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Example Candidate Responses — Paper 1

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 subject’s 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 12

4024 June 2022 Mark Scheme 12

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 1

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

Answers are by real candidates in exam conditions.
These show you the types of answers for each level.
Discuss and analyse the answers with your learners in
the classroom to improve their skills.

1 Work out.
(a) %*"é‘ _'_2'_“ & i X 3
58 6x3 /5
L _Lé of [
. / /8
Lt §® 0ax02 . o €@ The candidate has written the
;ﬁ”o 4«2 decimals as fractions and then
*I 10 o multiplied to give 8 hundredths.
iﬁ, 3 75% 008 0..0 (11 | This avoids the common error of
_l_o;;. evaluating 0.4 x 0.2 as 0.8.
Il

~

Examiner comments are
alongside the answers. These
explain where and why marks
were awarded. This helps you
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

Pl e i o The candidate writes the
201 "y 3 decimals as fractions and then
B %:6 * __:{__;4_3 multiplies to give 8 hundredths.
€ x ﬁ This avoids the common error of
’__’&i:?. - .—/22 18 [11 | evaluating 0.4 x 0.2 as 0.8.
,”,:ij’; ®) 0-“22 @ (1) ; Mark for (a) = 1 out of 1
= 800 a4 x 2
* o . 10 Mark for (b) = 1 out of 1
<o sud  .o0f 0..08. 1
oo /100
0%
o2 ’
Total mark awarded =
2 out of 2

Question 2

Example Candidate Response 1 Examiner comments

2 Asha asks a group of students about their favourite fruit.
The table and pictogram show some of the results.

Fruit Apple Banana Orange Melon
i v A e ¢ ™ @ The candidate uses the key
correctly to complete the missing

i ol ) frequencies and the row for

Banana @@@ @ ‘Apple’. Candidates often found it

, a challenge to represent 5 oranges
i @)k @ @ correctly. Here they use a half-circle
Melon O@ instead of a quarter-circle.
Key: O represents 4 people Mark for (a) =2outof3

(a) Complete the table and pictogram. [3] e Many candidates understand

that the mode is the most common
item, but select the frequency, 12,
k‘hb\ u.m.-) NRUIAN £ i | instead of the item, banana.

9 Mark for (b) = 0 out of 1

(b) Write down the mode.

Total mark awarded =
2 out of 4
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Question 3

Example Candidate Response 1 Examiner comments

L3
. Y
A
6
5
) N € The candidate indicates the
v g correct points on the grid to earn B1,
3 < 0 but does not use the coordinates of
2-----(141 ) these points in their answer. They
1 ¥ reverse the coordinates of the given
) >, points rather than referring to the
0 2t s , diagram for their answer.
A and B are vertices of a quadrilateral. )
Line L is the line of symmetry of the quadrilateral. )
Find the coordinates of the other two vertices of the quadrilateral.
iy | | Total mark awarded
. otal mark awarded =
(2597 9 (l,?} o 'l yand (.......] B 12 1 out of 2
Example Candidate Response 2 Examiner comments
A '
6
5
L
4

%

4 and B are vertices of a quadrilateral.
Line L is the line of symmetry of the quadrilateral.
€ The candidate is awarded B1

for one correct coordinate pair. The
, i coordinates (4, 3) should be (4, 2).
e :.’)Ll ....... ) and (..o ...... oD y 21 | They do notdraw the quadrilateral
on the grid, which would have
shown that their reflection of point B
was incorrect.

Find thé coordinatés of the other two vertices of the quadrilaterél.

Total mark awarded =
1 out of 2
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Question 4

Example Candidate Response 1 Examiner comments

4 (a) The temperature inside Luke’s house is 18°C.
The temperature outside his house is =3 °C.

Find the difference between these temperatures.

2L °C [1]

(b) Luke’s thermometer measures the temperature correct to the nearest degree.
At midnight, the thermometer measures the temperature outside as —6°C.

Find the upper bound of the temperature outside at midnight.

-6 41 .
2 .
2 é‘g o5 @ o A2 °C 11 @ The candidate correctly
-40 identifies that the upper bound of
vy -4-0 the temperature is found by adding
£ o5 ‘ . 0.5 to —6. Candidates often have
-6-5 . difficulty when calculating with

negative numbers and —6.5 is a
common incorrect answer.

Mark for (a) = 1 out of 1

Mark for (b) = 0 out of 1

Total mark awarded =
1 out of 2
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Question 5

Example Candidate Response 1 Examiner comments

5  The scale drawing shows the positions of two villages, 4 and B.
The scale is 1cm to 2km.

North
A

North

Scale: 1cm to 2km

(a) Find the actual distance between village 4 and village B.

A0Cm x 100 @ ' € The candidate writes down their
aAUokm correct measurement of the line,
QYo km [2] | SO is awarded B1. They do not use

the scale given in the question, but
attempt a unit conversion between

. o . cm and km.
ar @ 0]
. Mark for (a) = 1 out of 2

(b) Measure the bearing of B from 4.

