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Introduction

Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the
examinations. They provide useful guidance for future candidates.

The reports will include a general commentary on candidates’ performance, identify technical aspects
examined in the questions and highlight good performance and where performance could be improved.
A selection of candidate answers is also provided. The reports will also explain aspects that caused
difficulty and why the difficulties arose, whether through a lack of knowledge, poor examination
technique, or any other identifiable and explainable reason.

Where overall performance on a question/question part was considered good, with no particular areas to
highlight, these questions have not been included in the report.

A full copy of the question paper and the mark scheme can be downloaded from OCR.

Would you prefer a Word version?
Did you know that you can save this PDF as a Word file using Acrobat Professional?
Simply click on File > Export to and select Microsoft Word

(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere on
the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.)

If you do not have access to Acrobat Professional there are a number of free applications available that
will also convert PDF to Word (search for PDF to Word converter).
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Paper 4 series overview

This paper required a reasonable competence in algebra as some questions needed an expression or
equation to be set up to find the solution to a problem. While most candidates were able to do this, many
candidates were then not able to manipulate these expressions and equations without making errors. In
particular, showing the order of operations with brackets and expanding those brackets we re common
steps where errors were made.

In geometry, candidates needed to know how to find sides, angles and the area of right-angled triangles.
Many struggled with this. They were given the opportunity to find an angle and a side of a right-angled
triangle, but many tried to use the cosine rule to find the angle. In finding the area of a right-angled
triangle, some tried to use %absin C where an angle had not been given. Another topic area that many
found difficult was the angle properties of circles. Many candidates knew the properties, but they were
unable to apply these to the two problems.

Number and ratio work was quite sound, though many were unable to calculate relatively simple sums
on their calculator. Multiple calculations were spoilt by early rounding/truncation of results. In using
percentages, candidates need to know how to produce the multiplier for a percentage increase or
decrease.

Candidates who did well on this paper Candidates who did less well on this paper

generally: generally:

e used a calculator to work out formulae without | ¢ made errors in calculations and truncated
error intermediate results

e used brackets to show priority of operations | ¢ did not use brackets and worked out

¢ had a sound knowledge of angle properties in operations in the wrong order

parallel lines and circles e were uncertain of some terms, such as
‘alternate angles’ or did not have a sound
understanding of the ‘alternate segment
theorem’

¢ when using percentages, knew how to convert
a percentage increase or decrease to a
multiplier

o were able to factorise quadratic functions and * Wwere uncertain in their use of percentages

to ‘complete the square’ on a quadratic e were not able to factorise quadratic functions
function. or to ‘complete the square’ on a quadratic
function.

6 © OCR 2024
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Question 1
1  Work out.

, /19.5% - 18°
1.45

Write your answer correct to 4 significant figures.

This question was answered well, though some candidates did not write their final answer to 4 significant
figures. Some showed no working at all and just wrote down an answer (working was not required to be
shown but is good practice). The most common error was to read the cube root as 3 x square root, so
arriving at an incorrect answer of 946.3.

Question 2

2 The diagram shows a triangle and a trapezium.

9cm Not to scale
—
18cm 15¢cm
Show that they have the same area. [3]

Most were able to work out the area of the trapezium correctly as 57.6. However, many were not able to
. 1 . . :
work out the area of the triangle. Some forgot the ‘5 x " and just calculated base x perpendicular height

(as was also an issue in question 18(a) later on), while others tried to use “2absin C, but were unable to
find C.

7 © OCR 2024
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Question 3

3  Four numbers are written, in ascending order, as algebraic expressions.
a a+b a+2b 3a—b

The mean of these four numbers is 27.
The range of these four numbers is 24.

Find the value of a and the value of b.
You must show your working.

Those who attempted this using trials were always unsuccessful. The most successful method was to
write down the two linear equations and to solve them algebraically. When writing the equations, the first
one was oftenseenasa+a+b+a+2b+3a-b+4=27, which often ended up as 6a + 2b = 27
(where the ‘+ 4’ had been forgotten) or 6a— 2b = 108 (where thereis asign error). Many were unable to
solve these equations algebraically. While most candidates multiplied or divided correctly, when adding
or subtracting then they would make an error, usually in the bs. For example, they might subtract the as
and the numbers, but add the bs.

8 © OCR 2024
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Question 4 (a) (i)

4  Aschool is deciding on a charity to support.
Each student at the school votes for one of four charities, A, B, C or D.
The results are to be shown in a pie chart.

This pie chart shows the sector for charity A.

Twice as many students voted for charity C than charity B.
Twice as many students voted for charity D than charity C.

52°

(a) (i) Show that the sector for charity B will have an angle of 44°. [2]

The most common acceptable methods were 52 + 44 + 2 x 44 + 4 x 44 = 360 (or a variant of this one),
or 308 + 7 = 44. Some found 308 and then stopped. A few candidates gave no response at all.

9 © OCR 2024
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Question 4 (a) (ii)
(ii) Complete the pie chart. [3]

Most completed this part successfully. Afew were inaccurate in measuring the angles and some did not
label the sectors.

Question 4 (b)
(b) 39 students voted for charity A.

Calculate the total number of students at the school.

Many struggled with this part. Some calculated 52 + 39 to get 1.33... and then would often multiply by
360 to arrive at 480. Some who correctly attempted 360 + 1.333... gave an inaccurate answer (it is

always best to keep the full decimal on the calculator and not to truncate midway through a calculation).
A more efficient method was 39 + 52 and then to multiply by 360.

