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Example Candidate Responses — Paper 2

Introduction

The main aim of this booklet is to exemplify standards for those teaching Cambridge O Level Mathematics (Syllabus
D) 4024, and to show how different candidates’ performance relate to the subjects curriculum and assessment
objectives.

In this booklet candidate responses have been chosen from the June 2022 exam series to exemplify a range of
answers.

For each question, the response is annotated with a clear explanation of where and why marks were awarded or
omitted. In this way, it is possible for you to understand what candidates have done to gain their marks and what they
could do to improve their answers.

This document provides illustrative examples of candidate work with examiner commentary. These help teachers
to assess the standard required to achieve marks beyond the guidance of the mark scheme. Therefore, in some
circumstances, such as where exact answers are required, there will not be much comment.

4024 June 2022 Question Paper 22

4024 June 2022 Mark Scheme 22

The questions and mark schemes used here are available to download from the School Support Hub. These files are:
Past exam resources and other teaching and learning resources are available on the School Support Hub:

www.cambridgeinternational.org/support



http://www.cambridgeinternational.org/support

Example Candidate Responses — Paper 2

How to use this booklet

This booklet goes through the paper one question at a time. The candidate answers are set in a table. In the left-hand
column are the candidate answers, and in the right-hand column are the Examiner comments.

Example Candidate Response 1 Examiner comments

1 (a) In2021, the cost of posting a letter was 84 cents.

(i) A company posts 1950 letters.

.. -.Find the cost, in dollars, to post these letters.
P RS = 162400 . )
1 - 34 o & The candidate finds the cost
Hgo = N A et N0 to post these letters in cents and
~ 5162300 - not in dollars, a common error

B

(ii) A -in 2022, the cost of posting a letter is 96 cents.

Calculate the percentage increase in the cost of posting a letter.

(LI

Answers are by real candidates in exam conditions. Examiner comments are

These show you the types of answers for each level. g % 2] alongside the answers. These
Discuss and analyse the answers with your learners in explain where and why marks
the classroom to improve their skills. - were awarded. This helps you

amongst candidates. They should
be encouraged to read the whole
question in order to access all the
available marks.

N\ J

to interpret the standard of
Cambridge exams so you can
help your learners to refine
their exam technique.
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Question 1

Example Candidate Response 1 Examiner comments

1 (a) In2021, the cost of posting a letter was 84 cents,
(1) A company posts 1950 letters.
Find the cost, in dollars, to post these letters. .
X B4y i ) @ The correct method for M1 is
» P seen to calculate the percentage
= \‘e}_&cc . . oS e increase, however, it was common
LR . .
g s | 0] to s.ee candidates truncating
250 - their answer rather than correctly
(i) 1In2022, the cost of posting a letter is 96 cents, rounding it to 3 significant figures.
Calculate the percentage increase in the cost of posting a letter. Mark for (a)(i) = 1 out of 1
0.
= Y™ YVoo
=\, Mark for (a)(i) = 1 out of 2
®) . Mark for (b) = 3 out of 3
Cost of posting-a letter i5.96 cents
15% discount when monthly postage is: more than:$1000.
Company A posts 1200 letters in one month, $ W
Company B posts fewer letters than Company 4 in the same month.
Company 4 and Company B each pay the same amount to post their létters. that month.
Find the iumber of letters Company B posts in that month.
\s
= T y\\¢2 Ce
e YWS v o ams 0. 3 \LE
=\Th-¥ At
IR (R o T IR Lovny 0 _Q,oi\-rA = \eLo
\ehes i
\e o [3]
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Example Candidate Response 1, continued Examiner comments

The cost increases by $1.10 for each additional 0.5kg:

Find the cost of posting a parcel with a mass of 3.5kg.
—-—-"—-——3»‘(-&«.(’:.@.&-.\-.\&;
2 4.y

(d) The cost of posting parcels increases by 7.2%,

Calculate the oﬁgiﬂa‘l cost of posting this parcel.

Y e

love

-

2 10-ay
= V¥ hom aiagy

- wy

(¢) In 2022, the cost of posting a parcel with a mass of 1kgor less is $4.60 .

After the increase, the cost of posting a parcel is $13.40 .

B \CEC T ]

h% BT 21

e This candidate demonstrates
a common misunderstanding of
how the cost of posting a parcel is
calculated. They calculate the cost
as $4.60 per whole kilogram and
$1.10 for the extra 0.5kg. Careful
reading of the given information

is required to use this information
correctly for parcels with a mass of
more than 1kg.

Mark for (c) = 0 out of 2

o An answer of $12.43 to $12.44
was common. It comes from a
misunderstanding of the 7.2 %
increase and calculating the original
cost of posting this parcel as
92.8% of $13.40. The 7.2 %
increase relates to the original cost
which is unknown and so $13.40 is
107.2 % of the original cost.

Mark for (d) = 0 out of 2

Total mark awarded =
5 out of 10
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Example Candidate Response 2 Examiner comments

1

(a) In 2021, the cost of posting a letter was 84 cents.
(i) A company posts 1950 letters.
.. -.Eind the cost, in dollars, to post these letters.

P S DI 1 8L] ﬂtlébgoo
950 = * P

P Ey

(1]

5..:162300

(i) In 2022, the cost of posting a letter is 96 cents.

Calculate the percentage increase in the cost of posting a letter.

96
7 y]oo
S x| e
2 11422 114:24

)

Cost of posting a letter is 96 cents

15% discount when monthly posﬁge is more than $1000

Company A posts 1200 letters in one month.
Company B posts fewer letters than Company 4 in the same month.

Company 4 and Company B each pay the same amount to post their letters that month.

Find the number of letters Company B posts in that month.