@ The candidate does not
measure the bearing, but assumes
the angle is 90°.

Mark for (b) = 0 out of 1

Total mark awarded =
1 out of 3

10
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Example Candidate Response 2 Examiner comments

5  The scale drawing shows the positions of two villages, 4 and B,
The scale is.1cm to 2km.

North
A

Scale: 1¢cm.to 2km

(a) Find the actual distance between village 4 and village B.
6.3%x9 = 12.6km

e .
(1 ' @ some candidates did not
[2.:8..iinkm 2] | measure accurately. This candidate
measures the length 4B incorrectly,
. but they are awarded M1 for their
23° 0] distance in cm x 2, leading to the
answer 12.6km.

(b) Measure the bearing of B from 4.

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

Total mark awarded =
2out of 3

1
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Question 6

Example Candidate Response 1 Examiner comments

6  Kabir invests $250 in a savings account.
The account pays simple interest at a rate of 1.5% per year. -

@ Calculate the total amount of interest he will receive at the end of 4 years.
P 256 VS x4 150 1§
oV 0% _
@ =168 @ € A common error is to calculate
.00 f_ﬁf_‘"_ the interest correctly as $15 then
A ¢ (0 add on $250 to give the amount of
/),/fog 150 < money in the account at the end of
o s 26 ¢ 2 4 years rather than the amount of

interest received.

Total mark awarded =
1 out of 2

Example Candidate Response 2 Examiner comments

6 Kabir invests $250 in a savings account. .
The account pays'simple interest at a rate ofi1.5%|per year.

Calculate the total amount of interest he will receive at the end-ofi4 years,’

2

—_—

Py o asoxux s
[o0 '
loo
1 b e o Candidates often make errors
0 _’Ege\_' in calculations involving decimals.

This candidate shows the correct
calculation, but makes an error
when evaluating it. The value on
the numerator should be 1500 not
15000.

Total mark awarded =
1 out of 2
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Question 7

Example Candidate Response 1 Examiner comments

7
R .l NOTTO
o SCALE
The area of the rectangle is 9em>. 2 = (Lyb) = Jx3eOom™
The area of the triangle is 85 mm®. R
= BSwmmt2  ©O-8fem
Calculate the shaded area.
_Give your answer in cm?.
Sho;lw” Mea q -o0.9¢ _ o The candidate converts the
' : 0 area of the triangle correctly to
= $e25em 0.85cm? to earn B1. As seen here,
) ¥.a8 , .| candidates often make errors in
" 2| hasic arithmetic leading to an
incorrect final answer. It is good
practice to check results of all
calculations, particularly on a non-
calculator paper.
Total mark awarded =
1 out of 2
Example Candidate Response 2 Examiner comments
7
NOTTO
SCALE
3
Atea of A
The area of the rectangle is 9 cm?. Fhea. % o 2 % %S 2
The area of the triangle is 85 mm?. Lx W= qom -li xbx“\. = mm
Calculate the shaded area. ) :
Give your answer in cm”. 3 q \ ) 2 2
O Qom — 3O om
PR @y - s 5 € candidates find it difficult to
ki"/"f_f’ﬂ/m 0-5 = 0 convert between units of area.
| Foo0 Hoo IO 25 o This candidate clearly knows
3 22 -85 5 , , the relationships between units
"i’%-f,_ o : om” [2] of length, but then uses the
— 50 _ ' relationship 1cm = 10 mm instead of
5—‘5,9: 1cm? = 100 mm? to convert the area.
Total mark awarded =
0 out of 2

13
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Question 8

Example Candidate Response 1 Examiner comments

8
NOTTO
SCALE
The diagram shows a pentagon. ’ A = (%0 -
. . 6o
Find the value of a. J= ?60 H”\l.?- _3¢o-
0 £1zo b - e
(’ - Z 345 + 6S
32§ 39¢
2 0 ) ) .0
720 = 10 +A5 4 126+ 65 +a o
730 = 295 +q - - -7
720 -395 - a
{%25 :a]

B3]

The candidate doubles the
angle sum of a quadrilateral to find
the angle sum of a pentagon.

9 Most candidates understand
they have to set up an equation
using the sum of the angles in the
pentagon. It is common to see an
incorrect angle sum: here 720 is
used in place of 540. The mark
scheme awards M1 for their 540 -
(110 + 125 + 65 + 95).

Total mark awarded =
1 out of 3

Example Candidate Response 2 Examiner comments

@

7
.S . (o)
s o %
Sus
-

31

8 % A\ 0G
1107 125° NOTTO \
Q & SCALE Smo
\
@ J—;—’/
)
The diagram shows a pentago:i @ I ‘ \Z_OS
Find the value of a. CD S 35
+ 6
o T
+15
g6 —%aS
(- x2S
A [ 5%

Some candidates could not
recall the correct formula for the
sum of angles in a polygon. This
candidate finds the angle sum
correctly as 540° and is awarded M1
for this. They also find the sum of
the given angles as 395°, but do not
use this to reach their answer. Their
answer of 108° is the interior angle
of a regular polygon.

