri did a survey of the lengths of the leaves on a plant.

Length (x cm)

I <x<3

I<xs4

4<x<5

5<x<8

Frequency

6

8

10
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(a) When asked to draw a histogram to illustrate the results, Henri drew the following diagram.

i

10

8

Frequency

0 1 2 3 4 5 6 7 8 9
Length (xcm)

Explain why this diagram is incorrect.

______________________________________________________________________________________________________________________________________________________________ []
(b) On the grid below, draw a correct histogram for Henri’s results.
/
0 1 2 3 4 5 6 7 8 9
Length (xcm)
[3]

Answers:(8) Vertical axis should be labelled “frequency density” or heights of bars should be 3,8, 10,2 () 116/11/Q18
Rectangles drawn with the same bases as in (a) with heights 3, 8, 10 and 2 and vertical axis
labelled frequency density with a sLitable scale.

25 The number of goals scored in each of 50 football matches was recorded.

The results are given in the table.
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Number of goals scored 0 1 3 4 5 6
Frequency 16 11 7 6 0 1
For these results, find
(a) the mode, ANSWEE oo n [1]
(b) the median, ANSWEF oo [1]
(c) the mean. ANSWET oo it B e s 2]
Answers: (a) 0 (b) 1 {c) 1.6 J16/11/Q20
26 .
The ages of guests at a family party were recorded.
The results are summarised in the table.
Age(byears) | 5<b<10 | 10<b<20 | 20< b<30 | 30 <b<50
Frequency P 18 14 q
The histogram below shows some of these results.
2.0
1.5
Frequency
density
1.0
0.5
0
0 10 20 30 40 50
Age (b years)
(a) Use the histogram to find the value of
i p ARSWEF P = e sere e e e [1]
i) g ANSWEF § = oeereeee e e e e [1]
(b) Complete the histogram. [1]
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Answers: (a)ii} 5 (i) 16 (b} Histogram completed correctly with column of height 1.4 for20<p < 30 J17/11/Q12

27

'
300 =
/i‘
200 ’
Cumulative f.f
frequency !
100 ¥
ol
.f;
0 10 20 30 40 50 60 70 80 i
Marks

The graph is a cumulative frequency curve showing the marks gained by 300 candidates
in an examination.
(a) Use the curve to estimate

(i) the median mark,

(i) the number of candidates who gained 33 marks or less.

(b) Tt is given that 70 candidates achieved a grade A.
Use the curve to estimate the smallest mark required for a grade A.

Answer (@) (1) ooeveseseeeeeeicetieeeeeeeeeeeeeneens [1]
[12) ISR § ||
Answers: (a)50; (b) 30; (c) 60. No1/Q14
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28

(a) An article in a newspaper reporied
that the number of crimes had been
reduced by half from 1991 to 2001,
The article contained the bar chart
shown here.

Explain why this bar chart might be
considered misleading.

(b)

Frequency
density

Numberof 800 |-
crimes 1991
committed

Time (¢ minutes)

1000 |-
900 -

700 |
600 |
500 |-
400

2001

The histogram alongside shows the
distribution of times taken by a group of
students to travel to school.

11 students took at least 5 but less than
10 minutes.

Complete the table in the answer space.

Answer O [T oo T Number of

(¢ minutes) students

O<t<5

5<t<10 11

10<¢<30

{21

Answers: (a) Since the axis starts at 400, the bars are not proportional to the erimes; (b} 5, 8. N02/1/Q8

29

The table below shows the number of children living in the houses on a road.

Number of Children 2 3 4 5 6
Number of Houses 3 7 4 0
Find

{a) the modal number of children,
(b) the median number of children,

(c) the mean number of children.

Answers: (a) 1; (b) 1.5; (c) 1.75.

700

N02/1/Q15



30
300 [TTTITTT] HERE=S
School A 4=
] 4
£
200 =
/i A -
Cumulative LA School B
frequency a ]
100 " = i
F,( .
- & . P = .
0 20 40 60 80 100
Marks

All the students from two schools, A and B, take the $ame examination paper.
The cumulative frequency curves show the results for the two schools.

(a) Estimate the median mark of the students from school A.

(b) Estimate the percentage of the students from school B who gained more than 80
marks.

(¢) State, with a reason, which school achieved the better results.

Answers: [a)43 to 44; (b) 25%;{e) medians or other proportions compared. N03/Q11

31 The temperatures, at noon, on five days were

—2°%C, -1°C, 1°C, -2°C, 5°C.
(a) Find the median temperature.
(b) Calculate the mean temperature.
(c) The temperature, at noon, on another day was x°C.

The mean temperature for the six days was 1.5°C.
Find the value of x.

Answers: (a)—1: (b) 0: 2: () 8. NO03/Q17
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32 The lengths of 40 nails were measured.

Their lengths, in centimetres, are summarised in the table below.

Length (/ cm) | Frequency

0<l=4 14
4<]=8 18
3<I=16 3

{a) On the axes in the answer space, draw the histogram which represents this
information.

Answer (a) !

Frequency
density

0 2 4 6 8§ 10 12 14 16
Length ({cm) [2]

(b) Calculate an gstimate of the mean length of the nails.
ARSWer (B) e [2]

Answer (b) 5.8. N04/1/Q19
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33

~
400 r
- ™4
I
Fi
300 -
Tl
7
r.lf
Py
Cumulative ri
frequency -HField A
'f’
1
100 i
0 10 20 30 40 50
Height (cm)

The diagram above is the cumulative frequency curve for the heights of 400 plants which
were grown in Field A.

Use the graph to find

(a) the number of plants that grew to a height of more than 30 cm,

(b) the interquartile range. AHSWEF (@) eeeeeeeeeeeieeevceee e seaeasseeeenees [1]
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(c) Another 400 plants were grown in Field B.
The cumulative frequency distribution of the heights of these plants is shown in the
table.

Height (hem) | h= 10 h=15 h=20 h=25 k=30 h=35 h=40 h=350

Cumulative
frequency

On the same axes as for Field A, draw the cumulative frequency curve for the plants

grown in Field B. [2]
(d) By comparing the two curves, state, with a reason, which Field produced the taller
plants.
Answer (d) Field .......... produced the taller plants because .........cciieeircnnres et e
1]
Answers: (a) 220: (b} 13: {d) A with a reason. N05/1/Q19
34 ; o
The temperature at the bottom of a mountain was 8§8°C.
The temperature at the top was —26°C.
Find
(a) the difference between the two temperatures,
ARSWET () oeerieeeeieeeee e °C[1]
(b) the mean of the two temperatures.
(D) e °C[1]
Answer. (a) 34° C; (b)—9° C. N06/1/Q6
35

In an experiment, the heights of some plants were measured.
The table below stunmarises the results.

Height(hem) | 2<h=3 | 3<h=4 |4d<h=5|5<h=8§

Frequency 15 25 20 15

Complete the lustogram which represents this information.

Answer

704



25
20
Frequency
density 15
10
5
0 -
1 2 3 4 5 6 7 8 9
Height (cm)
[2]
Answer: rectangle from 4 to 5, height 20 ; rectangle from 5 to 8, height 5 NO07/1/Q7
36 The number of items bought by 10 customers at a local store 1s shown below.
6 7 5 9 10 7 18 10 7 9
(a) State the mode of this distribution. ARSWET (@) wvivvrerererssirsear e ssrsrre e e [1]
(b) Find the median number of items bought. 02 N [1]
Answers: {a) T, ib) & NO08/1/Q5
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(a) The graph shows the cumulative frequency curve for the playing times of the individual

tracks on Andrew’s MP3 player.

Use the graph to find 1
80 L5
(i} the median,
(1) the interquartile range. 7
Fi
60
/
i
Fi
Cumulative 7
frequency y
i
Answer (@i} .oovveeeeeeieeeens nunutes [1]
7
) . minutes [2] 20
03 4 5 6

Playing time (minutes)

(b) The table stmmmarises the playing times of each of the 100 tracks on Tom's MP3 player.

Playing time (¢ minutes) Frequency
25<t=35 5
35<t=45 30
45=<t=355 50
Answer (B) oo, nunutes [3]
55<t=65 15
Calculate an estimate of the mean playing time of the individual wacks.
Anpswers: {api) 4.55 to 4.65 minutes, (i} 0.9to 1 minutes, (b} 475minutes. NO08/1/Q23
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38 The colours of the cars which passed a house were noted.
The results are shown in the pie chart below.

Other
There were 12 blue cars.
How many cars
(ﬁ) pa_gged t_hc hougep Answer (H:l []_]
(b) were red? Answer (B) oo [ 2]
Answers: {a) &0 by 13 N09/1/Q8

39 The table below shows the number of pets owned by 20 families.

Number of pets 0 1 2 3 4 5 6 7

Number of families 2 5 3 2 4 1 1 2

Find

(a) -the modal number of pets, Answer (@) ..ccoeeeeeveeeerercerereeeeeeeenne [ 1]
() the mean number of pets. Answer (B) .ocoecveeeeerce e[ 2]
Answers: {a) 1 by 29 N09/1/Q11
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The table below shows the distribution of the length, in metres, of cars in a car park.

iy 2=x<25 |25=x<275| 275=x<3 3=x<35 35=x<45
(x metres)
Number
i — 3 5 P 8 4
(a) Use the histogram in the answer space to findp.  Answer (@) P= ..ccovrereeccssmisin.n[1]
(b) Complete the histogram.
4
25
20
15
Frequency
density
10
5
[2]
01 oo
2 2.5 3 35 4 45
Length (x metres)
Answers: (@) 6  (b) rectangle, base 3 to 3.5, height 16; rectangle, base 3.5t0 4.5, height4  N09/1/Q17
4 The temperatures, in °C, at midmght on 12 consecutive days were
-1, 0, -4, 1, 2, 2 -1, 3, 1, 2, 3, 2.
(a) Find the mode of these temperatures. Answer (@) .oceoeecneeneeneeennn. SC [1]
(b) Find the median of these temperatures. Answer (B) coovveeeeeveireeeen . °C [ 1]
Answers: (a) 2 (b) N10/11/Q10
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42 The grouped frequency table below shows the times taken for 70 students to solve a problem.

Time 0<t=3 | 3<t=4 | 4<t=5 | 5<t=6 | 6<t=8
(t mnutes)
Number
of students 24 12 16 10 8
(a) Complete the cumulative frequency table for this information.
Answer (a)
Time
i =3 t=4 t=25 i=06 =38
(t minutes)
Number
of students 4
[1]
(b) In which group of the frequency table does the 40th percentile lic?
Answer (B) oo [1]
(¢) Complete the frequency density table for this information.
Answer (c) [2]
Time
- 0<<¢ =3 3<t =4 4=t =5 5<<t=6 6=t =28
(f minutes)
Frequency 8 12 16
density
Answers: {a) 36, 52,62, 70 (b) 3<t=4 (c) 10,4 N10/11/Q22
43 The temperatures, in °C , at midnight on 10 consecutive days were
4.1, 0, -2, -1, =3, 1, 2. 3, -1.
(a)| Find the difference between the highest and the lowest temperature.
Answer (@) oo °C[1]
(b) How many of these temperatures are within 2.5°C of 1 °C?
Answer (B) v, [1]
Answer. {(a) 7 (b) 6 N10/12/Q4
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The times taken for 200 children to run 100m were recorded.
The cumulative frequency curve summarises the results.