[206x90 15 x“s/lﬂ"
500 ° e’
(h059° o - 17289 :
(b6 o (1§ 200 -7 @
‘\WOD 29790
1190

% [2]

31

a The candidate finds the cost
to post these letters in cents and
not in dollars, a common error
amongst candidates. They should
be encouraged to read the whole
question in order to access all the
available marks.

Mark for (a)(i) = 0 out of 1

@ The method for finding 96

as a percentage of 84 is seen,
however this candidate makes a
common error of not subtracting
100 to progress further to find the
percentage increase, so they are
only awarded M1.

Mark for (a)(i) = 1 out of 2

@) The candidate finds the cost

in cents for Company A to post the
letters with the discount of 15 % for
the first method mark. Frequently,
candidates did not show a method
for their final answer, in this case a
method to reach the answer of 1190.

Mark for (b) = 1 out of 3
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Example Candidate Response 2, continued Examiner comments

(¢) 1In 2022, the cost of posting a parcel with a mass of 1kg or less is $4.60 .
The cost increases by $1.10 for each additional 0.5kg.

Find the cost of posting a parcel with a mass of 3:5kg. -

l.slj 4578 W"?ﬁ "; e @ No relevant work is seen for the
5’5!3 = 1 wne 19495 < cost of the additional 2.5kg which is

1on = =2 99 e requ.lred to then calculate the cost of
213> posting the parcel.

we!
= 3 . .
i %— RS o 2] Mark for (c) = 0 out of 2

(d) The cost of posting parcels increases by 7.2%.
After the increase, the cost of posting a parcel is $13.46.. .

Calculate the‘o.riginal cost of posting this parcel.

T2 o (5 (5] A common misunderstanding

< "”‘0 N on this question was to decrease
lo o $13.40 by 7.2 %, rather than

z0.96 L appreciate that $13.40 is equal to

107.2 % of the original cost. If a
question asks for the original cost,
then no marks are available if the
percentage is multiplied by the given
cost.

213'90'0'46 el
(24 S it g

Mark for (d) = 0 out of 2

Total mark awarded =
2 out of 10
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Question 2

Example Candidate Response 1 Examiner comments

2

(@ 4=3p+q
Find g when 4 =23 and p=35.
A= ?>Y -\-«\{ =9
13 = 3(8) Yoy

2% 25,
2% -V =g

(b) Expand and simplify 2(2x+5)+3(x—6).

2 (2 ¥ ﬁ(x—e\
SRVNE Wt
= TJx. -8

(¢) Solve Sy+3=1.

Sy =\
by~ ->
3 2
5

(d) Factorise 122 —8rs.
PRCRE PO
I (g - L\x\

(e) Rearrange a=3b to make b the subject.

a=1%e

A =2\
3

wdX. 2

A L b -1

1]

[

[2]

2]

2

{1

Mark for (a) = 2 out of 2

Mark for (b) = 2 out of 2

The candidate understands the
need to subtract 3 from both sides
of the equation, however the 1 on
the right-hand side of the equation
disappears.

Mark for (c) = 0 out of 2

e A partial factorisation of this
expression, particularly the one
given by this candidate, is common.
The candidate is awarded B1. To
access all the marks on questions
of this form, a completely factorised
expression is required, in this

case with the factor 4 outside the
bracket.

Mark for (d) = 1 out of 2

@ In the working, this candidate
demonstrates understanding of how
to rearrange the equation to make

b the subject. This final answer

on the answer line was common.

All the marks for a rearrangement
are only available if an equation is
given for the final answer and not an
expression.

Mark for (e) = 0 out of 1

Total mark awarded =
5 out of 9

10
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Example Candidate Response 2 Examiner comments

2 (@) A=3p+g

Find g when 4 =23 and p=5.

32=305) 89,
A=\ Y9
9 3555

(b) Expand and simplify 2(2x+5) +3(x—6).
A@wAT) & 20w =€)
UWRANG A -\
YR \oR

¥ R

(¢) Solve Sy+3=1.

”53*73:\

S
2
S

Nzod

(d) Factorise 12#% —8rs.

g~ &e
\J\(\?ﬁ - ’2‘33

(e) Rearrange a=3b tomake b the subject.

b=30

Su =T W3

(2]

RSP

qv:%%*B

q =3 @
g=.=2

TR Y \OAR e

IR AR

S W ™R

VTR

(2]

Y

a A correct substitution into

the equation of the values of 4
and p is shown. Having arrived at
the equation 23 = 15 + ¢, many
candidates have difficulty solving
this. Some arrived at the answer g =
-8, like this candidate, with another

common wrong answer being
23

Mark for (a) = 1 out of 2

9 A common misconception on
this question was knowing what is
required by the demand ‘Expand
and simplify’. Having expanded and
then attempted to simplify, many,
like this candidate, think further
work was required and attempted
a solution usually by setting the
expression equal to zero. M1 is
awarded for correct expansion of
brackets.

Mark for (b) = 1 out of 2

e Errors are frequently seen in
the first step of the solution of this
equation, with the most common
errors being either 5y =1+ 3 or
Sy=-1+3.

Mark for (c) = 0 out of 2
Mark for (d) = 2 out of 2

@ A common misconception

for this rearrangement is to think
that b would become the subject
if the equation is multiplied by 3.
Consideration needs to be given
to the present operation (in this
case multiplication) and then the
reverse operation (in this case
division) is needed when ‘undoing’
an operation.

Mark for (e) = 0 out of 1

Total mark awarded =
4 out of 9

1
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Question 3

Example Candidate Response 1 Examiner comments

3 AS5-sided spinner is numbered 1, 2, 3,4 and 5.
The table shows the results from spinning the spinner 200 times.
. ﬁumber » F reéuency

1 ; 51
2 19
3 28
4 35
5 ' 67

(a) A pie chart is drawn to show this information.