Total mark awarded =
1 out of 3

14
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Question 9

Example Candidate Response 1 Examiner comments

9  Shani makes a sequence of patterns using counters.

Pattern 1 Pattern 2 Pattern 3

@), éomplete the table.

Pattern number 1 2 3 4 5

Number of counters 5 8 11 14 17

1

-(b) Find an expression, in terms of #, for the number of counters in Pattern 7.

rd Tt
a + d (n—1) @ Many candidates use the

513 (n-1) 1) - formula a + (n - 1)d to find the n™
5 4 3. 3 term of a sequence. This candidate
2 ) 3= 2 , identifies that a = 5 and d = 3 but
sn el makes an error when simplifying to
(¢) Shanihas 100 counters.  ©: - give an incorrect final answer. The
She uses some of the counters to make Pattern 20.
She uses all the remaining counters to make Pattern £. mark scheme awards B1 for 3n +k
Find the value of k S - I seen.
6ooleh s peltine L Mark for (a) = 1 out of 1
=20 tr =20 @ o Mark for (b) = 1 out of 2

ld,q@.,_._% == K. (o6 -6 = K ] ]
; o @ Itis common to see candidates

38 s u o continuing the pattern from the table
' rather than using their expression
fqﬂa-\: 56 7 83 o, G e oy from part (b). This candid.ate.
Moofc = 17 20 23 2619 %2 % ‘? 4044 47 Go 5 5‘(’ 5’? finds the correct answer in this

/ 2. part because they have used this

k - [3]

approach rather than using their
incorrect n term expression.

Mark for (c) = 3 out of 3

Total mark awarded =
5out of 6

15
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Example Candidate Response 2 Examiner comments

9  Shani makes a sequence of patterns using counters.
© v

[ J [ [
@ - ’ °
[ N N ] o000 [ X N ]
] [ N ) 00
K o000
4 [ ]
-P,attern 1 Pattern 2 Pattern 3

e
(a) Complete the table.

Pattern number |’ 1| 2+ 13 4 5 (¢ 1 8 4w
Number of counters | 5 8 11 ) |,|1 11 2o 23 26 29 34
LT L el < e T T ntvle 3o 1]
- X 75 .35 G) Hu
(b) Find an expression, in terms of n, for the number of counters in Pattern . 16 "7 48 19 20
5., 33 8 ga 42
‘3 2 anger @ ST @ Most candlda-tes could identify
that the numbers in the sequence
' were increasing by 3 each time. This
candidate uses this difference to
N3 2] write an incorrect expression for the
. n" term.
(¢) Shani has 100 counters. -
She uses some of the counters to make Pattern 20. Mark for (a) 1 out of 1

She uses all the remaining counters to make Pattern £.

Mark for (b) = 0 out of 2

Find the value of k.
. | ..
1. [
A 5w & mabe P atten 20 @ 9 Some candidates answered
—Tg-. o L L - L this part by continuing the values in
Pateecn K LU 1.,,(,.__‘"‘3"_9 uu«bvm‘ o ' the table up to thfa 20"? pattern as is
e vale 4« " Rq e Y seen here. They identify that there
se R e M are 62 counters in pattern 20 which
ey B a leaves 38 counters remaining. They
' ' I then use their continuation of the

table to identify that pattern 12 has
38 counters. This approach leads
to the correct answer despite the
incorrect expression in part (b).

Mark for (c) = 3 out of 3

Total mark awarded =
4 out of 6

16
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Question 10

Example Candidate Response 1 Examiner comments

10 A bag contains red balls, blue balls and green balls.
Theratio red:blue=3:8.
The ratio green :blue=2:5.

Work out the fraction of the balls that are blue.

PR I L Ao
x5 2
3% §uio
1% %o \«tﬂ‘-\éo
P oMo b

[3]

The candidate understands
that they need to equate the blue
parts of the two given ratios to
find the ratio red : blue : green
in the bag. They use the lowest
common multiple of 8 and 5 to
reach the correct ratio 15:40: 16
and are awarded B2. To complete
their answer, they need to find the
fraction of blue balls in the bag using
40 + (15 +40 + 16).

Total mark awarded =
2 out of 3

Example Candidate Response 2 Examiner comments

10 A bag contains red balls, blue balls and green balls.
Theratio red:blue=3:8.
The ratio green :blue=2:5.

Work out the fraction of the balls that are blue.

Gl
¢

\% iy ,f,fa‘ L'o/u‘e ‘a"’llg

2= "\‘((,U'\ &ﬁxtl o

T VcA \,V\’lﬂ

[3]

€@ Many candidates do not
combine the two ratios correctly by
first equating the blue parts. The
common misconception seen here
is to treat the values in the given
ratios as the number of balls of each
colour in the bag, rather than the
proportion of each colour.