A
200
150
Cumulative
frequency 100
...... '_; - il
i
i
50 !
)= -
14 15 16
Time (seconds)
Use the curve to find
(a) the lower quartile, Answer (@) .o seconds [1]
(b) the number of children who took at least 15.5 seconds.
Answver (D) v 2]
Answer: {a) 14 77(b) 30 N10/12/Q18
45 The table shows the results when a 6-sided die was thrown 50 times.
Score 1 2 3 4 5 6
Frequency 7 7 6 9 11 10
{(a) Write down the modal score. Answer - [1]
(b) Calculate the mean score. Answer - [2]
Answers: (a) 5 (b) 3.8 N11/11/Q14
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46 In a survey, some people were asked which of three songs, labelled A, B and C, they liked best.
The diagram shows part of a pie chart illustrating the results.
The angle of the sector that represents the people who liked C best is 168°.

(a) Complete the pie chart. [1]

45°

(b) Expressing vour answer m its lowest terms, find the fraction of people in the survey

who liked C best.

(¢) Given that 30 people liked A best, caleulate the number of people in the survey.

Answer. (b) 1% (c) 240 N11/12/Q15
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The distribution of the lengths of time taken by an engineer to repair some washing machines 1s given

in the table.

Time (f hours) 1<t=3 3<t=4 4<t=35 5<r=8

Frequency k 5 4 3

The histogram represents some of this information.

T3 [
4_ ......................................................
Frcqllcnc}r 3. ............. . ............. ._ , .............. \ ............. \ ............. \ .............
density
. [Eem— : .............. ............. ............. .............
0 I WY I NS WS S SR S
0 T 1 T -
0 1 2 3 4 5 6 7 3 9
Time (hours)
(a) Find k. Answer k= v [1]
(b) Complete the histogram. [2]
Answer. (a) 4 N11/12/Q16

48 The table shows the numberof goals scored by 40 football teams during one weekend.

Number ofgoals 0 1 2 3 4 5 6
Number of teams 16 a 6 6 4 { 2
Find
{a) the mode, ARSWEF v sceee e cneeen e 1]
(b) the median, Answer e [1]
(c) (the mean. Answer e [2]
Answer. (a) 0 (b) 1 (c) 15 N11/12/Q24

< The mean mass of Ali, Ben and Carl is 40ke.

The mass of Dan is 48kg.

Find the mean mass of the four boys. ANSWEF e KE[2]

Answer. 42 N12/11/Q8
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In an experiment, 4 dice are thrown and the number of Fives 1s recorded.

The experiment is repeated 12 times.
The table shows the results.

Number of Fives 0 1 2 3 4

Frequency 1 2 3 5 1

For this distribution of Fives,
(a) write down the mode, AnsWer  ..oooeieeeebineeceeneenen [1]

(b) find the median. Answer .o | 1]

Answers: {a) 3 (b) 25 N12/11/Q11

51

The lengths of the leaves of a plant were measured.
The results are shown in the table.

Length
(XC'Eﬂti];%let[‘cs) 1<x=3 | 3<xs4 | 4<x=5 | 5<x=7 |7<x= 10
Frequency 8 5 6 12 12
Frequency
density
a omplete the table to show the uency densities.
Complete the table to show th y densiti 2

(b) One leaf is chosen at random.
Find an estimate of the probability that this leaf is more than 6 em long.

B LT S —— ) |

Answers: (a) Allof4, 5,6, 6, 4 (b) % N13/11/Q12
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(a) An ordinary die is thrown 15 times.

These are the mumbers thrown.

4 5 3 2 2 5 6 1 6 3 5 2 5
(i) Find the mode. Answer - [1]
(i) Find the median. Answer .. [1]
(b) 20 -8 x
The mean of these three numbers is —5.
Find x. Answer x= Ll [1]
Answers: (a) (i} 5 (i} 3 (b) 13 N13/11/Q16
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The results are summarised in the cumulative frequency table below.

Each member of a group of 100 people was asked how long they spent at a gym one afternoon.

jLims 1<20 t< 40 r< 60 t<90 +< 120
(t mins)
Cﬁ‘::m‘]a“"e 6 20 46 88 100
quency
(a) How many people spent between 60 and 90 minutes at the gym?
Answer

-1

(b) On the grid below, draw the cumulative frequency curve to represent the informationinthe table.

[ 3

10041+

80

60+

Cumulative

frequency

40

20

y ' 3 ) 80 100 120
Time (¢ minutes) 2]
(€) Use your cumulative frequency curve to estimate
(i) the median time spent at the gym, Answer cevevernanenn. TiNUtES [1]
(ii) the number of people who spent between 50 and 80 minutes at the gym.
Answer -[2]
Answers: (a) 42; (b} Correct plots at 20, 40, 60, 90, 120 and cumulative frequency curve drawn; ()i} 620 N14/11/Q22

64 inclusive, (i} 41 to 46 inclusive.
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54 A group of five numbers has a mean of 3.8 and a median of 3. The numbers 3 and 6 are added to the

group.

(@) Find the mean of the seven numbers. ANSWEF e e [2]
(b) Find the median of the seven numbers ABSWEF e (1
Answers: (a) 4 (b) 3 N15/11/Q12

55 Each member of a group of 50 people was asked how many films they watched in a month.
The results are shown in the table below.

Numbers of films watched | Frequency
0 5
1 12
2 13
3 15
4 4
5 1
() Find the mode. ARSWET et e, [1]
(b) Calculate the mean number of films watched in a month.
ARSWEF e 2]
Answers: (a) 3 (b) 2.08 N15/11/Q13

56 The table shows the masses of different fruits sold at a market stall on one day.

Fruit Apples Pears Oranges Bananas Total
Mass (kg) 30 10 18 32 90

(a) Complete the pie chart to illustrate the data.

716



Apples

Pears

(b) The stallholder buys apples for 60 cents per kilogram.
She sells them all for 72 cents per kilogram.

Calculate her percentage profit.

Answers: (a) Pie chart completed accurately and labelled with Bananas and Oranges (b) 20%  N15/11/Q21

57 The cumulative frequency graph shows information about the reaction times of 60 people.
60‘ =
50
¥
o
40
Cumulative
frequency 30 .
20
10
0 =Sass -
0 0.05 0.1 0.15 0.2 0.25 0.3
Time (seconds)
Use the graph to estimate
(@) the lower quartile, ANSWEF e e [1]

Answers: (a) 0.155 (b) 20 N16/11/Q9
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During one day, the temperature, in °C, was recorded every 2 hours.
The twelve results are given below.

-3 —2 -1 1 2 4 5 4 2 0 —2 -2
For these results, find
(a) the median,
ARSWEr e °C[1]
(b) the mean, Answer ot *C[1]
(c) the difference between the highest and the lowest of these temperatures.
Answers: (a) 05 (b) 2 (c) 8 N16/11/Q13
) ' 3
59 One week the temperatures, in degrees Celsius, at midnight were recorded:
The results are given below.
-1 =3 2 5 y - 1 —2
Use these results to find
(a) the mode, ARSWEF e e e 1]
(b) the median, ARSWEF s e e 1]
(c) the mean. ARSWEF e [1]
Answers: {a) -2 (b) —1, (eh.0 N17/11/Q10
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60 In a survey, some people were asked which of three types of tea, labelled X, Y and Z, they preferred.
The diagram shows part of a pie chart that illustrates the results.
The angle of the sector that represents the people who preferred Y is 168°.

(a) Complete the pie chart.

120°

[1
(b) Find the fraction of people who preferred Y.
Express your answer in its simplest form. ARSWEE e [1]
{c) Given that 80 people preferred X, calculate the number of people in the survey.
AUSWEF oo [1]
N17/11/Q13

Answers: (a) Caorrect ling (b) % (c) 240
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The lengths of 90 leaves of a plant were measured.

The results are given in the table.

The diagram shows part of the cumulative frequency curve.

Length (¢cm)

0<r€l |1 <2

2<r<3

I<rs4|4<t<5

5<ts6

Frequency 7 17

29

24

10

3

100

80

=]
)

3

Cumulative frequency

3

4

Length (tcm)

(a) Complete the cumulative frequency curve.

(b) Use the curve to estimate

(i) the median,

Answer

{(ii) the pumber of leaves with a length less than 3.5cm.

Answer

Answers.(a) Curve from (4,77) to (6, 80) via {5, 87) (bMi) 2.8 {c) 67 or 638
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Statistics Paper 2

Answer the whole of this question on a sheet of graph paper.

The masses of 80 parcels sent out by a garden centre are given in the table below.

Mass (m kilograms) 0<m=2 Z2<m=4 1<m=6 6<<m=10 | 10 <m =15

Frequency 12 18 20 20 10

(a) Using a scale of 1 cm to represent 1kg, draw a horizontal axis for 0 < m = 15.

Choose a suitable scale for the vertical axis and draw a histogram to represent this data. [3]
(b) Estimate the number of parcels which had a mass greater than 9kg. [1]
() Calculate an estimate of the mean mass. [3]

(d) One parcel was chosen at random and not replaced.
A second parcel was chosen at random from the remainder.
Giving each answer as a fraction in its lowest terms, find the probability that

(i) both parcels were chosen from the 6 < = 10 group, [1]

(ii) one parcel was chosen from the 6 <"m = 10 group and the other parcel was not chosen from

the 6 <“m = 10 group. [2]
J02/2/Q6

5 (a) One hundred and sixty students took an examination.
The table shows the marks needed for each grade.
The cumulative frequency curve shows the distribution of their marks.

I
160
140 i
120
C lati /
umulative 100 v
frequency 7
80
7
Grade A 70 < mark 60
Grade B 55 <mark €70
40
Grade C 40 < mark € 55 o
Grade D 20 <mark €40 20 &
Grade U mark €20 NP -
0 10 20 30 40 50 60 70 80 90 100

Marks
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(i) Use the graph to estimate

(a) the median,

(b) the interquartile range,

(¢) the number of students who were awarded a Grade C.

(ii) A pie chart was drawn to illustrate the grades awarded to the students.

(1]
[2]
(2]

Calculate the angle of the sector which represented the number of students who were

awarded a Grade C. [2]
. o J03/2/Q5
Answers: (a)(i}(a) 60, (b) 22, (¢} 32, (i) 72°
10 Answer the whole of this question on a sheet of graph paper.
The ages of a sample of 40 students were recorded.
The results are given in the table below.
Age(xyears) || 8<x=10 | 10<x=11| 11 <x=12 | 2<x=4 | Md<x=16|16<x=19
Frequency 7 8 6 10 3 6
(a) Using a scale of 1 cm to represent 1 year, draw a horizontal axis for ages from 8 to 19 years.
Using a scale of 1 cm to represent 1 unit, draw a vertical axis for frequency densities
from 0 to 8 units.
On your axes, draw a histogram to illustrate the distribution of ages. [3]
{(b) In which interval does the median lie? 1]
(¢) Calculate an estimate of the mean age of the students. [3]
(d) Calculate an estimate of the number of students who were under 13 years old. [1]
(e) One student is«chosen at random from this sample of 40 students.
Write down the probability that this student is
(i} under &, [1]
(ii) over 16. [1]
(f) = A secondstudent is now chosen at random from the remaining 39 students.
Calculate the probability that one student is over 16 and the other is not over 16.
Give your answer as a fraction in its lowest terms. 2]
Joa/2/Q10

Answers:{a) Widths 2, 1, 1, 2, 2, 3, Heights 3%, 8, 6, 5, 1%, 2: (b) 11 < x = 12: {¢) 12.4; (d) 26:

(00,6 1) 5.
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4

(a) Sweet packets contain sweets of different colours.
The number of yellow sweets in each of 25 packets was recorded.
The table below shows the results.