Calculate the angle of the sector representihg.the number 4,

Sbe x35-63°
200
Mark for (a) = 2 out of 2
£3°.. . 2] Mark for (b) = 1 out of 1
(b) Use the results to estimate the probability that the spinner lands on 3. a ° A common error when selecting
28 _ 7. the factors of 30 was not to include
Do 50 7 the factor 1. This candidate uses the
' ' 5o | information for the factors 2, 3 and
’ 7
(c) Use the results to estimate the probability that the spinner lands on a number that is 4 factor of 30. 5 correctly giving an answer —
2, Bad 5 )
7 which is awarded SC1.
L e
A f 28 =47 - s
' 260 200 Aoo
200 57,
......... KPS i |

(d) The spinner is spun 3000 times.

Estimate the number of times it lahds on an even number.

i, 3% - 2T 27 x A5 = 84 Med .27
g 2060 oo _ AooxAD Lo \c’ooe -
Zooo 4§ @ The probability of the spinner
200 landing on an even number was
_.24_7_ , frequently seen on the answer line.
A oo, [2]

Mark for (c) = 1 out of 2

Some candidates make no further
progress having obtained this
probability, while others, like this
candidate, attempt to use the 3000,
but do so incorrectly.

Mark for (d) = 1 out of 2

Total mark awarded =
5outof 7

12
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Example Candidate Response 2 Examiner comments

3

A 5-sided spinner is numbered 1, 2, 3, 4 and 5.
The table shows the results from spinning the spinner 200 times.

@

(b)

©

@

Number Frequency
1 51

19

28

35

67 .

w | AW

A pie chart is drawn to show this information. °

Calculate the angle of the sector representing the number 4.

2% x100
200

=\ K

3 S -

Use the results to estimate the probability that the spinner lands on 3.
. (2]
NG 2
200 NTO - 9 y )
5> Nko
Use the results to estimate the probability that the spinner lands on a number that is a factor of 30.

u

= (3

Ye

[2]
The spinner is spun 3000 times.

Estimate the number of times it lapds on an even number.

200

%Og%’%) . oo @

OO .

@ This candidate uses the table
correctly to find the fraction of

the pie chart that represents the
number 4. A common error is to
find the percentage of the pie chart
rather than the angle of the sector
as required. B1 is awarded for an
answer 17.5[%].

Mark for (a) = 1 out of 2

@ This candidate correctly
estimates the probability that the
spinner lands on a 3, however this
work is then replaced. A common
misconception is to assume that
the spinner is equally likely to

land on each number, ignoring the
information in the right-hand column
of the table, resulting in a probability
of 5

Mark for (b) = 0 out of 1

@) The common misconception
of the previous part appears to be
carried over to this part with an

4
answer of g , as 4 of the 5 numbers

are factors of 30. No indication is
seen in this part of 1,2, 3 and 5
being factors of 30.

Mark for (c) = 0 out of 2

e A continuation of the
misconception is seen again in

2
this part with g being the required

probability. This probability is used
to estimate the number of times out
of the 3000 spins the spinner lands
on an even number. Throughout the
last three parts of the question a
fair spinner is assumed rather than
using the information given in the
table.

Mark for (d) = 0 out of 2

Total mark awarded =
1outof7

13
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Question 4

Example Candidate Response 1 Examiner comments

@ 12

15

The diagram shows a pentagon.
All the lengths are in centimetres.

(i) Calculate the area of the pentagon.

_ (s 4 L@
2 2

- 90+I8
=R

(ii) Find the perimeter of the pentagon.

H = 15741

=19-2
".‘.ELQ; = C‘é
2
17415+ H£94+46- a6

(b) [Volume of a sphere = %nf‘]
A sphere has a volume of 2572 em®,

Find the radius of the sphere.

1572

M

Yy
3

NOT TO
SCALE

|63

49:¢

em? [2]

cm [3]

3:5

cm [3]

A misunderstanding of how
to split the pentagon into shapes
where each area can be calculated
is shown by this candidate. It was
common for candidates to work out
the area of a triangle with a base of
12 and height of 15, assuming that
this triangle was contained inside
the pentagon.

Mark for (a)(i) = 0 out of 2

e This candidate realises that
Pythagoras is needed to calculate
the missing length of the perimeter.
However, they continue with the
previous common misunderstanding
and assume this length is part of the
12 by 15 triangle. The length found
is added to the four given lengths.
The candidate is awarded M1 for

12 + 15 + 4 + 9 + their & after their
attempt at Pythagoras' to find 4.

Mark for (a)(ii) = 1 out of 3

Q The candidate’s most accurate
answer (8.49 in this case) needs
to be in the required range for full
marks.

Mark for (b) = 3 out of 3

14
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Example Candidate Response 1, continued Examiner comments

©

25 L

A cuboid has dimensions 2 cm by 6 cm by 22.5cm.

() Calculate the surface area of the cuboid.

O - LA L(LW £ R L)
- 1 (025)0+ (O 0r5)2))

Mark for (c)(i) = 3 out of 3

= Y
38“‘ em? [3]

(i) A cube of edge xcm has the same surface area as the cuboid.

Form an equation in x and solve it to find the length of the edge of the cube.
Show your working.

| 2. 224 (4] @ A common error seen was
to write an equation equating the
- % volume of the cube to the surface
area of the cuboid. Consideration of
_1-26 the dimensions of each side of the

equation indicates that the cube of /
is a volume and not a surface area.