Total mark awarded =
0 out of 3
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Question 11

Example Candidate Response 1 Examiner comments

11

a In part (a), candidates are
required to show the construction
arcs for their bisector. Here, the
first arc has a small radius, but
the resulting bisector is sufficiently
accurate.

Mark for (a) = 2 out of 2

This candidate identifies the
correct side of the bisector to

(a) Use a straight edge and compasses only to construct the bisector of angle PSR. [2] give the required region for part
(b). However, their shading is
(b) Point X lies inside quadrilateral PORS and is closer to PS than to RS. incomplete because it does not
Shade the region in which X must lie. [ include the region inside their arc.

This is a common error, particularly
when a small arc is used for the
construction in part (a).

Mark for (b) = 0 out of 1

Total mark awarded =
2outof 3

18
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Question 12

Example Candidate Response 1 Examiner comments

U2~ (a) Write 0.00203561 correct to 3 significant figures.
0:0020Yp o o

Q.00 26‘4000

(b) By writing each number correct to 1 significant figure, estimate the value of

¥3.93 x63.7

0.425 .
Y o0 JY % ¢o
oo N

o-Yoo ' 0. Y4 ’ i

2% 60 o + o

20
o2 ZXéo 426 A lo
\ge .y ‘ %y

200

{1

[21

o It is a common misconception to
include extra zeros when rounding
decimals. The candidate's answer of
0.00204000 implies a value rounded
to 6 significant figures rather than
the 3 significant figures required.

Mark for (a) = 0 out of 1
Mark for (b) = 2 out of 2

Total mark awarded =
2 out of 3

Example Candidate Response 2 Examiner comments

12 (a) Write 0.00203561 correct to 3 significant figures.

0.007)

(b) By writing each number correct to 1 significant figure, estimate the value of
' V393 x63.7

0425 -
(2]
Jo <\

0
B ’l*‘g\\

X : A

=\ O
Y

(11

[2]

o It is common to see confusion
between significant figures and
decimal places. Here, the candidate
has rounded to 3 decimal places,
rather than to 3 significant figures.

Mark for (a) = 0 out of 1

e The question requires all
numbers to be written correct to

1 significant figure. It is common
for candidates to round 63.7 to the
nearest integer, 64, rather than to
60 as required. The mark scheme
awards B1 for 4 and 0.4 seen

Mark for (b) = 1 out of 2

Total mark awarded =
1 out of 3
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Question 13

Example Candidate Response 1 Examiner comments

13 (a) Bvaluate (V9x 5/6_4)2.
L\*.
(5 = 647™)
AxLN\*
(o= @™ )

45<n<35.5

s J=

(‘BK‘-\\’L-

(\'2.\7'
J44

ey

© (b) Write down an irrational value of # that satisfies this inequality.

T

(21

(11

o Many candidates did not know
the meaning of ‘irrational number’.
In this case, the candidate knows
that a surd will give an irrational
number, however they choose the
square root of 25 which is equal to 5
and is not irrational.

Mark for (a) = 2 out of 2
Mark for (b) = 0 out of 1

Total mark awarded =
2 out of 3
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Question 14

Example Candidate Response 1 Examiner comments

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

qxlﬁyf: zoxr/'

<Q=10

2000 0.002 2x107* 2x1072
2000 O-00L 00001 00z
-4 -2
2x0 0:00z 2x o 2900..... [1]
smallest
(b) This is a calculation using numbers in standard form. 1.4
ax1077+5x10° = 4% 107 0% 2 109 P
Find the value of « and the value of . : 1076
-7 .
. b -
AX 0" s 5ot plxig® b4
ax s Fx AN ;,x,o-lé “ o,
20«10
ax107: by 16 Bx 07
X : - I
x107%, 509 1 2% ‘-)4
s lyxt

q 2]

€@ The question states that the
numbers are in standard form so a
must be in the range 1 £ a < 10.

This is a common answer and leads
to a correct calculation of 20 x
107+ 5% 10° =4 x 10”5, however
20 x 107 is not in standard form,

so a =20, b =9 does not meet

the requirements of the question.
The mark scheme awards SC1 for
answers a=20and b=9

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

Total mark awarded =
2 out of 3
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Example Candidate Response 2 Examiner comments

14 (a) Write these numbers in order of size, starting with the smallest.

2000 0002  Bx10™* 2x1072
U000k 2.0L
—g -1
L ¥ |0 0205, L xR ”ZOOG [
smallest

(b) This is a calculation using numbers in standard form.

ax1077 = 5x10° = 4x 10716 L .
20W0™ . 4910
Find the value of ¢ and the value of 5. 7)( \o°®
-7-%
o 16 & ~g-p< f-16
< lo 24 xlo — %
< -
bz-%
o @ @ This candidate correctly
~ identifies the first number as 2

x 1077, but makes an error when
rearranging —8 — b = —16 leading to
b = -8 rather than the correct value
of b = 8. The candidate is awarded
- @ B1 for one correct answer.

b= (2]
Mark for (a) = 1 out of 1
Mark for (b) = 1 out of 2

Total mark awarded =
2 out of 3
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Question 15

Example Candidate Response 1 Examiner comments

15 yis directly proportional to (x—1)2.
Whenx=5,y=32.