Number of yellow sweets 0 1 2 3 4 5

Frequency 3 5 5 4 2 1

For this distribution,

(i) write down the mode, [1]

(ii) write down the median, [1]1

(iii) calculate the mean. [2]
Answers: (a)(i) 0, (i) 1, (iii) 1.6; J05/2/Q5

(a) The lengths of 120 leaves were measured.
The cumulative frequency graph shows the distribution of their lengths.

|
120 frofiqmmmmmtee et =
80 :
Cumulative
frequency 60
7
40
]
i
20
0 - -
31 32 33
Length (cm)
Use this graph to estimate
(i) the median, [1]
(if)  the interquartile range, [2]
(iii) the number of leaves whose length is more than 31.5cm. [1]

(b) Each member of a group of 16 children solved a puzzle.
The times they took are summarised in the table below.
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Time (f minutes) 5<t=10 0<t=12 | 12<tr=14 | 14<t=16 l6<t =120

Frequency 2 4 6 3 1
(i) 'Write down an estimate of the number of children who took less than 13 minutes. [1]
(ii) Calculate an estimate of the mean time taken to solve the puzzle. [3]

(iii) Two children are chosen at random.

Calculate, as a fraction in its simplest form, the probability that one of these children took
more than 10 minutes and the other took 10 minutes or less. [2]

(iv) A histogram is drawn to illustrate this information.
The height of the rectangle representing the number of children-in the interval 10 < ¢ =< 12

is 8cm.
Calculate the height of the rectangle representing the number of children in the interval
S5<tr=10. 2]

Answers: (a)i) 31.8 cm, (i} 0.45, (i} 109, (LMD 9,41y 12.5 min, (i} 3—1 iy 1.6 cm. 106/2/Q10

(a) In asurvey, some students were asked which of
three pictures, labelled X, ¥ and Z, they preferred.

The results are represented in the pie chart.

e

(i) Calculate the percentage of students who preferred X. [1]
(ii) Find, inits simplest form, the ratio of the number of students who preferred X to those who
preferred ¥.
Give your answer in the form m : n, where m and n are integers. [1]

(iii) Given that 44 students preferred ¥, calculate the number of students who took part m the survey.
[2]

Answer. {a)(i) B0, (i) 9: 4 (iii) 165; J07/2/Q4

Emma noted the number of letters in each of the 25 words in an examination question.
The results are given in the table below.

Number of letters 2 3 4 5 6 7 8
Frequency 2 4] 3 3 4 0 3
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(a) For this distribution,

(i} write down the mode,
(ii) find the median,

(iii) calculate the mean.

(b) Emma chose one word, at random, from the 25 words.

Find the probability that this word had

(i) 5 or6letters,

(ii) fewer than 9 letters.

(c)

Pater chose one word, at random, from the 25 words.
He 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 letters,

(ii) one word had 2 letters and the other had 4 letters.

(1]
[1]
[2]

(1]
(1]

(1]
[2]

. - ! .8 W 1 1
Answer: (a)i) 3, (i) 4, (i) 4.6; :b}{ﬂE, (i 1; (c) 50" 30

J07/2/Q5

Paul and Sam are two athletes who have training sessions together.

On 80 sessions during 2007 they ran the same route, and their times were recorded.

(a) The cumulative frequency curve shows the distribution of Paul’s times.

30

1
]
60

7
Cumulative

frequency

Fi
40

20

60 61 62 63 64 65

Time (minutes)
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Use the curve to estimate

(i) the median,

(ii) the interquartile range,

(iii) how often Paul toock more than 64 minutes.

(1]
[2]
(1]

(b) Sam’s times had a lower quartile of 62.5 minutes, a median of 63 minutes and an vpper quartile of

64 minmutes.

State which athlete was the more consistent runner, giving a reason for your answer. [1]
Answers: (aMi) 64.2, (i) 09, (i} 50, (b} Paul, smaller IQR. Jog/2/a6
Answer THE WHOLE of this question on a sheet of graph paper.
The waiting times of 50 people at a supermarket checkout were recorded.
The results are summarised in the table below.
, Time 1<t=3 | 3<r=4 | 4<r=5 | 5<f=7 | T<t=9 | 9<t=12
(t minutes)
Number 4 10 8 14 8 6
of people

(a) Using a scale of 1cm to represent 1 minute, draw a horizontal axis for waiting times
between 0 and 12 minutes.
Using a scale of 1cm to represent 1 unit, draw a vertical axis for frequency densities

from 0 to 10 units.

On your axes, draw a histogram to illustrate the distribution of waiting times.

(b) Inwhich class does theupper quartile lie?

(¢) Calculate an estimate of the mean waiting time.

(d) One person is chosen, at random, from the 50 people.

Write down the probability that this person waited

(i) less than 1 minute,

(if) more than 5 minutes.

(e)/ A second person is now chosen, at random, from the remaining 49 people.

[3]
[1]
[3]

[1]
[1]

Expressing each answer as a fraction in its lowest terms, calculate the probability that

(i) both people waited more than 5 minutes,

(ii) one person waited more than 5 minutes and the other waited 5 minutes or less.
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Answers. (a) Heights 2,10, 8,7, 4, 2;

o) =

175°

88
(ii) 175"

(b) T<t=@:

(c) 5.8

(dMiy O, {ii)

14

25’

J09/2/Q10

10

Answer the WHOLE of this question on a sheet of graph paper.

The table below shows the amount of time spent playing sport each week by 80 students.

Time (¢ hours)

0<<t=2

2<t=4

4<t=06

6<t=28§

8<r=10

Frequency

20

31

22

5

2

(a)
(b)

Copy and complete the cumulative frequency table below.

Calculate an estimate of the mean time spent playing sport each week by the students.

Time (¢ hours)

Cumulative
frequency

20

51

(©

5 students, draw a smooth cumulative frequency eurve for this data.

()

Use your graph to estimate

(i) the median,

(ii) the interquartile range:

Using a horizontal scale of 1 cm to represent 1 hour and a vertical scale of 1cm to represent

[3]

Answers. (a) 345

(b}

T3 and 78

(i) 3.3

(i} 25

J10/21/Q7

11

Answer the WHOLE of this question on a sheet of graph paper.

(a) The time taken by 140 children to run 200 metres was recorded.
The results are summarised in the table below.

Time (£ seconds)

22=1<24

24 =¢<126

26=¢<31

31=1<36

36 =1<46

Frequency

12

18

42

28

40

(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 em to represent 1 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]

(ii) Estimate the number of children who took less than 25 seconds to run 200 metres.

(iii) One child was chosen at random.
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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. [1]
(iv) Out of the 30 children who took less than 26 seconds, two were chosen at random.
Calculate the probability that they both took less than 24 seconds. [2]
(b) Some boys were put into five groups, 4, B, C, D and E, based on the times they took to run

100 metres.
The pie chart shows the proportion of boys in each group.

Group 4 contains 1 of the boys. H
Group B contains 35% of the boys.

Group C is represented by a sector with an angle of 42°.
Group D contains 9 boys.

(i) Find the fraction of boys in group C.
Give your answer in its lowest terms. [1]

(ii) Given that the number of boys in group B is 21, find the total number of boys who ran

the 100 metres. [2]
(iii) Calculate the number of boys in group E. 2]
ii iy 2 i) 22 - N i J10/22/Q11
Answers: (a)i) 20021, (S (W == OV oo, (@60, (i) 8. /22/

12 0

The masses of 120 potatoes were recorded.
The table below shows the distribution of their masses.

Mass (m grams)| 0=m << 100 (100 = m << 150(150 = m <Z 200|200 = m < 250|250 = m < 350

Frequency 14 28 37 21 20

(a) (1) Using a scale of 2em to represent 50 grams, label the horizontal axis for masses from
0 to 350 grams.
Using a scale of 1 om to represent 0.1 unit, label the vertical axis for frequency densities
from 0 to 0.8 units.

Draw a histogram to represent the information in the table.
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[3]

(i) Estimate the number of potatoes with a mass greater than 270 grams.

(iii) In which interval is the upper quartile of the distribution?
U SRR | |

(iv) Find the probability that a potato chosen at random has a mass less than 150 grams.
Give your answer as a fraction in its simplest form.

ARSWer e ceeesieeeeen 1]

The masses of some oranges were recorded.
The table below shows the distribution of their masses.

Mass (n orams) 100 =n << 150 150 = n << 200 200 =n << 250

Frequency 14 P 26

() The estimated mean mass of an orange is 183 grams.

Find the value of p. ARSWET ' il b i st i [3]

{c) A1} An orange is chosen at random.

Find the probability that it has a mass less than 250 grams.

ARSWEF i veeeeecvseeineenn 1]
(ii} A potato and an orange are chosen at random.

Caleulate the probability that they both have a mass less than 150 grams.

Answer | coiciicasieiicesciasass [2]
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Answers: (a){ii) 14 to 16 (i} 200 = m <250 {iv} 2_7’;] (b} 35 {c)i) 1 (ii) % J11/21/Q9

13

The pie chart, not drawn accurately, represents the weekly income of the five employees in a
small British company in 2009.

@

Andrew’s weekly income is represented by a sector with an angle of 72°.
Brian’s weekly income is represented by a sector with an angle of 60°.

(a) Andrew’s weekly income was £270.

Find the total weekly income of the five employees.  Answer £ ..o,

l:b:l Calculate Brian's “‘eekl}r income. Answer £ .,

(e} Carol’s weekly income was £405:

Calculate the angle of the sector representing Carol’s weekly income.

(d) David’s weekly income was twice as much as Ed’s weekly income.

Calculate David’s weekly income. Answer £ .o

(e) Andrew paid 20% of his weekly income of £270 as tax.
He alsopaid 6% of his weekly income of £270 towards his pension.

How much of his weekly income did he have left after paying tax and pension?

Answer £ .o e

(f) Carol'paid 20% of her weekly income of £405 as tax.
She also paid x% of her weekly income towards her pension.

She then had £287.55 of her weekly income left.

Find x. ANSWeEr

(1]
(1]

[1]

[2]

[2]

[3]

(g) Andrew’s weelly income of £270 in 2009 was 8% more than his weelly income in 2008.

Find his Weekl}r income 1 2008. Answer £ o
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Answers: (a)

1350 (b) 225 (c) 108° (d) 200 (e) 199.80 (f) 9 (g} 250 J11/22/Q6

12

The time taken by each of 320 students taking a Physics test was recorded.

The following table shows a distribution of their times.

TJ._me B0 <m=T0{T0<m=80|80<m=90|9 <m=100|100 <m=110|110 < m = 120
(m minutes)
Frequency 24 92 104 68 24 3
(a) Complete the cumulative frequency table below:.
Time (m minutes) m=60 | m=T70 | m=80 | m=90 | m=100 | m=110 | m = 120
Cumulative frequency 24 116

[1]

() For this part of the question use the graph paper opposite.

(i)

(i)

Using a seale of 2em to represent 10 minntes, draw ahorizontal m-axis

for 60 = m = 120,

Using a seale of 1 cn 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 illustrate the information.

[3]
Use your graph to estimate
(a) the median, Answer vererene minutes [1]
(1) the interquartile range, Answer weeveenns. HNUtES [2]

(c) the percentage of students who tool at least 95 minutes to complete the test.