T2L om 3] Mark for (c)(ii) = O out of 3

Total mark awarded =
7 out of 14

15
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Example Candidate Response 2 Examiner comments

cm? 2]

cm [3]

4 (@
T
bC2= q?. + Li"z NOT TO
n SCALE
btz g7
e =gy
bC = 8.
g ks ab’: 12?452
:19.2-9.3 ob?z 369
-z 1o -  Thediagram shows a pentagon. ab = J3eq
All the lengths are in centimetres. ab = 10 9.
(i) Calculate the area of the pentagon.
1S X XAXI2
64 gO
(i) Find the perimeter of the pentagon.
ST ASTAL 4412410
= 50
50.
(b) [Volume of a sphere = %nﬁ 1
A sphere has a volume of 2572 cm?>.
Find the radius of the sphere.
4 —ty> = 2572 <a1g .t
2 / 7 2 (AR
¥285.83 -
g 3(xx®) 25123
0 2 TG -
~3= 1.
3 RS8R~

cm [3]

a Multiplying all the given
dimensions was a common
misconception as to how to
calculate the area of this pentagon.
Consideration of the dimensions
indicates a wrong formula (cm x cm
X cm x cm = cm?).

Mark for (a)(i) = 0 out of 2

@ This candidate arrives at the
correct perimeter for the pentagon.
However this perimeter must

not come from wrong working
(nfww on the mark scheme). The
working seen next to the shape
shows that the unknown length

of 10 is a rounded value coming
from Pythagoras, subtracting the
hypotenuse of a 9 by 4 triangle
from the hypotenuse of a 15 by 12
triangle. This is an incorrect method
for calculating the unknown length.
The candidate is awarded M1 for 12
+ 15 + 4 + 9 + their h after attempt
at Pythagoras' to find h.

Mark for (a)(ii) = 1 out of 3

e A correct equation is written

by the candidate which earns M1.
Mistakes are then made in solving
this equation, firstly replacing the 4
by a 3. A common error was getting
as far as a value for the cube of 7,
as seen by this candidate, and then
not obtaining the correct cube root
even if the cube root sign was seen.
Frequently the calculator was used
to find the square root.

Mark for (b) = 1 out of 3

16
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Example Candidate Response 2, continued Examiner comments

©

22.5

A cuboid has dimensions 2cm by 6 cm by 22.5cm.

(i) Calculate the surface area of the cuboid.

Avea =225 x g % 2
: o o The volume of the cuboid is
Arec, .= 270 eme calculated, a common error.

Mark for (c)(i) = 0 out of 3

210 em? [3]

(i) A cube of edge xcm has the same surface area as the cuboid.

Form an equation in x and solve it to find the length of the edge of the cube.

Show your working.” R —
(5 @ This candidate continues the
5 = previous error by writing an equation
Ao equating the volume of the cube to
m = 210 .
R the volume of the cuboid.

Mark for (c)(ii) = 0 out of 3

4q.2- cm [3] Total mark awarded =
2 out of 14

17
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Question 5

Example Candidate Response 1 Examiner comments

S5 (a) A group of students each complete a puzzle. .
The table shows the time, ¢ seconds, each student took to complete'the puzzle.

Time (¢ seconds) | 80 << 120 | 120 < <140 | 140 < < 150 | 150 < £< 240

Frequency 13 26 27 24
£ 520 520 210 2\60

() Find the number of students who-took 2 minutes 20 seconds or less to complete the puzzle.
5 et
|20 +20 = R

Yo s T

I 13 +26

23 - [11

(i) Calculate an estimate of the mean time taken, in seconds, to complete the puzzle.

Yo xta = 520 =34 2re v+ 24
20x26 520 £ = 9o Mark for (a)(i) = 1 out of 1

. lox 21 2 2o O , @ Instead of calculating the
EAN midpoint of the intervals, the

Qox 24z 2160
340
¥ —

candidate calculates the class width
of the intervals and attempts to use
these to calculate the estimate of

: .. the mean. This is a very common
a0 e error.

Mark for (a)(ii) = 0 out of 3

SFEr= Y0 ’

=3¢ 5s

3R:5s s [31

18
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Example Candidate Response 1, continued Examiner comments

(b) A group of adults also completed this puzzle.
A cumulative frequency diagram for their times is shown.

1001+

Cumulative
frequency

0= ¢
50 100

250 300

Time (seconds) g o

(i) Use the cumulative frequency diagram to complete the freqilency table.

Time (¢ seconds) | 50 <¢< 100 | 100 <7< 150 | 150 < <200 | 200 < <250 | 250 < ¢ < 300
Frequency 8 3o &4y 1 ‘4 120
it (2]
(ii) Use the cumulative frequency diagram to find an estimate of the median.
19% s [1]
(iii) 55% of the adults took between lv2.5 seconds and & seconds to complete the puzzle.
Use the cumulative frequency diagram to find the value of k.
55 x \20 e
R s bG
s 200, [3]

@ candidates frequently
completed the table by writing

the cumulative frequencies.

The difference between the way
intervals are written in the first row
of a cumulative frequency table
compared to a frequency table
should be noted.

Mark for (b)(i) = 0 out of 2
Mark for (b)(ii) = 1 out of 1

e The candidate finds the value of
k if 55 % of the adults took between
50 seconds and & seconds. It was
extremely common for the answer
to be 200. The candidate is awarded
M1 for the method of finding 55 %
of 120.

Mark for (b)(iii) = 1 out of 3

Total mark awarded =
3 out of 10
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5

(a) A group of students each complete a puzzle.
The table shows the time, # seconds, each student took to compl?tz §_he puzzle.

160 \3O 125

Time (¢ seconds) | 80 < <120 [ 120 <s<140 | 140 <¢< 150 | 150 <¢< 240
Frequency 13 26 27 24
C SE H % 70
@) Find the number of students who took 2 minutes 20 seconds or less to complete the puzzle.
26413 =
s~ = =2
a0 P @
(3 [1]
30

(ii) Calculate an estimate of the mean time taken, in seconds, to complete the puzzle.