Find the value of y when x =—2.

y (= )* - 2\%(("1\"1) L2

_ ‘&(3‘-"\31 Y= % y ¥

Zas kST g m (s

O o= KS7Y) R
. =4 3= %}:‘ ‘ ‘
l’\”"%- e H e

o The candidate sets up an
equation relating x and y correctly.
Some candidates use the incorrect
order of operations when evaluating
the bracket: here they square each
term before subtracting, leading to
an incorrect value of &.

e The method mark is awarded
because the candidate shows their
value of k and x = -2 substituted
correctly into their starting equation.

Total mark awarded =
1 out of 2

Example Candidate Response 2 Examiner comments

115 yis directly proportional to (x—1)°.
) Whenx =5,y =32.

* Find the value of y when x =—2. o T

2 WQ;Z (j:q/)((’Z)
Lj:K(%*L) ,)z;g;“ 22 K \j; ,l./(
22 = K(S-N" =20
22 = K (S (DO - 2ak)
5 = K (2§ 41 - zmcd))
A = K (26 -10) =it el
23 :K(j/_(o>

@ The candidate sets up an
equation relating x and y and finds
the constant of proportionality
correctly as 2, so they are awarded
B1. In their next step, they use

this value of £, but the incorrect
relationship of y = kx in place of y =
k(x — 1)2

Total mark awarded =
1 out of 2
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Question 16

Example Candidate Response 1 Examiner comments

16 The graphof y= 55—3 —3x+2 isdrawn on the grid.
Tt
A
H : HEE @ The candidate draws an
: S th i acceptable tangent to the curve at
Fitti N 4 i1 : g5 x=—1 and indicates two correct
RERERIL EeEEEREE b e e pairs of coordinates on their tangent.
* SEadRan) '5'“4
i I : Sy
1 ‘\ ¥ C = ! i
NG : e
-4 =3 ] — e e R
" i N /
b B L = N g
tdey (1 a1 @0
(a) By drawing a tangent, estimate the gradient of the curve at x =—1.
= — au,
’l; il «j———j—> ) = ’@- Us
Q"Sb ‘Z_—)_"ml o aﬁ%l'%
: —~q-+]o go =227 . .
-t g T q; ~ | @ 1tis common to see errors in
0 ?13 i L the calculation of the gradient. Here,
i,,)—b— 1 o ' ; 21 the candidate uses (0.7 — 7) in the
(b) By drawjng a suitable straight line on the graph, find the solutions of the equation x? —3x=0. numerator rather than (0.7 — 7).
Pl ) o2l e
@ 2;— o o Mark for (a) = 1 out of 2
@ ;;,3__3,“ 1= 2 Mg ooe e The candidate correctly draws
< peA e 3] the line y = 2 on the graph and
d'r 2. i finds the x-coordinates of the
points of intersection to give the
solutions. It is common to see errors
when reading these values and
the candidate's value of x =4 is
inaccurate.
Mark for (b) = 2 out of 3
Total mark awarded =
3 outof 5
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Example Candidate Response 2 Examiner comments

3
16 The graphof y= % —3x+2 is drawn on the grid.

4
)(.l ”\\ 7
PES S / 3
o i B ALY i .
%us s Ssmassiamisnslimsstiinzess
5 e
; Hatw
N o+
o G ye;re
Y \\ N TETTE
2 ‘ ettt /
/ HENG st
B Eaa vanasgss
N ’ =
—4 2 az o e B : 4 x
iy : ! :
1 NGid
} \\
ey

(a) By drawing a tangent, estimate the gradient of the curve at x =—1.

/55
g o 26768 -
e e IO A TR,

ik 2]

3
(b) By drawing a suitable straight line on the graph, find the solutions of the equation _xg —-3x=0.

=~2

Nzt or =24
D *1’}:-5% +0 - y = _K; -3%+0 € A common error is tg rearrange
3 Yy the given equation to x? —3x=-2
] ]

g |6 - 506) - ygAg LA RN YR ED . 31 |and find the points of intersection of
Y 5 = Yo. PL the curve with the line y = -2, rather

6 § ‘ ’fg{ than with the line y = 2.

L L
Y g Ll S B T T ::_l‘_:_ Mark for (a) = 2 out of 2
r 5*; Y S |53 6
; &g 15 LX Mark for (b) = 0 out of 3
-~ Yydb— U bX W

v
“
>

Total mark awarded =
2outof5
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Question 17

Example Candidate Response 1 Examiner comments

17 (a) Ryansays:
" Bach diagonal of quadrilateral Q divides it into two congruent isosceles triangles.

Draw a ring around each of the quadrilaterals in the list for which Ryan’s statement is always true.

o
Squa@ Rectangle
g I N

(1]

Parallelogram Trapezium Kite

7 b Q
£

()

NOTTO
SCALE

C

AXB and CXD are straight lines.
X is the midpoint of 4B.
AC is parallel to DB.

