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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

Introduction

Typesetting instructions: 

1. Paragraph 1: update subject title and syllabus code.

http://www.cambridgeinternational.org/support
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Typesetting instructions: 

1. Update master pages: A-Master and C-Master to show correct 
paper number, subject and syllabus code. 

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. 

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.

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.
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Question 1

Example Candidate Response 1 Examiner comments

1  The candidate writes the 
decimals as fractions and then 
multiplies to give 8 hundredths. 
This avoids the common error of 
evaluating 0.4 × 0.2 as 0.8.

Mark for (a) = 1 out of 1

Mark for (b) = 1 out of 1

Total mark awarded = 
2 out of 2

1

Example Candidate Response 1 Examiner comments

1  The candidate uses the key 
correctly to complete the missing 
frequencies and the row for 
‘Apple’. Candidates often found it 
a challenge to represent 5 oranges 
correctly. Here they use a half-circle 
instead of a quarter-circle.

Mark for (a) = 2 out of 3

2  Many candidates understand 
that the mode is the most common 
item, but select the frequency, 12, 
instead of the item, banana.

Mark for (b) = 0 out of 1

Total mark awarded = 
2 out of 4

Question 2

1

2
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Example Candidate Response 1 Examiner comments

1  The candidate indicates the 
correct points on the grid to earn B1, 
but does not use the coordinates of 
these points in their answer. They 
reverse the coordinates of the given 
points rather than referring to the 
diagram for their answer.

Total mark awarded = 
1 out of 2

Question 3

1

Example Candidate Response 2 Examiner comments

1  The candidate is awarded B1 
for one correct coordinate pair. The 
coordinates (4, 3) should be (4, 2). 
They do not draw the quadrilateral 
on the grid, which would have 
shown that their reflection of point B 
was incorrect.

Total mark awarded = 
1 out of 2

1
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Example Candidate Response 1 Examiner comments

1  The candidate correctly 
identifies that the upper bound of 
the temperature is found by adding 
0.5 to –6. Candidates often have 
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

Question 4

1
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Example Candidate Response 1 Examiner comments

1  The candidate writes down their 
correct measurement of the line, 
so is awarded B1. They do not use 
the scale given in the question, but 
attempt a unit conversion between 
cm and km.

Mark for (a) = 1 out of 2

2  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

Question 5

1

2
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Example Candidate Response 2 Examiner comments

1  Some candidates did not 
measure accurately. This candidate 
measures the length AB incorrectly, 
but they are awarded M1 for their 
distance in cm x 2, leading to the 
answer 12.6 km.

Mark for (a) = 1 out of 2

Mark for (b) = 1 out of 1

Total mark awarded = 
2 out of 3

1
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Example Candidate Response 1 Examiner comments

1  A common error is to calculate 
the interest correctly as $15 then 
add on $250 to give the amount of 
money in the account at the end of 
4 years rather than the amount of 
interest received.

Total mark awarded = 
1 out of 2

Question 6

1

Example Candidate Response 2 Examiner comments

1  Candidates often make errors 
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

1
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Example Candidate Response 2 Examiner comments

1  Candidates find it difficult to 
convert between units of area. 
This candidate clearly knows 
the relationships between units 
of length, but then uses the 
relationship 1 cm = 10 mm instead of 
1 cm2 = 100 mm2 to convert the area.

Total mark awarded = 
0 out of 2

Question 7

1

Example Candidate Response 1 Examiner comments

1  The candidate converts the 
area of the triangle correctly to 
0.85 cm2 to earn B1. As seen here, 
candidates often make errors in 
basic 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

1
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Example Candidate Response 1 Examiner comments

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

2  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

Question 8

1

2

Example Candidate Response 2 Examiner comments

1  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

1



Example Candidate Responses – Paper 1

15

Question 9

Example Candidate Response 1 Examiner comments

1  Many candidates use the 
formula a + (n - 1)d to find the nth 
term of a sequence. This candidate 
identifies that a = 5 and d = 3 but 
makes an error when simplifying to 
give an incorrect final answer. The 
mark scheme awards B1 for 3n +k 
seen.

Mark for (a) = 1 out of 1

Mark for (b) = 1 out of 2

2  It is common to see candidates 
continuing the pattern from the table 
rather than using their expression 
from part (b). This candidate 
finds the correct answer in this 
part because they have used this 
approach rather than using their 
incorrect nth term expression.

Mark for (c) = 3 out of 3

Total mark awarded = 
5 out of 6

1

2
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Example Candidate Response 2 Examiner comments

1  Most candidates could identify 
that the numbers in the sequence 
were increasing by 3 each time. This 
candidate uses this difference to 
write an incorrect expression for the 
nth term.
Mark for (a) = 1 out of 1

Mark for (b) = 0 out of 2

2  Some candidates answered 
this part by continuing the values in 
the table up to the 20th pattern as is 
seen here. They identify that there 
are 62 counters in pattern 20 which 
leaves 38 counters remaining. They 
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

1

2
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Example Candidate Response 1 Examiner comments

1  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

Question 10

1

Example Candidate Response 2 Examiner comments

1  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

1
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Example Candidate Response 1 Examiner comments

1  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

2  This candidate identifies the 
correct side of the bisector to 
give the required region for part 
(b). However, their shading is 
incomplete because it does not 
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 = 
2 out of 3

Question 11

1

2
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Example Candidate Response 2 Examiner comments

1  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

2  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

Question 12

1

2

Example Candidate Response 1 Examiner comments

1  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

1
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Example Candidate Response 1 Examiner comments

1  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

Question 13

1
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Example Candidate Response 1 Examiner comments

1  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 × 
10-7 ÷ 5 × 109 = 4 × 10-16, however 
20 × 10-7 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 = 20 and b = 9

Mark for (a) = 1 out of 1

Mark for (b) = 1 out of 2

Total mark awarded = 
2 out of 3

Question 14

1
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Example Candidate Response 2 Examiner comments

1  This candidate correctly 
identifies the first number as 2 
× 10-7, 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.