Joo + 130 4 14T +145
oot 304 70 7T

p (2]

510 5 70
6P 4
-1a2s

425
. s [3]

a Reading the requirements of the
question is essential for candidates
to access the marks. A common
error on this question was to give a
probability rather than a number of
students.

Mark for (a)(i) = 0 out of 1

9 A common misconception when
calculating the estimated mean is
to sum the midpoints and divide

by the number of intervals. By
doing this candidates do not take
into consideration the number of
students in each interval.

Mark for (a)(ii) = 1 out of 3
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(b) A group of adults also completed this puzzle.
A cumulative frequency diagram for their times is shown.

A
120 BREE G

B~ ]

80 it

- SE

Cumulati EERSECRERRERERUINESLINENERERSY Inmnumane
fumualve P e /I
requency 91610 8970 2 58

NG

CENGTE

20+t

50 100 150 200 250 300
Time (seconds)

e 6 The candidate correctly finds

(i) Use the cumulative frequency diagram to complete the frequency table. :
: e the frequency of 22. It is unclear

Time (# seconds) | 50 <7< 100 | 100 < r< 150 | 150 < r <200 | 200 < £ <250 | 250 < £ < 300 how the remaining three frequencies
Frequency 8 10 42 70 50 have been calculated.
2 .
1| Mark for (b)(i) = 0 out of 2
(i) Use the cumulative frequency diagram to find an estimate of the median. o
L S @ The candidate uses their
2 222 s[11 | frequency values in the table in
(iii) 55% of the adults took between 125 seconds and k seconds to complete the puzzle. attempting to find an estimate of the
Use the cumulative frequency diagram to find the value of £. median. Using the direction given
55x120 in the demand was required, in this
s (0D e case using the cumulative frequency
= o6t et diagram.
= &0 seconds . Mark for (b)(ii) = 0 out of 1
k=..200 s [3]

e This candidate correctly
calculates 55 % of 120 and then
uses the graph to find the time with
a cumulative frequency of 66. This
was the most common mistake

on this part of the question, with
many not taking into account the
information given about 55 % of the
adults taking between 125 seconds
and k seconds. The candidate is
awarded M1 for the correct method
to find 55% of 120.

Mark for (b)(iii) = 1 out of 3

Total mark awarded =
2 out of 10
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6

EEn)

The line y=x+2 isdrawn on the grid.

(a) On the grid, draw the line x+2y=7.

(b) Use your graph to find the solution of these simultaneous equations.

y=x+2
x+2y=17

2]

(1]

€ A common wrong line drawn
instead of the required line is the
one this candidate draws, y = 2.

Mark for (a) = 0 out of 2

9 Understanding of the graphical
solution of simultaneous equations
is demonstrated by this candidate,
giving the value of x and the value
of y where their line intersects the
given line.

Mark for (b) = 1 out of 1
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(¢) Theregion R is defined by these three inequalities.
y<x+2 x+2y27 x<5

() Shade and label region R. ©) 21 | @ Following through from the
. previous error, the candidate is able
(if) The point Z is in region R.

The x-coordinate and the y-coordinate of point Z are both integers. to identify the region R by shading
Point Z does not lie on the boundary of region R. the correct side of each line.

(a) Find the number of possible positions of point Z. Mark for (c)(i) = 2 out of 2

f @ This candidate makes a

(&,3) Qu%) (‘1; “) (j | common error of giving some of the
coordinates of the possible positions
®) The‘ y-cootdinate of point Z is one more than its x-coordinate. of Z rather than finding the number
of possible positions of Z. Careful
reading of the question to ‘Find the
number of ...’, indicates that one
number is needed as the answer.

Mark for (c)(ii)(a) = 0 out of 1

Write down all the possible coordinates for point Z. .

@>3) By (W)

[2]

Mark for (c)(ii)(b) = 2 out of 2

Total mark awarded =
5outof 8
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6

Y,
A
8
74~ =
351\-2.
YW 7 =
5
AHed
4 I
3
2
1 e
o~
LT e R e T R e A

The line y =x+2 isdrawn on the grid.

(a) On the grid, draw the line x+2y=7.

(b) Use your graph to find the solution of these simultaneous equations.

y=x+2
x+2y=17

[2]

(1]

A common error candidates
made when drawing this line was
to join (0, 2) to (7, 0). The point (7,
0) is a point on the line, but (0, 2)
is not. Making use of the working
space provided to calculate at least
three points on the line should be
encouraged.

Mark for (a) = 0 out of 2

e Not using the method of solution
stated in the question was frequently
seen with many candidates using

an algebraic method, often leading
to errors. A follow through mark

for x =0, y = 2 is available for this
candidate if they realised that the
point where their line crosses the
given line is the graphical solution
for simultaneous equations.

Mark for (b) = 0 out of 1
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() The region R is defined by these three in@qual ities. gz v D e O
y<x+2 x+2y 27 x<5 q =axdL y ¢ §
i i 4 4 b . 2]
(i) Shade and label region R. e _— lks - C
(i) The point Zis in region R.: ) b 2w 7
The x-coordinate and the y-coordinate of point Z are both integers. Lr B -
Point Z does not lie on the boundary of region R.
tw > 7
(a) Find the number of possible positions of point Z. o
(b.,..2) (1]
(b) The y-coordinate of peint Z is one more than its x-coordinate.
Write down all the possible coordinates for point Z.
!.X-:-ll).,fs,\i,,{/&f/., [2]

S (5]

This candidate demonstrates a
good understanding of the first two
inequalities. The line x = 5 is drawn,
but the shading is the wrong side of
the line for that given inequality. The
candidate is awarded B1 forx =5
drawn.