Show that triangle AXC is congruent to triangle BXD. ‘
Give a reason for each statement you miake-————_

, : e &xp ao¢fiven
R = XD (% 'MWM&QMWD@LM&W‘M
AX=rB (R b He R L é s b\gﬁ} T
AXC o BAD... Lueabizolly ...o00 T3 ©

4
ey \MW{ e A/Q'wg”uxu\k‘ Sy Shs @24,9(/1%93?‘ 3]

This candidate sketches the
quadrilaterals which helps them to
identify square and rhombus as the
only two satisfying both conditions.

Mark for (a) = 1 out of 1

e Candidates often attempt to pair
up sides and angles from the two
triangles. Here, the candidate states
a correct pair of sides and a correct
pair of angles with correct reasons.
The pair CX = DX cannot be found
from the given information as X is
given as the midpoint of AB but not
of CD.

0 The candidate does not use the
information given in the question
that AC is parallel to DB, which
leads to a second pair of angles.

o Candidates rarely state a
congruence condition to complete
their answer. In this case, the
candidate does state the condition
SAS, but this cannot be used

to show congruence with the
information given about these
triangles.

Mark for (b) = 2 out of 3

Total mark awarded =
3 out of 4
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Example Candidate Response 2 Examiner comments

17 (a) Ryansays:
Each diagonal of quadrilateral O divides it into two congruent isosceles triangles.

Draw a ring around each of the quadrilaterals in the list for which Ryan’s statement is always true.

Rectangle Rhombus Parallelogram  Trapezium Kite) '[1] Mark for (a) =0outof1

()
NOTTO
SCALE
C
AXB and CXD are straight lines.
X is the midpoint of 4B.
AC is parallel to DB, B - St
Show that triangle AXC is congruent to triangle BXD: BRI
Give a reason for each statement you make.
A . @ The correct reason for this pair
.....AX.L.....’?..&K.Q............Q&\&mﬁ%&.‘ﬂ%....QA’.%.‘@S) o of ang'es is ‘Vertica"y opposite’_
A N R .
R‘ID\X & A?‘ €. V‘ff‘“*""ma'\"“';)'e e The correct reason for this pair
CAX..Z. 0861 of angles is ‘alternate angles’. No
usw%hkk(.mé\c_w%lc.wéb wrke) 13] information about the sizes of the

angles is given, so 90° is incorrect.

@) Itis common for candidates
to show that triangles are similar
when they are required to show they
are congruent. Here the candidate
states three pairs of equal angles
and uses the condition 444 which
shows the triangles are similar.
They need to state at least one
pair of equal sides to show they
are congruent. The candidate is
awarded B1 for two appropriate
pairs with incorrect reasons.

Mark for (b) = 1 out of 3

Total mark awarded =
1 out of 4
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Question 18

Example Candidate Response 1

Examiner comments

18 () =3x—7
Find £~ ().
y-1>2¢ @

1= *5

!

3

'@ =

(2]

0D

a Candidates often make sign
errors when rearranging. This
candidate knows how to find an
inverse function, but the first step of
the rearrangement is incorrect. This
step should be y + 7 = 3x rather
than y — 7 = 3x.

Total mark awarded =
0 out of 2

Question 19

Examiner comments

Example Candidate Response 1

19 (@ é={a,b,c,defghij}
P={a,¢i} "
O={f,g'h1j}
R={c,d,e,f, g}

() Find PUQ.
PUQ:{C\J@;{@) h}‘\’)j}

@) Find n(®'n(QUR)).
QUR: {Qdﬂ;ﬁf«q )h)i-;j}
P/:{blC,dnC te¥la\ )_\}

()

{Q,Q,F}Q;h :L ) il [1]
= =70

(P/ﬂ (QUR\\ = {C;d,)? ,q l\\ ))} o {C,d £ 9 n }3 '} [

€
4

c

Use set notation to describe the shaded subset in the Venn diagram.

aNE ]

@ Many candidates are unfamiliar
with set notation. This question asks
for the number of elements in the
set. The candidate has identified
the correct elements, but has listed
them rather than stating that the
number of elements is 6.

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

Total mark awarded =
1 out of 3
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Question 20

Example Candidate Response 1 Examiner comments
NOT TO
SCALE
e ° It is good practice to annotate
AR the diagram with angles that have
6y | been calculated.
0 Mark for (a) = 1 out of 1
=
4, B, C and D are points on the circle, centre O.
(a) Find 4DB.
o}
l')/ = ¢ ADB = .. 2% i
(b) Find BCD.
154SC +C = \8o
e The candidate makes an
To+ C = (%o . ) arithmetic error in their working,
C - l@o-lo | leading to an incorrect final answer.
- X ' This should be 80 + ¢ = 180.
= |\
o1 Lo o
NN
N - 8o -0 c 5
,L ————
2o T 0°
m oz 4o C e - | @ Itis not sufficient to state
2 : N x = 55 without identifying angle x
. =5C 9 either using three-letter notation,
OAB or OBA, or by marking it on the
diagram. As 55° is marked correctly
on the diagram in this case, B1 is
awarded.
Mark for (b) = 1 out of 2
Total mark awarded =
2 out of 3
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Question 21

Example Candidate Response 1 Examiner comments

21 (a) Factorise 4x®+5x—6.