Answer

I21
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(i)

The following graph shows a distribution of their times.

A

A group of 300 students of similar ability took an equivalent test the previous year.

300

250

200

Cumulative

150

frequency

100

0 =&
60

70

80

90

Time (minutes)

(a) Find the 20th percentile.

Answer

100

110

-

120

.nunutes [1]

(b)< Find the percentage of students who toolk at least 95 minutes to complete the test.

Answer - [1]
(c)  Hence make a comparison between the two tests. [1]
Answers: (a) 220,288, 312,320 (bMiiMa) 83to85 (b) 135to165 (c) 15t019% J11/22/Q12
(b)iiiny (a) 76 (b) 25%
15 9 | A group of 80 music students recorded the time each spent practising last week.
The results are summarised in this table.
Time
. 0<m=2020<m=40/40 <m = 60|60 <m = 80|80 <m = 100|100 < m = 120
(m minutes)
Frequency 6 15 29 18 9 3
(a) Calculate an estimate of the mean. Answer .. minutes [3]

(b) Complete the cumulative frequency table below.
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Time (1 muinutes) m=0 | m=20 | m=40 | m=60 | m=80 |m=100|m=<120

Cumulative frequency 0 6 21 80

[1]
(¢) For this part of the question use the graph paper opposite.

Using a scale of | em to represent 10 minutes, draw a horizontal m-axis for 0 = m = 120.

Using a scale of 2 cm to represent 10 students, draw a vertical axis for cumulative frequency
from 0 to 80.
Using your axes draw a smooth cumulative frequency curve to illustrate the information.

[3]
(d) Use your graph to estimate
(i} the median, Answer ..ol minutes [1]

(i) the interquartile range, Answer® i.ooevesinnen.. minutes [2]

(iii) the probability that a student, chosen at random, practised for more than 75 minutes.

Answers. (@) 545 (by 50,68, 77 (d){iy 50 to 55 (iiy - 31 (ifi) % J12/21/Q9

16 (b) The frequency diagram shows the distribution of the number of letters received by a family
each day over a 31 day period.

MNumber 54| E .......... ..........
of days 5 : :

=)
Y

0 1 2 3 4 5 6
Number of letters
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For this distribution, find

(i) the mode, ANSWEE  oevrecreriresresressse e srsssessennes. 1]
(ii) the median. ANSWEE o [L]
(b} @22 (b)i) 1 (i) 2 J13/21/Q4b

17 (1) The pie chart represents the distribution of the birth places of a group of 60 students.

South Africa

(i) Find the number of students in the group who were born in Australia.

(ii) Calculate the percentage of students in the group who were born in South Africa.
ARSWEF e Y0 [1]

(iii) Four more students join the group.
Of these, two students were born in Pakistan, one in Singapore and one in China.
A new pie chart is to be drawn using the information about the whele group of students.

For the new pie chart, caleulate the angle of the sector that represents the students born
mn Pakistan.
Give your answer correct to the nearest degree.

ANSWEF e [ 2]

(b)) 9 (i) 35% (i) 96° J13/21/Q12b
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A group of 80 students enters a science guiz.
The table shows the distribution of their scores.

Score () 0<s=10 |10 <5220 | 20530 |30 <540 (40 <"r£50| 50 <s=60
Frequency 4 12 16 23 20 5
{a) Calenlate an estimate of the mean score. Answer - 3]
{by (i} Complete the cumulative frequency table for their scores.
Score (5) =10 520 5530 5540 £ 50 560
Cummlative 1 20

{ii} Oun the grid below,
draw a horizental s-axis for 0 < 5 < 60 vsing a scale of 2 cm to represent 10 points
and a vertical axis from 0 to 80 using a scale of 2 em tovepresent 20 students.

Diaw a smocth comulative frequency curve to represent this information.

(1]
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(iify Use vour graph to estimate
(a) the median score, Answar e [1]
(b} the interquartile range of the scores. ARswer e [2]

{c) Students who scored more than 40 points can enter the next ronnd of the quiz.
Two of these students are selected at random

Worlk: out the probability that both students scored more than 50 points.
Answer i [2]

Answers: {a} 32.250r 3275 (b)i) 4,16, 32, 55,75, 80 (iii}(a) 33t0 35 (b) 181020 (c} 1/300r0.0333  J14/21/Q8

19 One day a farmer collected 300 eggs from his chickens.
The table below shows the distribution of the masses of the eggs.

WIREE A2<m 46 | 46<m<48 | AB<m <50 | S0<m<54 | 54<m <58 | 5B<m < 66
(m grams)
Frequency 60 40 48 72 56 24
(a) (i) Aneggischosen at random.
Calculate the probability that the mass of this egg is not greater than 48 grams.
ANSWEF e sensssneeeneen [1]

(i) An egg is chosen at random from the 300 eggs.
Another egg is chosenat random from those that remain.

Calculate the probability that the mass of one egg is at most 46 grams, and the mass of the
other is more than 58 grams.

(b) Calculate an estimate of the mean mass of an egg. Answer R—- 4 |
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() (i) Complete the cumulative frequency table.

Mass | <42 | m<46 | m<48 | m<50 | m<54 | m<58 | m<66
(m grams)
et o 60 300
Frequency
(1]
(ii) On the grid, draw a smooth cumulative frequency curve to illustrate this information.
A
300
250
200
Cumulative
frequency
150
100
50
0 -
40 45 50 55 60 65 70
Mass (1 grams)
2]
(d) (i) Use your graph to find the median mass of the eggs.
Answer ——a N
(ii) Use your graph to find the interquartile range.
Answer e [ 2]
Answers: (a)(i) 1/3 (1) 48/1495 (b) 50.8 {c}i) 100 148 220 276 (d)(i) 50 to 50.5 (i) 7.25 to £.00 J15/21/Q10
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20

Answer the whole of this question on a sheet of graph paper.

The length of time taken by 80 drivers to complete a journey is given in the table below.

Time 60<i=80 | B0<f=90 | 90<r=95 |95<r=100 [100<s=<110|110<¢=130
(f minutes)

Number 4 10 14 20 24 8

of drivers

(a)

130 minutes.
Choose a suitable scale for the vertical axis and draw a histogram to represent the information in the

table.

(b)
(c)

(d)

One driver is chosen at random.

In which interval does the median of the distribution lie?

Calculate an estimate of the mean time taken to complete the journey.

Using a scale of 2 cm to represent 10 minutes, draw a horizontal axis for times between'60 minutes and

[3]
(1]
[3]

Expressing your answer as a fraction in its<lowest terms, calculate the probability that she took

90 minutes or less for the journey. [1]
(e) Two drivers are chosen at random.
Expressing each answer as a fraction in its lowest terms, calculate the probability that
(iy both took more than 110 minutes for the journey, [2]
(ii} one took 80 minutes or less for the journey and the other took more than 110 minutes. [2]
Answers. (b} 95 to 100; (c) 98.2, {d} ; (e} ﬁ (it} E N01/2/Q8

21

(b) Answer the whole of this part of the question on a sheet of graph paper.

At a school, 300 pupils took an English test,
The table below is the cumulative frequency table for their scores.

Seore () <10 <20 <30 | <40 <50 <60
Cumulative
frequency 15 33 a7 142 257 300

(i} Using a scale of 2 cm to represent 10 marks, draw a horizontal s-axis for 0 < 5 < 60,
Using a scale of 2 cm to represent 50 pupils, draw a vertical axis for values from 0 to 300,
On your axes, draw a smooth cumulative frequency curve to illustrate this information. [2]

(i} Use your graph to find the lower quartile score,

(itf) Find the interquartile range of the scores.

{iv) Given that 70% of the pupils passed the test, use your graph to find the pass mark,

(1]
[1]
[2]
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22 Answer the whole of this question on a sheet of graph paper.

The speeds of 50 cars being driven along a stretch of road were recorded.
The table below shows the distribution of the speeds of the cars.

?fifndjh) 2<v<d) | 40<v<50 | 50<v<55 | 55<v<60 | 60<v<T0 |70 <v<110
Frequency 4 14 10 8 10 4

(a) Using a scale of 1 cm to represent 10 km/h, draw a horizontal axis for speeds up to 110 km/h.
Using a scale of 4cm to represent 1 unit, draw a vertical axis for frequency densities
from 0 to 2 units.

On your axes, draw a histogram to represent the information in the table. [3]
(b) Write down the modal class of the distribution. [1]
(c) In which interval is the upper quartile of the distribution? [1]

(d) Find the probability that one car, selected at random, had a speed of
(i) less than 20 km/h, [1]
(ii) more than 60 km/h. [1]

(e) There is a speed limit of 60 km/h on this stretch of road.
Two cars were selected at random.

Calculate the probability that one car was breaking the speed limit and the other was not

breaking the limit. [2]
7 79 N03/2/Q4
Answers: [b)80<v B55; (e} B0=<w.  70;{d)(i} O, (i} —; (e} —.
25 175
23 Answer the whole of this question on a sheet of graph paper.

The table below shows the marks obtained in tests of English and Mathematies by 140 students.

Number of candidates
Mark (x) - -
English Mathematics
O0<x=20 4 10
20<x=40 26 20
40 <x = 60 50 30
60 <x= 80 56 55
80<x= 100 4 25

{a) Copy and complete the cumulative frequency table below.
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Number of candidates

English

Mathematics

x= 60
x= 80
x =100

0
4

140

0

[2]

{b) Using a scale of 2 cm to represent 20 marks, draw a horizontal x-axis for 0 =< x = 100.
Using a scale of 2 em to represent 20 pupils, draw a vertical axis for values from 0 to 140:
On your axes, draw and label both smooth cumulative frequency curves to illustrate this

information.

{¢) Use your curves to find

(i) the upper quartile mark for English,

(ii) the interquartile range for English,

(iii) the median mark for English and the median mark for Mathematics.

{d) State, with a reason, which you think is the easier test.

{e) One student 1s chosen at random.
It may be assumed that the marks gained in the two subjects are independent.

[3]

(1]
(1]
[1]

[1]

Expressing each answer as a fraction in its lowest terms, calculate the probability that the

student gains

(i) more than 60 marks on both papers,

(ii) more than 80 marks on one paper, but not on the other.

[1]
[2]

Answers: (a) English 30,80, 136; Mathematies 10, 30, 60, 115, 140; {€){i) 64 to 68, (ii} 20 to 26, (iii) 56 to 58

193

12
d 63 to 65: — (i} —.
an o B5; (e){i) 49,{"} %0

N04/2/Q11

24

Answer the whole of this question on a sheet of graph paper.

The table shows the number of cars owned by each of 25 families.

L I T o R = R A

o = O

L= T =\ T S

b = b

Ll o T e T ' ]

{a) Draw a bar chart to represent the information in the table.
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(b) Find

(i) the median number of cars, [1]
(ii) the modal number of cars, [1]
(iiif) the mean number of cars. [1]

{c) A family is chosen at random.

Find the probability that it owns 3 cars. [1]

(d) Two families are chosen at random.

Find the probability that one family owns 2 cars and the other owns 4 cars. [2]

{e) A car is chosen at random.

Find the probability that it belongs to a family which owns 2 cars. [2]

Answers: (a)}4,7,6,5,2,0 and 1: (b){i) 2, (i) 1, (iii) 1.92: (c) 1/5: {d) 1/25: {e) 1/4. = N05/2/Q4

25

11 Answer the whole of this question on a sheet of graph paper

The diagram shows the histogram which represents the heights of the pupils in a small school.