Mark for (c)(i) = 1 out of 2

This candidate gives the
coordinates of a possible position of
Z in their region. The question asks
for the number of possible positions
and not the coordinates.

Mark for (c)(ii)(a) = 0 out of 1

Candidates frequently gave
a list of numbers in answer to
this question rather than a list of
coordinates which the question asks
for.

Mark for (c)(ii)(b) = 0 out of 2

Total mark awarded =
1 out of 8
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7

= Bho oo

@
NOTTO
SCALE

Speed
(m/s)

0 8 90 T
Time(s) ’

The diagram shows the speed—time graph for a cyclist’s journey.

(i) Calculate the acceleration of the cyclist during the first 8 seconds.

= 260 kmlh.
At

Pecolovakion = fnal spedd - initial'speed
Time Taken
=y 020 - ' ;
= 23% 23 = oTsmist P12 wi® [1]
(i) Describe the mot1o§of the cyclist between ¢ = 8 and ¢ = 90. o
joxs . 1S Conﬁ'tm'h N 111
(iii) The total distance travelled by the cyclist during the journey is 558m.
Find the value of 7.
yapezi = = o7 Paraliel S
2 - oo
=2 ) @
=468
T= @—%‘
= 558 = q3&En
T A mls T= A2 m ! S 3]
(iv) Convert 6m/s into km/h.
- Aoo0 Km
st ®
= Ae600
= 6w boX 260 km/h {2

Mark for (a)(i) = 1 out of 1

€ It was common for candidates
just to refer to the motion as being
constant. In describing the motion
it is necessary for candidates to
make reference to the speed being
constant or the acceleration being
zero.

Mark for (a)(ii) = 0 out of 1

e A common misconception

was to assume that the value of T
could be found by dividing the total
distance by the maximum speed,
resulting in the common answer of
93. Appreciation of distance being
the area under a speed-time graph
is needed for the candidates to
access any marks.

Mark for (a)(iii) = 0 out of 3

@) The candidate finds the speed
in metres per minute. Conversion to
kilometres per minute is required for
a method mark.

Mark for (a)(iv)

=0 outof 2
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(b) A car travels 352km, correct to the nearest kilometre.
The time taken to travel this distance is 4.2 hours, correct to the nearest 0.1 hour.

Calculate the upper bound for the average speed of the cat.

oits. O

AvQ speed

&
™Ime -
42 =05 - @8 3525,
. Y
\Lpper bound or Distance B -
= 352 ¥ 05 = 252-5Km . £ Q2-44 kml|h S
0-A%2 = 005 ) -,

\LQPQ’ \)O\H’\A '@OY {'mo‘ ql'qq’i .' km/h [3]

. 424+ 0-06 = H.25hr5

o The candidate demonstrates
understanding of both a distance
written to the nearest kilometre and
a time to the nearest 0.1 hours and
is awarded B1 for 352.5 seen. The
common error when finding the
upper bound for the average speed
is to use the upper bound for both
the distance and the time. When the
calculation is a division, the upper
bound is found by dividing an upper
bound by a lower bound. Here M1
is awarded for the division with their
bounds.

Mark for (b) = 2 out of 3

Total mark awarded =
3 out of 10

27




Example Candidate Responses — Paper 2

Example Candidate Response 2 Examiner comments

@
A
@

NOTTO
SCALE

6l--

Speed
(m/s)

0 fmm el T

o

1N
Time(s)
L é -0

ezl .
g—a

43

az

JLO(\_S’?\-,’C

The diagram shows the speed-time graph for a cyclist’s journey.

(i) Calculate the acceleration of the cyclist during the first 8 seconds.

- O'{

©:1%.

m/s? [1]

(i)) Describe the motion of the cyclist between ¢ = 8 and ¢ = 90,

{1

Find the value of 7.

B~ Wt WARY 210 43T

558 -8 \o = &Y
s>~ =N\
—

@iv) Convert 6 m/s into km/h.

booe

$58= C@K{b (8o v y.a‘ xCA

(iii) The total distance travelled by the cyclist during the journey is 558 m.

cav ot 63

3]

Mark for (a)(i) = 1 out of 1

a The candidate needs to refer to
the speed being constant to give an
adequate description on the motion.
This was a common description
candidates gave.

Mark for (a)(ii) = 0 out of 1

This candidate makes some
attempt to relate the distance to the
area under the speed-time graph.
The area of the middle rectangle
is correct and is awarded M1. Two
mistakes are seen: the first area
being taken as a rectangle and the
base of the last triangle written as
90-T. The latter was a common error
usually resulting in an answer of 76.

Mark for (a)(iii) = 1 out of 3

@) The candidate makes the
common error of multiplying by 1000
and dividing by 3600, instead of
dividing by 1000 and multiplying by
3600.

Mark for (a)(iv) = 0 out of 2
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(b) A car travels 352 km, correct to the nearest kilometre.
The time taken to travel this distance is 4.2 hours, correct to the nearest 0.1 hour.

Calculate the upper bound for the average speed of the car.

(ore <‘3a Cw ;L*?Of‘f‘"i& '

(5;;.‘?3& G\i} e o The candidate gives the correct
# e bond of Jishonie . 2o upper bound for the distance and
cmes T\ ’ is awarded B1. However, although
walerhead 5N e they know the formula to calculate
ﬁvo«»\., seeed T BIAST the average speeq, they a.re unable
— o _ | to deal correctly with the given
- e — ~+ | accuracy of the time.
AN tvene <o WEL Nk [3] Y
A Reed = gL A< Mark for (b) = 1 out of 3

V\QQG—‘ \ao—.& OQ Quacad e SVece J: 1;&. '\‘\-

Total mark awarded =
3 out of 10
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8 (@

(b)

The matrix A satisfies the fdllowing equation.