? a3 N
9 a9

(444 9} e - Q

(xa2) (Ux=2)

[2

[2]

Mark for (a) = 2 out of 2

o A common error when
simplifying a negative power is to
invert the fraction in the power,

as well as the fraction inside

the bracket. The power in this
expression should be %2 and not 2.

Mark for (b) = 0 out of 2

Total mark awarded =
2 out of 4
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Example Candidate Response 2 Examiner comments

2
14 299
/21 (a) Factgfise 4> +55—6. /\
4% @-8% +3% - b @ gxx 4%
X
4o (%-2) 13 (%-2) 3xx Qs

@ (% (4% + 5)

(- 2)(4A13) 24 2]

-1
@ Simplify (i—g) oL
6 \2
6 Y CL) (3

x& ——-—~)CG6 g -}i" :35__ _l_xé‘
-— > |
c §/ @ & .

€ The first line of working should
have +8x — 3x, to give +5x.

@) The expansion of these
brackets has two of the three terms
in the original expression correct,
and the candidate is awarded M1.

Mark for (a) = 1 out of 2

@ This first step of working
is correct and the candidate is
awarded B1.

@ Itis common for candidates to
apply the index outside the bracket
to one term only inside the bracket,
leading to a partially correct answer.

Mark for (b) = 1 out of 2

Total mark awarded =
2 out of 4
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Question 22

Example Candidate Response 1 Examiner comments

22 Abag contains these 9 letter tiles.

HOUEEBEEE

(a) Nur takes one tile from the bag at random,
She notes the lettér and then puts the tile back in the bag.

Find the probability that she does not take a letter E. 2
9 .
9 lq
: [11 | Mark for (a) = 1 out of 1
(b) Nur now takes two of the 9 letter tiles at random without replacement.
Find the probability that both tiles show the same lette; . o This candidate understands
A A .\ how to calculate a probability
Y 3z ? Y= ) without replacement. They find the
R - - probability of taking two letter E's
2 correctly. They do not add on the
probability of taking two letter Ss.
3/ The candidate is awarded M1 for
28 B2 1
9 8

Mark for (b) = 1 out of 3

Total mark awarded =
2 out of 4
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Example Candidate Response 2 Examiner comments

22 A bag contains these 9 letter tiles.

IE]IE]IIIIE]

(a) Nur takes one tile from the bag at random. ‘ Sa
She-notes the Ietter and then puts the tile back in the bag. .- + =

-
o -

Find the probablllty that she does not take a letter E.

? (hotE)= —Z" ' I - 7‘

Mark for (a) = 1 out of 1

(b) Nur now takes two of the 9 letter tiles at random without replacement.

" Find the probability that both tiles show the sgme letter.

2 3
—_— oy | A =
P- T * Tt 9°79 € .| @ This candidate considers the
' 9 - 4 " : probability of taking two letter
- B + g Es and two letter Ss. They make

9 a common error for probability
g1 without replacement: they reduce
3] | the numerator by 1 for the second
tile but they leave the numerator
as 9 rather than reducing it to 8.
The candidate is awarded SC1 for

s

8
answer —.
81

Mark for (b) = 1 out of 3

Total mark awarded =
2 out of 4
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Question 23

Example Candidate Response 1

Examiner comments

23

7 NOTTO

AN SCALE

The diagram shows the major sector of a circle with-centre O and radius 3 cm.

7 252 TL
Calculate the area of this sector. -x28 ED The candidate shows a correct
Give your answer in the form &m, where k is an integer. 252 . calculation for the area of the major
2 i
206 2 80 T % 32 ‘ sector. Thg questnlon asks for an
- &6 360 : o : answer using an integer value of
280 28 XTLXQ 252 o k, which requires can‘cljidates’ to
T30 360 unde_rstand the term |n.teger .. The
- candidate should simplify their final
answer to 7z rather than leave it as
a fraction.
Total mark awarded =
1 out of 2
Example Candidate Response 2 Examiner comments
N 2
23 & P
q 369
NOT TO P
AN SCALE _/ \
The diagram shows the major sector of a circle with centre O and radius 3 cm. o The questlon asks. for the _area
—_—_— of the major sector which requires
Caleulate the area of this secfer: o candidates to know the term ‘major
Give your answer in the fo ) where & is an integer. , o X
N sector’. The angle of 80° given in
— ,8’@_ R X} /\72/ the diagram is the minor sector
260 o angle. This candidate makes the
}4’ \?: common error of using this angle
Y om? [2] to find the area of the minor sector.
The candidate is awarded SC1 for
their final answer.
Total mark awarded =
1 out of 2
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Question 24

Example Candidate Response 1 Examiner comments

2—5x

24 (a) Solve m=3 .