Frequency
density 3

2

130 140 150 160 170 180 190
Height (/r cm)

{a) (1) On your graph paper. copy and complete this frequency table that represents the

distribution.

10<h=140|140 <h=150(150 < h = 155(155<h=160|160 < h =< 170|170 < h = 180|180 < h = 19

10

(2]
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(ii) Hence copy and complete this cumulative frequency table that represents the distribution.

Height (h cm) =130 | =140 | =150 | =155 | =160 | =170 | <180 | =190

Cumulative frequency 0 10

(1]

{(b) Using a scale of 2em to represent 10 cm, draw a horizontal k-axis for 130 < k=< 190.
Using a scale of 1em to represent 10 pupils. draw a vertical axis.

On your axes, draw a smooth cumulative frequency curve to illustrate the information. [3]

(¢) Use your graph to find

(1) the median height of the pupils, 1]

(i1) the lower quartile height. 1]

(1) the interquartile range. 1]

Answer. {(aliy 30 20 30 35 20 5 (i) 40 60 90 125 145 150 N06/2/Q11

(c)iy 157 to 158 (i)} 149f0 1496 (i) 16.0to17.0 (d), 2/5 (e} 10/449
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10

Potatoes are sold in sacks.
One sack, picked at random, contained 260 potatoes.
The masses, in grams, of the potatoes in this sack are summarised in the table below.

Answer the whole of this question on a sheet of graph paper.

Mass

(i grams)

50 <m =100

100 <in =< 150

150 < m = 200

200 <m = 250

250 <m = 300

300 <m = 350

Frequency 4 56 84 76 36 4
(a) (i) Calculate an estimate of the total mass of the potatoes in this sack. [2]
(i) Calculate an estimate of the mean mass, in grams, of a potato. [1]
(b) (i) Copy and complete the cumulative frequency table given below.
Mass -
m=50 |m=100 | m=150 | m=200 | m <250 | m =300 | m = 350
(711 grams}
Cumulative 4 60 260
frequency
[1]

(i) Using a scale of 2cm to represent 50 grams, draw a harizontal axis for masses

between 0 and 350 grams.

Using a scale of 2 cm to represent 50‘potatoes, draw a vertical axis for values from 0 to 300.

On your axes, draw a smooth cumulative frequency curve to illustrate this information.  [3]
(iii) Use your curve to find
(a) the median, [1]
(b) the interquartile range. [2]
(e} The organisers of a barbecue expect to sell 500 balked potatoes.
Each potato should have a mass greater than 200 g.
Estimate the number of sacks of potatoes they will need. [2]
Answers: (a)(i) 50300 g, (i) 193, (D)(1) 1244 220 256, (i) All seven points plotted and joined with a N07/2/Q10

smooth cunve,

(ii){a) 190010 197.5 g,

(b) 72510 82.5 g,
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4

The heights of 120 children were measured.
The results are summarised in the table below.

Answer the whole of this question on a sheet of graph paper.

Height (i cm)

135<h=140

140 </r =145

145 <h =150

150 <= 155

155< =160

160 </t =180

Frequency

15

20

25

30

20

10

(a) Using a scale of 1cm to represent 5cm, draw a horizontal axis for heights from 135em to 180en:
Using a scale of 2cm to represent 1 unit, draw a vertical axis for frequency densities from 0 to 6 units.

On your axes, draw a histogram to represent the information in the table.

(b)
(c)

(d)

[3]

Estimate how many children have heights greater than 170 cm.

One child was chosen at random.

Find the probability that the height of this child was less than or equal to 140 cm.
Give your answer as a fraction in its lowest terms.

Two children were chosen at random.

Find the probability that they both had heights in the range 150 </ = 155.

[1]

Answers: (a) Histogram, cormect column widths, frequency densifies 3,4,5,6,4,0.5,

(d)

870

or equivalent.
14280

(b} 5,

(c)

1, Nog/2/qa

28 10

Answer the whole of this questionon a sheet of graph papern.

80 electric light bulbs of brand A were tested to find how long each bulb lasted.

The results are summarised in the table below.

(Tfuhn:m‘s) =30 S0et=100 | 100 <<= 150 | 150 << #=-200 | 200 < = 250| 250 < ¢ ==300 | 300 < =350 | 350 << f==400
i‘]f“;ﬁ?:: 1 2 6 34 26 8 2 1

(a) Copy and complete the following cumulative frequency table.
(Tth;:m*s) =50 t= 100 r= 150 t= 200 t=250 =300 t= 350 =400
E}“&ﬁg 1 3 80

[1]

(b) Using a horizontal scale of 2em to represent 50 hours and a vertical scale of 2cm to represent
10 bulbs, draw a smooth cumulative frequency curve for these brand A bulbs.

{¢) Use your graph to estimate

744

[3]



(i) the median,
(ii) the 10th percentile.

[1]
[1]

{d) 80 brand B bulbs were also tested and a report on the test gave the following information.

3 bulbs lasted 50 hours or less.

No bulbs lasted 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: [3]

(€) Use your graphs to estimate the number of bulbs that lasted 260 hours or less

(i) forbrand A,
(ii) for brand B.

(f) Which brand of bulb is more likely to last longer than 250 hours?

Justify your answer.

[1]
[1]

[1]

Answers: {(a) 943 69 7f 79 (b) Al 8 poinis plotted and joined with a smooth curve . (c}i) 192 fo
198 hours (i) 142 to 148 hours (d) the points {B0,3), (200,20), (250,40}, (275,60} and
(350,80) plotted (e)i) 71or72 bulbs (i) 47,48 or 49 bulbs (f) B with evidence of reading

both graphs at 250 hours

N09/2/Q10

29  (a) The results of a survey of the number of televisions in 40 households are given in the table below.

Number of televisions 1 2 3 4
Number of households 8 17 12 3
(i) Calculate the mean number of televisions per houschold. 2]
(ii) The survey was extended to include 5 more houscholds.
It was found that none of these had a television.
For the 45 households, calculate the mean number of televisions per household. [1]
() 120 childrenwere asked which colour they liked best.
59 said red, 21 said blue and the rest said yellow.
(i) Using a radius of 4cm, draw an accurate pie chart to show these results. [3]
(if) Out of the children who liked blue best, % were wearing blue socks.
How many of the children who liked blue best were not wearing blue socks? [1]
N10/21/Q6

Answers: {a){i) 2.25 (i) 2 (b){ii) &
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30 5 The table shows the distribution of the masses of 90 apples.
Mass
60 <<m=80 |80 <m=90(0<Lm=95|95<m=100|100<<m=110| 110 <m = 130
(m grams)
Frequency 10 16 20 21 22 1
(a) Inwhich interval does the median lie? [1]
(b) Calculate an estimate of the mean.
31
() A histogram is drawn to represent this information.
(i) Calculate the frequency density of the interval 90 << m =< 95. [1]

(ii) The rectangle representing the apples with masses in the interval 80'<<m = 90 has width
2em and height 4em.

Find the width and height of the rectangle representing the apples with masses in
the interval 90 < m = 95,

(2]

Answears. (a) 90 = m=195,

(b)

032qg

746
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(i)

1cm and 10 em

N10/22/Q5
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11/21/Q

10 The distribution of the masses of 140 eggs is given in the table below-.

Mass |3z m<d0|40<m=45|45<m=350|50 <m<55|55<m=60|60<m=70
{m grams)
Number of 15 20 30 35 28 12
eggs

{a) Using a scale of 1 cm to represent 5 grams, draw a horizontal axis for 30 = m =< 70.

Using a scale of 1 cm to 1 unit, draw a vertical axis to represent frequency density.

Draw a histogram to represent the information in the table.

(b) (i) Complete the cumulative frequency table below:.

[3]

(mhg::fns) m<35 | m<40 | m<45 | m<50 | m=<55 | m=<60 | m<70
Cumulative 0 15 0
frequency

(1]

(ii) On the grid on the next page, draw a smooth cumulative frequency curve to represent
this information.
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140

120

100

80

Cumulative

frequency

60

40

20

30 40 50 60

Mass (mn grams)

(e) Use your graph to find

(i)  the median mass of the egps, Answer  ........

(ii) the interquartile range. Answer

(d) The 12 eggs with the greatest mass are classed as extra large.
The 30 eggs with the least mass are classed as small.

70
[3]

Use your graph to find an estimate of the smallest difference in mass between an extra large

ego and a small ego.

Answer ...

Answers: (b)(i} 35,85, 100, 128 {c)}(i) 50.5 (i1} 10.5 (d) 165

748
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32 11 (a) A sports clubhas 120 members.
The cumulative frequency table for their ages is shown below.

(I‘:egfm) x=5 x=15 x=125 x=35 | x=45 | x=55 | x=65
%L.emqu“ lgge 0 12 30 60 96 114 120

(i) On the grid on the next page
draw a horizontal x-axis for 0 = x = 70, using a scale of 2 cin to represent 10 years
and a vertical axis from 0 to 120, using a scale of 2 em to represent 20 meimbers.

On your axes draw a smooth cumulative frequency curve to illustrate the information

in the table. [3]
(ii) Find the upper quartile age. Answer .| oo years [1]
(iif} Find the interquartile range of the ages. Answer e years [1]

(iv) Members who are not more than 15, and members who are over 50, pay reduced fees.
Use your graph to find an estimate of the munber of members who pay reduced fees.

Answer e [1]
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Answers: (a)(ii) 43 (i} 18 (iv) 26 (D)(i) %and % for the first disc, 1?—1% and %for the second dise  N11/22/Q11

- 1 0 ... 1
(iiMa) n (b) i (i) -
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33 6 The journey times of 80 drivers are summarised in the table.

T@e 60<r=80 | 80<fr=90 | 90<¢{=095 | 95<¢=100 [100<t=110 110<t= 130
(¢ minutes)
Number
i — 4 10 14 20 24 8

(a) Calculate an estimate of the mean journey time. ARSWEr oo inEES [3]

() (i) A drveris chosen at random.
Find the probability that the journey time for this driver is 95 minutes or less.
(ii) Two drivers are chosen at random without replacement.
Caleulate the probability that both their journey times are more than 100 minutes.
13 ANSWer e [ 2]

(c) Complete the histogram to represent the information in the table.

|
4-..
34.
‘requency
Jensity 24
14~
U H H H H H t | -
60 70 80 90 100 110 120 130
Time (t minutes)
3]
Answer: (a) 982 (b)(i) 28 (i) 992 N12/21/Q6
80 6320
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34

4  The table shows the distribution of the masses of 100 babies at birth.

AR 15<xs2 |2<xs25(25<xs3|3<x=s35|35<xs4|4<xs45|45<xx5
(xkg)
vl s 12 20 24 25 14 2
(a) Write down the modal class.
Answer -[1]

(b) For this part of the question use the grid below.
Using a scale of 4 em to represent 1kg, draw a horizontal x-axis for | £x< 5.
Using a scale of 2cm to represent 5 babies, draw a vertical axis for frequeney from 0 to 30.

Using your axes, draw a frequency polygon to represent these results.

752

[2]



(¢) (i) Complete the cumulative frequency table below.