Mark for (a) = 1 out of 1

Mark for (b) = 1 out of 2

Total mark awarded = 
2 out of 3

1
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Example Candidate Response 1 Examiner comments

1  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 k.

2  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

Question 15

1

2

Example Candidate Response 2 Examiner comments

1  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 k, but the incorrect 
relationship of y = kx in place of y = 
k(x – 1)2.

Total mark awarded = 
1 out of 2

1
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Example Candidate Response 1 Examiner comments

1  The candidate draws an 
acceptable tangent to the curve at      
x= –1 and indicates two correct 
pairs of coordinates on their tangent.

2  It is common to see errors in 
the calculation of the gradient. Here, 
the candidate uses (–0.7 – 7) in the 
numerator rather than (0.7 – 7).

Mark for (a) = 1 out of 2

3  The candidate correctly draws 
the line y = 2 on the graph and 
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 out of 5

Question 16

1

2

3
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Example Candidate Response 2 Examiner comments

1  A common error is to rearrange

 the given equation to x3

5

 – 3x = –2 

and find the points of intersection of 
the curve with the line y = –2, rather 
than with the line y = 2.

Mark for (a) = 2 out of 2

Mark for (b) = 0 out of 3

Total mark awarded = 
2 out of 5

1
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Example Candidate Response 1 Examiner comments

1  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 

2  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. 

3  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. 

4  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

Question 17

1

2

3

4
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Example Candidate Response 2 Examiner comments

Mark for (a) = 0 out of 1

1  The correct reason for this pair 
of angles is ‘vertically opposite’.

2  The correct reason for this pair 
of angles is ‘alternate angles’. No 
information about the sizes of the 
angles is given, so 90° is incorrect. 

3  It is 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 AAA 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

1

2

3
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Example Candidate Response 1 Examiner comments

1  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 18

1

Example Candidate Response 1 Examiner comments

1  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

Question 19

1
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Example Candidate Response 1 Examiner comments

1  It is good practice to annotate 
the diagram with angles that have 
been calculated.

Mark for (a) = 1 out of 1

2  The candidate makes an 
arithmetic error in their working, 
leading to an incorrect final answer. 
This should be 80 + c = 180.

3  It is not sufficient to state           
x = 55 without identifying angle x 
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

Question 20

1

2

3
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Example Candidate Response 1 Examiner comments

Mark for (a) = 2 out of 2

1  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 ½ and not 2.

Mark for (b) = 0 out of 2

Total mark awarded = 
2 out of 4

Question 21

1
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Example Candidate Response 2 Examiner comments

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

2  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

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

4  It is 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

1

2

3

4
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Example Candidate Response 1 Examiner comments

Mark for (a) = 1 out of 1

1  This candidate understands 
how to calculate a probability 
without replacement. They find the 
probability of taking two letter Es 
correctly. They do not add on the 
probability of taking two letter Ss. 
The candidate is awarded M1 for 
2

9

1

8
× .

Mark for (b) = 1 out of 3

Total mark awarded = 
2 out of 4

Question 22

1
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Example Candidate Response 2 Examiner comments

Mark for (a) = 1 out of 1

1  This candidate considers the 
probability of taking two letter 
Es and two letter Ss. They make 
a common error for probability 
without replacement: they reduce 
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 

answer 
8

81
.

Mark for (b) = 1 out of 3

Total mark awarded = 
2 out of 4

1
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Example Candidate Response 1 Examiner comments

1  The candidate shows a correct 
calculation for the area of the major 
sector. The question asks for an 
answer using an integer value of 
k, which requires candidates to 
understand the term ‘integer’. The 
candidate should simplify their final 
answer to 7π rather than leave it as 
a fraction.

Total mark awarded = 
1 out of 2

Question 23

1

Example Candidate Response 2 Examiner comments

1  The question asks for the area 
of the major sector which requires 
candidates to know the term ‘major 
sector’. The angle of 80° given in 
the diagram is the minor sector 
angle. This candidate makes the 
common error of using this angle 
to find the area of the minor sector. 
The candidate is awarded SC1 for 
their final answer.

Total mark awarded = 
1 out of 2

1
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Example Candidate Response 1 Examiner comments

Mark for (a) = 3 out of 3

1  It is 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

Question 24

1



Example Candidate Responses – Paper 1

36

Example Candidate Response 2 Examiner comments

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

2  It is 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

3  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.

4  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

1

2

3
4
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Example Candidate Response 1 Examiner comments

1  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

2  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

Question 25

1

2
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Example Candidate Response 2 Examiner comments

Mark for (a) = 1 out of 1

1  The ratio OA : OP = 1 : 4 is 
often misinterpreted to give AP = 
4a and hence OP = 5a rather than 
OP = 4a. This error leads to vector 
CQ with a correct c component 
but an incorrect a component. The 
mark scheme awards B1 for the 
candidate’s final answer ka + 1.5c.
Mark for (b) = 1 out of 2

Mark for (c) = 0 out of 1

Total mark awarded = 
2 out of 4

1
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