’

arli D,

Find A.

(2 =2
B= (4 p)
The determinant of B-is 2.

Find the value of p and lierice write down B™L.

1P~ (~'L x\{)

B l=

i

[21

@ This candidate shows the
correct method to find the matrix A.
An arithmetic mistake is made with
one of the elements, which was a
common error, usually with one of
the elements in the first column. B1
is awarded for 3 correct elements in
the final answer.

Mark for (a) = 1 out of 2

9 The given determinant is used
correctly to find the value of p. When
finding the inverse of matrix B, this
candidate uses the determinant
correctly, however does not find the
adjoint of matrix B. B2 is awarded
forp=-3.

Mark for (b) = 2 out of 3
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()

W

-

w

o

\

The diagram shows shape 4 and shape B.

: . . . e e It was common for candidates
(i) Describe fully the single transformation that maps shape 4 onto shape B. K
to know that the required
[tanslalion 2] transformation is a translation.

Many, like this candidate, did not
give the required vector or gave an
Draw and label shape C. 2] incorrect vector.

Mark for (c)(i) = 1 out of 2

=2 ih0
(i) The transformation represented by the matrix ( 0 _2) maps shape A4 onto shape C.

o This candidate uses the matrix
correctly to find (and not replace)
two of the coordinates of shape C.
To access any marks at least one
more point is required.

Mark for (c)(ii) = 0 out of 2

Total mark awarded =
4 out of 9
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8

(a) The matrix A satisfies the following equation.
2 3 5 3
(5 2)‘3A=<—4 —1>
Find A.
0 S (5 3
(%5 z> *BH’C >
bR
=3, 1) (5 )
5-2 -3
-~ (‘l -5 \ z>
_3R=[

5’% T\ .
W, é/> >(5

The determinant of B is 2.

o e

Find the value of p and hence write down Bl
P 2
1 (-
—_— \-1 Z
2
% 7
- % Y
V.

-2 A

()

‘Q

YL

ab{ku myndnt = ma\ “beo

=2

2p-%
'2_? = 2%
p-1gs
JZ1
p=5

@ The correct method is seen for
finding matrix A. It was common for
an error to be made with one of the
elements, in this case when dividing
by —3. B1 is awarded for 3 correct
elements in the final answer.

Mark for (a) = 1 out of 2

e A common error when trying

to find the matrix was to write the
determinant of B as 2p — 8§, leading
to p = 5. This candidate is able

to follow through their mistake
correctly, using the determinant and
their adjoint matrix and is awarded
B1.

Mark for (b) = 1 out of 3
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(©

w

'S

w

The diagram shows shape 4 and shape B.

(i) Describe fully the single transformation that maps shape 4 ontq‘shape B.
kv ansla
\ Y C\N:(A\‘mr\ g—vom o YQL\'W ( 3

A : ae (=240
(ii) The transformation represented by the matrix ( 0 _2> maps shape 4 onto shape C.

Draw and label shape C. © o @) It was common to see
candidates drawing shape C

the same size as shape 4. This
candidate, like many, assumes the
given matrix represents a translation
2 to the left and 2 down.

Mark for (c)(i) = 2 out of 2
Mark for (c)(ii) = 0 out of 2

Total mark awarded =
4 out of 9

33



Example Candidate Responses — Paper 2

Question 9

Example Candidate Response 1 Examiner comments

9

P
\ NOTTO
20 SCALE
R T

PQ is a vertical pole. 20 = St

Acrope is attached from the top of the pole, P, to a point on the ground, R.

PR=20m, RQ = 11mand ROP = 90°. 2or -\ =
(a) Show that PQ = 16.70m, correct to 2 decimal places. 2'}q c
by  pytagrac, Dreovum 2o W oo e
L Nt S -
aot 2\ 4 3 {2719 =y} 2l
® o V60 = 00

1

e o
) M
o 7 ens %
s ASk SSI
" Asecond rope is attachied from P'to apointS. » - P

—/

RV
'// .
Tzl S" sy @

POS =90° and RS =30m.
The angle of elevation of P from S is 36°.

Calculate ROS ¢ lao0-9 t=5Y 9e=
alculate . PSR =l1A0-Q0 236 = “Now A .
G find QS Avoygh Sine vole &S'Q ‘ o\)ﬁ\» cosxme yole {ind
o: N A O v
NP TS D 44 -2-3
SnRLK sinlay - CSR> \2r @i - 36%
P oinly) = qR} 20w e
P = C\B :\Z.E
S\‘r\(gq)
Pes ) : |
= . ROS= i) 5]

@ The correct method for
calculating PQ is shown in the
working. The candidate makes

the extremely common error of
not writing the value of PT to at
least 3 decimal places. To access
full marks when being required to
show a value to a given accuracy,
candidates need to show a value to
greater accuracy than that given in
the demand.

Mark for (a) = 1 out of 2

e The candidate incorrectly places
the angle of elevation in triangle
PQS resulting in OS=12.11. This
value was frequently seen for OS,
either from the given error or from

a misapplication of the tangent
formula, with the angle of elevation
correctly placed. Their value of OS
is then applied correctly into the
explicit form of the cosine rule for
cos Q. The candidate is awarded
M2 for the correct use of cosine rule
with their QS.