Mass (x kg) x=<2 [x<25| x<3 |x€35| x4 [x<45| x<5

Cumulative frequency 3 15 100

[1]
(ii) On the grid below draw a smooth cumulative frequency curve to represent these results.
A

100

20

80

70

60

Cumulative 50
frequency

40

30

20

10

A\

1 15 2 25 3 35 4 4.5 5
Mass (kg) [2]

(d) Use your curve to estimate

(i) the median mass,

(ii) the 10th percentile.
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Answer: (a) 3.5 <x=4 (c){i) 35 59 B4 98 (dMi) 34 (i} 23 N13/21/Q4

35 4 (a) The histogram represents the distribution of the masses, in grams, of individual apples in a box.

A

9

5

Frequency

density 4

80 85 90 95 100 105 110 115
Mass (g)

This information is summarised in the table below.

Mass (mg) Frequency
30 < m=< 90 5
90/ < m= 95 8
95" < m < 100 p
1000 < m < 1023 q
1025 < m < 105 20
105 < m < 110 23
110 < m < 120 10
Calculate p and q. Answer P = e = e
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(1) The mass of each plum in a box is recorded correct to the nearest 5 grams.

Mass (to the nearest 5g) Frequency
10-15 6
20-25 18
30-35 25
40-45 10
50-55 1

(i) Calculate an estimate of the mean mass of a plum.
Answer o 23]

(i) Calculate the upper bound for the total mass of plums in the box.

Answers: 3) p=12 g =16; (b){i) 29.5; (i) 2070. N14/21/Q4

36 ) The cumulative frequency graph for the lengths of the 50 tracks on Abi’s MP3 player is shown below.

[ }
50 —

40

Cumulative
frequency 7

30

20

10 A

2:30 3:00 3:30 4:00 4:30 5.00 5:30 6:05
Length of track (minutes - seconds)
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(a) Use the graph to find

Answer ... IMNULES ........... Seconds [1]

(i) the median,

(ii) the interquartile range. Answer  ............ minutes ............ seconds [2]

(h) Use the information on the graph to complete the frequency table for the length of the tracks.

Length (minutes : seconds) Frequency
2:30 < length < 3:00 3

3:00 < length < 3:30 5

3:30 < length < 4:00
4:00 < length < 4:30
4:30 < length < 5:00
5:00 < length < 5:30
5:30 < length < 6:00 [2]

(¢) Abi plays three tracks from her MP3 player with no break between them.

Given that no track is repeated, what 1s the maximum possible length of time taken to play these
tracks?
Answer  ............ minutes ............ seconds [2]

(d) Abi travels on a train from station 4 to station F.
The exact times the train arrives at and leaves stations A4 to F are shown below.

Station A B C D E F
Arrive - 1003 1006 1011 1015 1021
Depart 0958 1004 1007 1012 1016 -
(i)  How many minutes did her journey take? Answer 1]

(ii) . Abi starts playing tracks at random from her MP3 player as she leaves station A.

What is the probability that the first track is still playing when she arrives at station B?

ARSWEF e [ 2]
{e) Abi plays two different tracks at random from her MP3 player.

What 1s the probability that neither track is longer than 3 minutes 30 seconds?
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Answers: (a)(i} 4 minutes 18 seconds; {if} 1 minute 0 seconds; (b} 10,12, 13, &, 2;

N15/21/Q9

. 7 4
e} 17 minutes 30 seconds; (d){i} 23; (i} —; (e} —
(e} 17 minu () 23; () 3 ) o
37 (a) The times taken by 135 runners to complete a cross-country course were recorded.
The results are summarised in the table.
Time (t minutes) | 20<s<30 | 30<s<35 | 35<r<40 | 40<r<50 | 50<¢< 70
Number of runners 15 30 40 35 15
(i) On the grid, draw a histogram to represent this information.
|
Frequency
density
-
20 30 40 50 60 70
Time (f minutes) 3]
() OQgularaQy <stimate of the mean time. ARSWEF e minutes [3]
N16/21/Q10

4 . ) - L33 48 - M
Answers: (@aMi) correct histogram (ii) 394 (b)(D) a5 (ii) 5 (iii) 12 (iv) 100
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38 Sunil recorded the lengths, in minutes, of the 150 phone calls he made one month.
His results are sunmumarised in the table.

Length of call (¢ minutes) 0<is5 | 5<t<10 |10<t=<20|20<<f<30|30<¢=<50
Frequency 35 42 30 28 15
(a) Calculate an estimate of the mean length of a call. Answer e minutes [3]

(b) On the grid below, draw a histogram to represent this data.

A

Frequency
density
0 -
0 10 20 30 40
Length of call (f minutes)
[3]
(c) Find an estimate for the percentage of Sunil’s calls that were longer than 25 minutes.
ARSWEF e % [2]
Answers: (a) 14.35 (b) Correct histogram {c) 19.3 N17/21/Q2
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Vectors Paper 1

] o) )

(a) Express 2a + b as a column vector. Answer (a)  [1]

(b) Given that the vector c is parallel to the vector a, calculate the value of .

(D) U= [1]

Answers: (a) |;;} {b) — 5. J03/1/Q10
A8

In the diagram,

OP - P. O_Q =q and OR=r.

The midpoints of PQ and QR are E and F, respectively.

(a) Express, as simply as possible, in terms of p and/or q,
(i) PE, Answer (@)1) PE = wooveeeeeeereeeerereeenne [1]
(i) OF. (i) OF = wervvererrerssrrrsenrens [1]

(b) Henge wrie down OF. ) T2) R §

(€) FindEF. (€) EF = oo [1]

(d) Write down two facts about EF and PR.

(d} A R R T R R L R A R R R A R R A R A R A R R A R A A R R A A A R R A R A AR R R AL A .[ ]-]

Answers: (a}{i) % (g = p). {ii} %(p +1q); (b} %[q +r); [e) %(r = p); (d} The length of EF is half that of PR 103/1/Q23

and the lines are parallel
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On the grid in the answer space, ﬁ =pand 00 =q.

(a) Guiven that ﬁ = p — q, mark the point R clearly on the prid.

(b) The point § is shown on the grid. Answer (a)
Given that ﬁ =q+hp, find h. S 0
0
(&) p P
[1]

(B = [1]

Answer: {a) R marked 2 squares below P (b) - 0.75 Jo7/1/Q8
D C
3q X
4 o B
ABCD is a parallelogram.
X is the point on BC such that BX : XC=2:1.
AB =2p and 4D =3q.
Find, in terms of p and q,
(a) E, Answer (a) 4c ST b
(b)4x, Answer (b) Ax = - [1]
(c) (xD. Answer (C}E el | i
Answer. {a) 2p+3q (b} 2p+2q c} -2p+q J10/12/Q17
=) ()
Answer ( ) [1]

(a) Calculate 2e—d.
(b) Calculate |d]. Y N |
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Answer. (a) [;Elz] (b) 10 J11/12/Q5

Ya
A B
0 ~
A is the point (1, 7) B is the point (6, 7)

The line AB is mapped onto the line PQ by the translation [_ g]

(a) Find the coordinates of Q. Answer (cocoeienee A ) [1]
(b) What special type of quadrilateral is ABQP? ANSWEE  Lieeceesinti e rmeeeee e enee e seen s [1]
(c) Find the area of the quadrilateral ABQP. L units? [1]
Answers: (a) (6.2) (b) Square (c) 25 J15/11/Q15
A
p q
¥ X
z c B

In the diagram,

X 1s the point on AB where 4X¥ = %AB,

¥is the point on AC where AY = %AC,

Z 15 the point on BC produced where CZ=2BC.
AY = p and AX = q-

(a) Express, as simply as possible, in terms of p and q,

@ X7, L o [1]
@) BC, ARSWEF BC = ooveeeeveeeeeeeeees e [1]

761



(i) XZ. g o 2]
(b) Hence find X¥: ¥Z ARSWEF covveeivieiie T e 1]
Answers: (a)i) p - q (a){ii) 3p — 4q (a){iii) 9p - 9q (b} 1 : 8 J16/11/Q25
R Q
q
&
P -:; o
OPR(D is a parallelogram and §'is a point on PR such'that PS:'SR=1: 3.
0P = p and EQ. =q.
(a) (i) Express P_Q. in terms of p and/or q. ARSWEF e e vt 1]
(ii) Express §§, as simply as possible, in terms of p and/or q.
ARSWEF e e 1]
(b) Tis apoint on OF extended such that 51'-': % §§' .
() Express PT, as simply as possible, in terms of p and/or q.
ARSWEF e e 2]
(ii) What can you conclude about the points @, P and T?
............................................................................................................................................... [1]
J17/11/Q23

Answers: (a)i) g-p (@) p- %q (b}i) BT = l p (i) O, Pand T are collinear

(%)
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In the diagram, OABC is a parallelogram, OA =4p - q and OC = p + 5q.

B

p+3q

D
(a) Express, as simply as possible, in terms of p and q,
(i) BC,
(i) AC.
(b) D is the point such that @D = =p + 2q.
(i) Explain why AC is parallel to OD.

(ii) Given that the area of triangle QAC is 18 square units, find the area of

triangle OCD.
Answer (@)i) BC = oeeeeeeeeeeeeeeeeerneenn [1]
(i) AC = oo [1]
ABSWEF (B)(E) <o eeeeeeeoeeeeeseeeeee s eeesseeemeseee e s seeeseseeeesessseeeseseeseeessseeeeeenseenees
. [1]

oo Units? [1]

Answers: (a)i) —4p+ g, (i) —3p +6g: (b){i) AC = 30D, (i) 6 units®.
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10
— 3 — |6
- (2). =-(5).

_}
— A =
(a) Express AC as a column vector. Answer (a) AC (1]

— [ 11
(b) Itisgiventhat CD =\ h |.

Find the two possible values of 2 which will make ABCD a trapezium.

You may use the grid below to help you with your investigation.

Answer (B)h = ccuvevveveveeeecand e[ 2]

Answers: (a) U;} (b} 5% and 2. N04/1/Q13
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11 C a B

2c

P

In the diagram, Oj = 4a, O? =2¢ and C@ =a.
(a) Express B4 in terms of a and c.
®) OP=2a-%c

Explain why OP is parallel to B4
area of triangle OBA

(c) Find area of triangle OP4 °
Answer. (a)3a—2c; (b) Establishing kOP =£BA4; (c) % : N06/1/Q12
12
3 -1
Answer (@) a+2b= [1]
(a) Express a + 2bas a column veetor.
() (@ Find |a|. Answer (B)G) [a] = oo [1]
. b .
(i) Given that - =47, where » is an integer, find the value of n.
a Answer (BYE) 7= voovreererererereerenmeee[ 1]
N09/1/Q15

) 17 i _
Answers:(a) [1DJ (h)(iy 5 (i) 2
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13,
- (_4)

(a) Find |A-TE?} | Answer (@) oo [1]
(b) A isthe point (0, 2).