(T +(0) Qn—‘)—?C))

2 —-S5e = 'Q’JC -+ (30
Aore + Soc

Vo

= 9 x=
3 __5_
x—=2 2x+1°

e +3 +Sx -0 9
(2c=2) (Loet 1)

(27@1’”

e
350 +72

-3
=

(b) Express as a single fraction in its simplest form

t)

\

P i3]

Lloc — 77

Coet 3 5 (oe-2) ioe =7

(re=2) 22+ 1)

Soc—lo 2

Mark for (a) = 3 out of 3

@ Itis common for candidates

to omit stages of working. This
candidate uses the correct common
denominator when combining the
fractions, but does not show a
correct numerator at any stage. The
candidate shows the correct two
parts of the numerator separately,
but adds them rather than subtracts.

Mark for (b) = 1 out of 3

Total mark awarded =
4 out of 6
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Example Candidate Response 2 Examiner comments

2—5% _
24 (a) Solve 3x+10—3'

9-5T = 3 (32+10)

4o = 3% 9

(A
a-Szt = 9x+ 30, H o)
A8 ° t=2
Qrtgx +30-3 = 0
et 438 =o
x= Q—'
(b) Express as a single fraction in i.ts simplest form xE_Z — chTl .
il 3 ¢ ¥ 1 | o x-Sz -plbtd
-2 Rt | —
A "3~ & e
sty — s @ [ = % -1

6243 =S - [0
Axn*-3x -2

1

=1

IR =YL

(3]

a This candidate eliminates the
fraction and expands the brackets
correctly.

@ Itis common for candidates

to omit negative signs when
rearranging and x = 2 is a common
incorrect answer in this part. The
error is in this line which should be
14x = -28 leading to x = —2.

Mark for (a) = 1 out of 3

e This candidate shows a correct
numerator before expanding
incorrectly. In the next line — 10
should be + 10. They are given
marks for the correct numerator
seen.

o The denominator is seen
correctly earlier in the working, but
is copied incorrectly at this stage
leading to an incorrect denominator
in the final answer. Candidates
should check their work for this type
of transcription error.

Mark for (b) = 2 out of 3

Total mark awarded =
3 out of 6
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Question 25

Example Candidate Response 1 Examiner comments

25

R Q
. NOTTO
SCALE

OABC and OPQR are parallelograms.

4 is apoint on OP and C is a point on OR.
Od=aand OC=c.
O4:0P=1:4and OC:CR=2:3.

(a) Find O in térms of c.

- C+Cle 2473
6c=2 OccL: : 2w O
cR=3 ) — =T +.C
<=2 crc+¢ Ok = ‘ 2
(b) Find EQ: as simply as possible, in terms c;’f' aandec.
- '
cCR=crg OA=| Y
O Py '
Gz | '(.)@:L[
Cte+Ya
3 _ = CtcqlHa
, 2
(¢) Find theratio area OABC : area OPQR. '
Awn O ABCz BTG [ xen) - %’;@
- %ﬁc@xﬁ lg ...... M "
F“_ lxl‘ N .
=5 Area 0PaR = Yo ¥ 2evg
: = GFY
.= & 20

2]

a This is a correct unsimplified
expression for vector OR. The
question does not ask for the
expression to be simplified, so this
is acceptable.

Mark for (a) = 1 out of 1

9 In this part, the expression for
vector CQ should be as simple as
possible. This expression is correct
but unsimplified.

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

Total mark awarded =
3 out of 4

37




Example Candidate Responses — Paper 1

Example Candidate Response 2 Examiner comments

25
R Q
NOT TO
. SCALE
5o
B X
0 5 A 278 P
OABC and OPQR are parallelograms.
A is a point on OP and C is a point on OR.
Od=aand OC=c.
04:0P=1:4and OC:CR=2:3. e
- &
(a) Find OR in terms of c. g 2L + e = z—citl@-'— o
. [-% Ja% >
§C R
&L 3 =S - 3¢ . s
con RS OR = £ (11 | Mark for (a) = 1 out of 1
(b) Find FQ: as simply as possible, in terms of a and ¢.
oh » 0P _c4Sa¥de = deHoard e
A ) P ——2—’ 2 — o
a =
g 3 +ioa
- Ha e
n= . .
3¢.+100 a a The. r.atlo 04 : OP ='1 14is
= %* 21 often misinterpreted to give AP =
4a and hence OP = 5a rather than
(c) Find the ratio area OABC : area OPQR . OP = 4a Th|s error |eads to Vector
oOCB® % OPOR CQ with a correct ¢ component
5 “ +< 4 ] but an incorrect @ component. The
' mark scheme awards B1 for the
candidate’s final answer ka + 1.5¢.
Mark for (b) = 1 out of 2
Mark for (c) = 0 out of 1
Total mark awarded =
2 outof 4
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