Mark for (b) = 2 out of 5
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©
NOTTO
SCALE
A third rope is attached from P to & point,T.
TPQ = 40° and POT = 97°.
Calculate PT: -
~Sine  vule
R 4, - o T - o\(: 293
. R 3 i
sin(a7) sw(‘w ) PT=243%
A
- PTa= \86- (A1+10)
=NeN
4 Sin ("\?,) = \B' i Q <
-6
o = \6'= ] CPT= .. 2R 4
Tauy) - e m 14

Mark for (c) = 4 out of 4

Total mark awarded =
7 out of 11
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9

P

NOT TO
20 SCALE

R- 11 (9}

PQ is a vertical pole.
A rope is.attached from the top of the pole, P, to a point on the ground, R.
PR =20m, RQ = 11m and RQP = 90°.

(a) Show:that PQ = 16.70m, correct to 2 decimal plaﬁes.
26" =t ol \ Wao ~ R A

_\ = \&-16

qoomwire™ | {I7q =lat .
\& - 7032 =a®

. A second rope is attached from P to a point S.
PQS =90° and RS = 30m.
The angle of elevation of P from S is 36°.

Calculate ROS. N L=

WneQ = 3e Sirs i,
= 24305
W\
SN = . Leo
DN ksTD

—

\J&N RQS =

(21

[5]

Mark for (a) = 2 out of 2

a The candidate makes a wrong
assumption that angle OSR can be
calculated by subtracting 36 (the
angle of elevation) from 180.

Mark for (b) = 0 out of 5
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©

T

A third rope is attached from P to a point 7.
TPQ = 40° and POT = 97°.

Calculate PT.
X, >< e T©
16 Te SiAAT = LSNo
588 = (o -&27\
65795
© 627

= %

267N = D

NOTTO
SCALE

e The candidate assumes that
the given values can be used in the
sine rule to calculate PT, either by
assuming the triangle is isosceles
or by misapplying the sine rule.
This was a common error made

by the candidates, failing to realise
that angle PTQ could be calculated
by considering the angle sum of a
triangle.

Mark for (c) = 0 out of 4

Total mark awarded =
2 out of 11
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Question 10

10 D is the point (4, 6) and E is the point (e, €).

~

(a) The length of DEis v20. oy e

AY
Form an equation in ¢ and solve it to find the possible coordinates of E.
Show your working. -y

e lé e -Yes & 36 - le -leie® 0 V-
Ve 2be #5211 ‘
L E I 3L 0
> le® Qe + 1)z 0
e~ g —2e416 20

ele-¢) 2e-&eo

(e le-¢yo
@/:@10 é” g\_’ o
e o €+ &

(oo r By 08 B B 15

pEdlne s (ae)® P

Example Candidate Response 1 Examiner comments

a This candidate starts again from
the second line and correctly works
out the values of e. Frequently
candidates did not give coordinates
of the form (e, e) for the final answer,
instead using one of each value in
the coordinates, as seen in these
answers.

Mark for (a) = 4 out of 5
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() Fisthepoint(—f 5). (1,54)
The gradient of the perpendicular bisector of DF is %
(i) Findthe valixe of f . Y - 4 B L
é-*,g—c 2‘—% ’Ka_,n«\& N Rec! \ma
EEa e 4o gy
. ; js PN
"?-’—"04 =1k 3F . 4-o 9 e This candidate finds a correct
O= ‘B‘E) “-o algebraic expression for the
{.0 s gradient of DF to earn M1. This is
X S then equated to the gradient of the
perpendicular of DF, which was a
common error.
Mark for (b)(i) = 1 out of 4
F= “
(i) The equation of the perpendicular bisector of DF'is 2y =3x+k.
Find the value of k.
‘A&—',\n [&-Xt1d \ ! . .
148y L(V J @ biwdes of 0, €) @) When attempting to find the
=50 1 ' _ value of k, this candidate makes
[CPSAPIEEIN E : a common error of using the
We 1217 = e coordinates of D in the equation
‘D rather than the coordinates of the
midpoint of DF..
Mark for (b)(ii) = 0 out of 3
Total mark awarded =
=0 3] 5 out of 12
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10 D is the point (4, 6) and E is the point (e, e).
(a) The length of DE is v20.
Fomm an equaion n ¢ and slve o findthe posible coordinates of £, @) € The correct algebraic

how your wo?king' . _ . expression is seen for the square
2 2 ﬁ Y of DE. A common error when
¢ - et) 4 (e -t) expanding (e — 4)* was to write

s e + 16. This candidate also
N L L A N (e-€)* |incorrectly equates this to 400
instead of 20.

Hoe e 82 0% = 814 e?x 3(
Moo LA - De? : 207 5 W\ e Mark for (a) = 1 out of 5
MY | 2 ®oo -\ = e?
& ag 3 -e?
. ;\\'A-\’\ N )&93 T e
1314 = e \Gp ¥ F e
@l se - V) s
el
ot
(1, \3)

BB e B, B s
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(b) Fis the point (—f, 5/).
The gradient of the perpendicular bisector of DF is %
(i) Find the value of /0
IR SR |

W R i = .H;\ .
2
waEE ‘l’% . . : 9
C\m\&“\w&( =
z 7 Ty
IYESRIRIC)
2§ = \&§
(-5
B
yLp— i .M
(i) The equation of the perpendicular bisector of DFFis 2y =3x+k.
Find the value of &.
asle) = 3(-a8) &k : (3
234.€ = -20s vk :
23.C ¢ A28 =k
66 =k

e The candidate calculates the
correct gradient of DF to earn B1.
They then make a common error
giving the algebraic expression for
the gradient of DF as 5fI(—f), coming
from use of the coordinates of " and
no use of the coordinates of D.

Mark for (b)(i) = 1 out of 4

@) The candidate makes the
common error of attempting

to find the value of £ when the
perpendicular line is through F.
They also make a further error,
missing the 2 on the left-hand
side of the equation. Use of the
midpoint of DF is required for the
perpendicular bisector.

Mark for (b)(ii) = 0 out of 3

Total mark awarded =
2 out of 12
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