(i) The equation of the line 4B may be written 3y + 4x =%

Find the value of k. Answer (B)A) k= v [1]
(i) Find the coordinates of the midpoint of 4B, Ansier () GV R ORI S ) 1]
Answer: (a) (£)5 (b)i)6 (ii) (1.5,0) N10/12/Q9
14 _
In the diagram,
— ¢ B
AB=p, C4=q
— — p
and DC =348.
an 4
— =
(a) Express D4 interms of p and q.
Ansiver (@) DA = oo [1] D
(b) Eis the point such that BE = kq. Answer  (BYI) coveeveeeeeeeeeeeeeeeniennn. [1]
(i) Write down the name given to the special quadrilateral ACBE.
(ii} Express E in terms of P-q and k. Answer (b)(ll) AE = e, [1]
(iii) Given that D, 4 and E lie on a straight line, find the value of £.
Answer (BYAD A= oo [1]
Answer: (a) 3p+q (b)(i) trapezium (ii) p+ kq (iii) 1 N10/12/Q24
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15 P C R

P
Q
A — D
q
In the diagram, ABCD is a parallelogram.
P is the midpoint of BC.
DQ:QP=1:2.
AB=p and 4D =gq.
(a) Express DP in terms of p and q. Answer - [1]
(b) Express D_;j in terms of p and q. Answer - [1]
¢) Express .T in terms of p and q, giving your answer in its simplest form:
P ! q. Iving 'y p
Answer - 1]
(d) R is the point on BC produced such that BR =kBP.
(i) Express AR in terms of p and q and k. Answer - [1]
(ii) Given that 4, O and R lie on a straight line, find the value of k.
Answer k= e [1]
N11/11/Q24

Answers: (a) p-%q (b) %p-%q fc) %.ng i) ,ng fii} 5
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16

C D

In the diagram, F is the point on AB where AF = % AB.
E 15 the midpoint of AC.
AF =p and AE =q.

(a) Express,in terms of p and q,

G FE . N £ )

(ii) BC. Answer e eeccceeeeeesee e 1]
() D is the point on BC produced such that BD=EBC.

(i) Express ﬁin terms of k. p and q. ARSWEF  vivveeeesevscinesesessssesssensenes L]

(i) Given that F, E and D are collinear, find the value of k.

Answer k= v [2]

Answer: {a){i) -p + q (i) -4p +2q {b)(i} (3 4K)p + 2kq (i) 1.5 N11/12/Q28
17 The diagram shows the points ¥
A(-1,8)and B( 7 2):. i

A4(-1,8)
B(7,2)
-~
o X
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(a) Find the coordinates of the midpoint of AB. Answer  (coceeceees 5 ceveeeeeeennns) [1]
— (3
®) BC=(

(i) Find the coordinates of C.

Answer  (ceevvceecnes 5 ceverenenenn) [1]
(ii) Given that [E + B_C>"[ =Jk, find k. Answer K= e | 2]
Answers: (a) (3,5) (b)) (4, 8) (i) 29 N12/11/Q24

18
A

E

In the diagram, BC = 2p +4q, CcD = 2q—pand D is the midpoint of CE.

(a) Express, in its simplest form, m terms of p and/or q

(i) e ANSWEr e eneeeene 1]

(b) Given that TR kp, express " in terms of k, p and q.

£ L S | |

(c) Given that AF is parallel to BC, find k. Answer k=i [ 1]

Answers: (a) (i) 4q— 2p (ii} 5q or ft their (i) + 2p + q simplified (b} kp *+ their (i) (¢) 10 N13/11/Q21
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19

(@)

f 7
A
3 4 —1
e ) 3]
The vector f and the point 4 are shown on the grid.
On the grid, mark and label
() the point B when 4B = f g, [1]
(ii) the point C when AC =—2h, [1]
(iif). the point D when AD = 2f—3g. [1]
(b)
P P 0
R
q
o
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In the diagram, O = p and 00 = q.
R is the point on PO such that PR: RO=1:2.

(i) Express .PTQ, as simply as possible, in terms of p and q.
(il Express OR, as simply as possible, in terms of p and q.
(iii) 7 is a point such that TR =20P.

Express " as simply as possible, in terms of p and q.

ARswer et [2]

4 N14/11/Q23

Answers: (a) Points B, Cand D marked correctly; (b}{i} q — p, {ii} %p + %q__ (iii} %q “E £

20
The diagram shows the points @ and R and the vectors a and b.
(a) Given that OP = 2a, mark and label the position of P on the grid. [1]
(b) Given that HQ = 2b — a, mark and label the position of ( on the grid. [1]
(c) FExpress OR in terms of a and b. Answer OR = e [2]
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Answers: (a) Point P marked comectly (b) Point @ marked comrecily (c)-a—2b

N16/11/Q19

21 £ b
F
2b
4 gra B ¢
In the diagram, ABC and AFE are straight lines.
4B = 6a and BF =2b.
(@) Express AF in terms of a and b. ARSWEF [t [1]
(b) AE =9a+kb.
(i) Find k. Aswar (= ..o [1]
(ii) EDis parallel to BC, CD is parallel to BFand BC = AB.
Find, in terms of a and/or b,
(a) D, AHSWEY et [1]
(b) DE. B L T [1]
Answers. (a) 6a+ 2b (b} 3 (ii)fa) 3b [fiipb) —3a N17/11/Q24
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Vectors Paper 2:
(a) OB = (;g) and 00 = (_12).

Find

@ (0P, 2]

Giy PQ. [1]
(b) In the diagram, ABC and EBD D

are two straight lines.

Angle FAB = angle CDB.

4
AB=2cm,BC=6cmand BD =4cm.
A 2
B 6 c
E
(i) Explain why triangle ABE is similar to triangle DBC. [1]
(ii) Explaining your working fully, show that BE = 3 cm. 2]

(iii) Write down, as a fraction in its lowest terms, the value of

area of triangle ABE [1]
area of triangle DBC

(iv) Itis given that ﬁ: p and IT?" =q.
Express-each of the following in terms of p and/or g

(@) BC, [1]

(b) BE, [1]

(o) AE, [1]

() DC. [1]

{¥) Use your answers to parts (iv)(c) and (d} to explain why AE is not parallel to DC. [1]
J02/2/Q11

773



(b) In the diagram, ¥

ﬁ: P, 0

00 =q,

PY=kq, kq

_1 q
Pi- 170 .
o P

(i) Express PX in terms of p and q. [1]
(ii) Express tﬁ)in terms of p and . [1]
(iii) Express Q? in terms of &, p and q. [1]
(iv) Given that OX is parallel to @Y, find the value of k. [2]

(v) The line OX, when produced, meets PY at Z.

Express PZ in terms of q. 21
(B —~p+ g, (i) Zp+q., (i) p+ (k-1 liv) 2, ) g 104/2/Q11b
3 3 3 3 2 2
®  po=| > PR=| " ov=|1 ps =17
-9 -6 2 k
(i) Given that R lies on PQ, find the value of h. [1]
—

(ii) Express PU as a column vector. [1]

(iii) Given that U/ is the midpoint of OSF, find the value of £. [2]
(107 J06/2/Q11b
)2, ) ||,

(i) -5
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D
o A
B M C

In the diagram. A 15 the point (6, 0) and B 1s the point (0, —4).
O_A}CB 1s a rectangle and M 1s the midpoint of BC.

CA = 4B

(a) Describe, fully, the symmetry of quadrilateral ODAB.

(b) Express as column vectors

@ D,
. —
(i) OC,

—
Gii) DO

(c) What type of triangle is OCD?

(d) The transformation P maps the rectangle QBCA onto the quadrilateral OBAD.

It also maps M onte M’.

(i) Write down the coordinates of M’_
(ii) Identify the transformation P.

[2]

[1]
[1]
[1]

(1]

(1]
(1]

Answer. (a) Rotational symmetry of order 2, centre (3, 0); (b)(i) [g] {ii) [_2] (iii} [:j]

(c} Isosceles; (d)(i) (3, =2), (i) Shear.
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(b) In the diagram,

R
OT = 30P, RS =1RT and N
0 1s the mudpoint of PR.
ﬁ =p and PQ =q.
Q
q
0 [-]'= 2 T
(i) Express, as simply as possible, in terms of p and q,
(a) OR. 1]
) RT, [1]
() OS. [2]
(1) Write down the value of 93 [1]
: OR -
LY} (@ p+2a, (b) 2p—2q, (c) {p+ Fq; (i) 4. J08/2/Q11b
(b) P
T
p
In the diagram, (7@= ESY, ﬁ =2@mdﬁ"=2§§.
OP = p and ITé =q.
(i) Express, as simply as possible, in terms of p and/or ¢,
—_—
(a) OO0, [1]
J—
®) RS, [1]
—
© 05, [1]
——
(@ OfT. [1]
(ii) Hence write down two facts about O, P and T. [2]
(b)ida)p+a,  (b) p-a; (c) 2p+2q; (id) 4p, 109/2/Q9b

{ii) collinear and OT = 40F ar equivalent.
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(a)

In the diagram, OPQR is a parallelogram.

—_— —_—

OP =pand 00 =q.

S'is the point on OP such that O5': SPis1: 3.
T is the midpoint of OR.

Giving your answers in their simplest form, find, in terms of p and q,

@ ©P, [1]
) 7Ts. 2]
Answers: (afiilp—q (i) %p— %q J10/21/Q12a
(a) A:(_l 2) and B:(fjf 2).
31 3 1
(i} Find AB. Answer [2]
(ii) Find B7L. Answer [2]
5 1
(i) Calculate |PO). Answer e [2]
(i) Find PR. Answer [1]
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() You may use the orid below to help vou answer this question.

T is the point (13, 7) and U is the point (8, 9).
(i) Find TU. Answer [1]

(ii) TUV is an isosceles triangle with TU =TV .

The y-coordinates of the points U and V are equal.

Find the coordinates of V.

Answer 1
(iii) Wis the point (1, 3).

Calculate the area of triangle TUW. ANSWEr oo diveereeere it umits® [3]
Y
104
o
|
74
6
5d
a4
|
ad
1

O—T—T T T T T T T T T T T T T T T T
01 2 3 4 5% 7 8 9 1011 1213 14 15 16 17 18 19 20

=Y

Answers: {alfi) [‘115“ _?4] i [‘1”'5 ‘21) (). 13 (i [3] () [‘25] m (18,9 @ 22 111/21/Q5

(a)
A Y B

B
E 2p D

In the diagram, ABCDEF is a hexagon with rotational symmetry of order 2.
ﬁ =2p. f.TFt =q and E =r.
X is the midpoint of CD and ¥ is the point on AB such that AY: YB iz 3:1.

(i) How many lines of synumetry does ABCDEF have?
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(11) Express, as simply as possible, in terms of one or more of the vectors p. q and r,

(a) EA,
) FC,
() FY,
ARSWEr  ervvvoreores i iiitees iveeesiinne [1]
@ YX.
(b)
P 0
950 140°
U R
T hy

PORSTU is a similar hexagon'to ABCDEF.
UPBS = 95° and POR = 140°.

Find

@ OPs, T |
i) PSR 0 SR
). POT. ANSWET eovvveveveveeeeeenenesessserssssssssnnn [1]

Answers: (aMi). 2 {iifa) g-r (b) 2p—-q-r (c] %p—r {d) %p—q+%r J11/22/Q7
(b)(i) 45° (i) 95° (i) 80°

779



10 ABCDEF is a regular hexagon with centre O.

A B
F, C
E D
(a) (@) Find AOB. Answer
(ii) Explain why A0 =BC. ARswer o[ 1]
(b) OA =aand OB =b.
G 1s the point on AB such that AG : GB1s 1 : 3¢
H is the midpoint of BC.
4 G B
e
F. C
E D
Express, as simply as possible, in terms of a and b,
(i A_g‘, Answer L
@) FB, Answer [
(iii) . OG, Answer -[2]
@) EI-}, Answer -[1]
2 oo Answer -[2]

Answers: (a)(iy 60° (b)(i}) b-—a
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1

BAD and CAE are straight lines and BC is parallel to ED.

= 1 = _ 12 = 1—h-

BA= (_2), ED = (_3) and B4 = ZBD.

(i) Describe fully the single transformation that maps triangle ABC onto triangle ADE.

ABSWEF ettt et e e e s e rne e n S s ree s nmtbn e e e es e nas e ran
(i) Calculate |BAl. LT R § |
(iii) Find CD.
Answer [2]
(iv) F is the midpoint of BD.
Find EF. Answer [2]
J13/21/Q8b

{b){i} Enlargement, scale factor —3, centre 4 ({ii) J50r224

0 W : 1 D]
(iii) vector CO = (iv}) vector EF =
[_ T/' 1 s
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Powoe=(y)  a=()

(i) Find |p| ARSWEr e [1]

(iify On the unit grid below, draw and label the vector p—q.

2]

(iif) The vector r is shown on the unit grid below:

T

Itis given that r = ap + bq. Answer a=

Find the values of @ and b S )

Answers: {a)i} 3.16to 3.163 or V10 (i) @=2,b6=3 (b)li) Enlargement Scale factor — 2, Centre (3, 1) J14/21/Q10
fll"ﬂ] {5 4} {T 4) (5 EJ Ry Strateh I:-)rh'\ T voawvie imraran
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13 (a) ABCDE is a pentagon.
AFB, AHF and BGC are straight lines.
F is the midpoint of AB.
H is the midpoint of AE.
G divides BC in the ratio 1 : 2.

Eza,ﬁza—h,EZEzc.

a-b
D
A

(i) Find FH . Answer it [1]
(ii) Using vectors, show that GD is parallel to FH. [2]
(iii) TItis given that ¢ =%a+%h .

(a) Express DC in terms of a and b. ANSWer | oo [2]

®) Find |~ |:]7 | Answer e D eveeeeeeenenenen [1]

Answers: {a)(i} b (i) 2b {ili){a) % a-— % b (b} 1: % (b)(i)(a) reflection in ¥ = x (b) matrix {: ; 115/21/0"11

(i) (-2, &) (-3, O) (0, —2) (i1i) 90°

14
D
B
C
b
P - A
0 a E

In the diagram, OAB is a triangle.
C is the point on AB such that AC:CB=2:1.

The side OB is %Dduced to the poml D such that OB:BD =3:2.
It is given that 04 = a and O

(a) Express, as simply as possible, in terms of a and/or b,

i) AB, [1]
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(i) AC, [1]

i) OC, [1]

iv) OD. [1]

(b) Show that CD = b _% a 2]
(c) Itis given that E is the point on @4 such that OF = gu.

Express, as simply as possible, in terms of a and b, the vector EB. [1]

(d) (i) Show that Eﬁ =k CT)), where k is a constant. [1]

(ii) Write down two facts about EI) and CD. 2]

O Cuas femmoltimlal g

Answers: (a){i) b - a, (ii) 2{"; 3 (i) hf“ (iv) %; (c) w; (d)(iy k = %; (e) %_ N01/2/Q11
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15

AN |

I

\/E C (42, 16)
A{10,1)

— -8
In the diagram, A is the point (10, 1) and AB = ( ) .

w ¥

15
(a) Find
@ A8l [21
{ii) the coordinates of B. [11
The point C is (42, 16) and CD = 348,
() Find
() the coordinates of 27, [21
(i) the vector AD. ]
The point E is (&, 16).
© () Find, in terms of &, the vector AE. (11
(i) Given that AED is a straight line, find k. [2]
. Arca of triangle ABE
(d) Find Area of triangle CDE 2l
N02/2/Q5

Answers: (a)ih17, ()2, 16); (b)(i) (18, 61), (i) [;;]: (@) [k . ”], (9 12; (@) =
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16 c B

ZI .X

A regular hexagon, ABCDEF, has centre O.
— —
OA=a and OB=h.

(a) Express, as simply as possible, in terms of a and/orb,

_>
(i) DO, [1]
_>
(ii) AB, [1]
_>
(iii) DB. [1]
(b) Explainwhy |a| =|b{|=]|b-a]. [1]
(¢) The points X, ¥ and Z are such that
— —> =
OX=a+b, O¥Y=a—=2b and OZ=b -2a.
(i) Express, as simply as possible, in terms of a andfor b,
%
(a) AX, [1]
%
(b) ¥X. [1]
(ii) ‘What can be deduced about ¥, A and X? [1]
_)
(d) " Express, as simply as possible, in terms of a and/or b, the vector XZ. [1]
(e) Show that triangle X¥Z is equilateral. [2]
B Calculat Area of triangle OAB 2]
( AW Areaof triangle X¥Z ~
N05/2/Q11

Answers: (a)(i} a, (i) b— a, (iii} a +b; (c){i){a) b, (b) 3b, (ii) Colirear; {d) -3 (e) 1/9.
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17 The points A and B are (5. 3) and (13, 9) respectively.

(a) Find
(i) the midpoint of AB, [1]
(ii) the gradient of the line through A and B, [1]
(iii} the length of the line AB. 1]
(1) C is the point (8. 5).
. . — 4
The point Dis such that DC =1 5 |
(i} Find the coordinates of D. 2]
(i) What type of quadrilateral is ABCD? [1]
Answer. {al{iy (9, 6) (i) 3 (i) 10 (b)) {(—12,2) {ii) Trapezium N06/2/Q2
18 - - 2\ == 1 —= 1 . ==
(a) Given that PQ = 3 ) OR = 0 and RS = 5 find (PS . [1]
(h) ¢
B
F
E D
A
—= — — =
In the diagram, AB =2b, AD =3a and DF =b —a.
E is the midpoint of AB/and Fis the midpoint of DC.
(i) Express, as'simply as possible, in terms of a and/or b,
@ EA, [1]
)" DC, [1]
—
(e) EF, [1]
(d BC. [1]
(ii) (a) Give the special name of the quadrilateral ABCD.
Give your reason. [2]
— —= —=
(b) Find the ratio | BC|: |EF|:|4D|. [1]

Answers: {a) [”2], (b){i){a) —b, (b} 2b — 2a, (c) 2a. {d) a, {iiMa) Trapezium, ADsBC, (b) 123, NO7/2/Q9

{c){i) 146°, angles in the same segment are equal, (ii} 73°, angle at the centre of a circle is twice
the angle at the circumference, (iil) 347, angles in opposite segments are supplementary,

737, angle sum of a triangle.
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19 P
@ Po-( 12) ma gi=( 1)

(i) Find
@ 1741, . [1]
) PE. [1]
(i) Given that T is the midpoint of OR, find ﬁ . 0 [2]
(ifi) PORS is a parallelogram.

The coordinates of R are (6, 16).

Find the coordinates of S. [2]

Answers: (a)(ij(a) 37, () [_121] (ii} [—1:8]' (iiiy (-6,51) by 2, (iia) (=2,3),
(b 32, (iiy(a) (3,1), (b) 2.

N08/2/Q11
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20 (a)

D

In the diagram, ABCD is a quadrilateral where 4B — 4 BC = (2) and CD = (—fZ)'

8 0

E, F, G and H are the midpoints of AB, BC, CD and DA respectively.

() FindAD. [1]
(i) Caleulate [4D). 2]
(iii) Show that EF and HG are opposite sides of a parallelogram. [2]
{b) The diagram shows triangle P.
yi
=2 0 2 4 6 X
Triangle O has vertices (-2, 4), (6, 0) and (6, 4).
Deseribe fully the single transformation that maps triangle P onto triangle 0. [3]
N10/21/Q10

Answars. (a)ii) [1_44] {ii) 14.6 {b) Enlargement, centre (—2, 4), scale factor 2 (c){i} (5,0) (7.3) (2,3)

i3 -2
W) E[u 5]
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21 The point 4 is (0, 7), and the point B is (6, 9).

(a) Express AB as a column vector. Answer [1]
(b) Find the gradient of 4B. Answer - 1]
(¢) The equation of the line ABis x+ Py+0=0. Answer  P= e
Find P and Q. [ LR .
(d) The point Cis (12, 2).
(i) Given that C is the midpoint of BM, find the coordinates of M.
Answer (oo ereeeeen) [1]
(i) Caleulate AC. Answer ... umits [1]
(iiij) The point I lies on the line AB.
The line CD is parallel to the y-axis.
(a) Find the coordinates of D. Answer (- ) [2]
(b) Express 4D in terms of AB | Answer  AD = - [1]
Answers: (a) [EJ (b} % {c) P=-3 @= 21 {d){i) (18, -5) (i) 13 (ii){a) (12,11) (b) 2 AE N11/22/Q6
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22 (a) E, FE G and H are the midpoints of

AB BC, CD and DA respectwely c
AB p,AD qandBC—l o
B
P
D
q
A
(i) Find, in terms of p, q and r as appropriate
—
(a) EF, ANSWEF | eviiitinene it [1]
H
(M) DC, £ N ——— )

(c) Iﬁ, expressing the vector as simply as possible.
ANSWEF  ...eceeeeeeeeeeesrensnenene [ 2]
(ii) What conclusions can be drawn about the lines EF and HG?
~[1]

Answer: (a)i){a) %p +%r B r+p-q (@ %p+%r (i) Equal and Parallel (b)) Triangle witn N12/21/Q11

vertices (-2,0), (0,6), (0,7) (i} Triangle with vertices (-2,0), (0,0),{0,-1) {iii} Rotation, 90°
anticlockwise centre (0,3)

23 (a) The diagram shows the vectors Fé and @ﬁ .
—— {5 —  fa
PQ‘(z)ﬁndQR‘(b)' 0
]
P+ \
R
(i) Find aand b.
Answer  a= e b= e [2]

(ii) Calculate |fTQ.| ARSWEF e [ 2]
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(b) OACB is a parallelogram. A4 c
OA = a, 0B =b and D is the point such that 208 = BD.
E is the midpoint of CD.
a E
F
o b B ?
(i) Express CE, as simply as possible, in terms of a and b.
Answer w[1]
(i) Express OF, as simply as possible, in terms of a and b.
Answer - [1]
(iii) Fis a point on BC such that OF = kOE..
Find BF:FC. Answer ~[2]
Answers: {a){i} a =1, b= =3: {ii) 5.39: (b){i) b - %a; i) 2b + %a; i) 1:3 N15/21/Q6
24 (a)
B
A
C
. — [0 — 12
In the diagram, AB:[ 11] \ AC:[_S] .
i) Find [4C|.
®, l4Cl ARSWEr e [2]
- : : —==_ [0
(ii) D isthe point such that AD= [k] , where k> 0.
BD 1s parallel to AC.
—_— 6
= 1
(@) Show that BD [k—ll]' [1]
(b) Find k. Answer k= e [2]
(c) Find the difference between the lengths of AD and AC.
ARSWEr e 1]
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Answers: (a)i) 13 (ii)(a) correctly establishes {k 51 J (b} 85 (c)4.5 (b)i) reflection in y-axis; N16/21/Q11
., -1 3
(iifa) (3.5,1), (7, 2), (8, 2) (b} {l] 1]
25 (b) The diagram shows triangle PRS. R
Q
P
5
( is the midpoint of PR.
— |6 — 8
o=((Jua 75 )
() Find SR.
Answer [2]
(ii) T is the point on SR such that ST: TR=1:3.
Find PT.
Answer [ ]
N17/21/Q10

1
Answers: (a){i) Triangle B at (2, -3), (3{=3), (3,-5) (ii) Triangle C at (3, 3), (3, ), (6, 3) (iii) [;

{iv} Enlargement, cenfre (3, —1.5), scale factor —— (b)(i} ( J (ii} [ J
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