10 © OCR 2024
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Question 4 (c) (i)

(c) The school asks 80 of the students to choose a new logo from three designs G, H and J.
The same results are shown in a pie chart and in a bar chart.

A

50

40

J Frequency

30

20

10

G H J
Design

(i) Give one advantage of using the pie chart rather than the bar chart.

Many stated that it was easy to read or easier to see which one has the most vote s, which are both also
true of the bar chart. We were really looking for comments about proportions here.

Question 4 (c) (ii)
(ii) Give one disadvantage of using the pie chart rather than the bar chart.

This was answered better than the previous part. Most candidates stated that the pie chart did not show
the actual frequencies.

11 © OCR 2024
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Question 5

5 The same dog food is sold in three different sized packs.
The diagram shows the price of each pack.

700g
for
£7.70

Which pack is the best value for money?
Show how you decide.

3kg
for
£32.40

5kg
for
£53.90

Examiners’ report

The most common comparison was to divide the price by the number of grams, hence 1.1, 1.08 and
1.078 or similar were seen with the correct answer. Some rounded 1.078 to 1.08, but that meant they
could not distinguish between the two largest packs. Those who calculated the cost of 1 gramor 1
kilogram often picked the one with the largest number and hence gave the incorrect answer. There were

also many other ways to compare the packs and we saw a wide variety of methods.

© OCR 2024
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Question 6

6 Aregular polygon has n sides.
The interior angle of the polygon is 15 times its exterior angle.

Find the value of n.

Many found this difficult. A large number attempted it as if the interior angle and the exterior angle sum
to 360° and not 180°, therefore giving an answer of 16 rather than 32. Some correctly found the exterior

angle of 11.25° and the interior angle of 168.75° but did not know how to use these to find the number of
sides. Some thought the formula to find the interior angle of a regular polygon was 180(n — 2). Few
seemed to know the formula 360 + n.

Question 7

7  Write the following in order of size, smallest first.
02 27  2x107°2

Show how you decide.

smallest

This was well answered. A few wrote 22 before 0.2 in the order. A minority wrote some values as
decimals and some as fractions, which made the comparison difficult for themselves.

13 © OCR 2024
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Question 8

8 The price of a television is increased by 35%.
In a sale, the new price of the television is decreased by r%.

The overall percentage increase in the price of the television is 16.1%.

Find the value of r.
You must show your working.

The best methods attempted to find the difference betweenthe given percentages and turn that into the

1351_3351—6'1 and then multiplying by 100 (or similar) or doing the straight division 11'13651

and then subtracting from 1 and multiplying by 100 (or similar). Those who used the raw numbers 35 and
16.1 struggled to gain any credit at all. Some candidates used a starting amount, which was often a
successful strategy.

percentage, such as

14 © OCR 2024




GCSE (9-1) Mathematics - J560/04 - Summer 2024

Question 9

9 Sasha and Taylor each have a stamp collection.

They organise their stamp collections according to where the stamps come from:

United Kingdom (UK), European Union (EU), Other.

Examiners’ report

The table shows the number of stamps in each collection and the ratio UK:EU: Other.

Ratio

Number of stamps UK : EU : Other
Sasha’s collection 1638 9 :3:2
Taylor’s collection 660 8 :1:2

When they put the two stamp collections together, Sasha and Taylor claim that at least 2 of all
the stamps come from the UK. 3

Are they correct?

Show how you decide.

The most successful candidates found the number of UK stamps in both collections and added these
together. They then found % of the overall total and showed that there were more UK stamps than
required. Some added together the ratios (to get 17 : 4 : 4) and made their argument using this
information, which was not correct.

15
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Question 10

10 Here is a question and an incorrect solution.

Question:
You are given
ya xand y =9 when x = 2.

Find a formula linking x and y.

Solution:

Yyx XSoyz=Xx+c¢

Substituting y = 9 and x = 2 gives
9:=2+c¢

c=7

So,y=x+7

—

Describe the error made and write out a correct solution.

B B O 1S oottt et et ettt

Many candidates correctly described the error, but many did not give the correct equation, some leaving
it as ‘y =kx and k = 4.5’. Some thought the question involved inverse proportion and gave an equation

18
suchasy= -

16 © OCR 2024
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Question 11 (a)

11 A student attempts two tasks.
The result of each task is either “Pass” or “No pass”.

The probability of the student passing the first task is 0.6.
The probability of the student passing the second task is x.

(@) Complete the tree diagram.

First task Second task
Pass
X
Pass
.............. No pass
Pass
X
No pass
.............. No pass

[2]

In the first task almost everyone answered 0.4. In the second task some candidates put 1 — x, but others
had y or 0.4. There were afew who initially put 1 — x, but then replaced it with a decimal, usually 0.4, 0.6
or their answer to part (c).

Question 11 (b)

(b) Write down the mathematical assumption that has been made about the two tasks.

We saw a large variety of answers. Some were correct about statistical independence. Incorrect answers
included that there were only two outcomes or that the probabilities were the same for both tasks.

17 © OCR 2024
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Question 11 (c)
(c) The probability of the student passing just one of these two tasks is 0.528.

Work out the value of x.

Many answers involved the use of just one branch, so common responses were 0.4x = 0.528 or 0.6x =
0.528, leading to answers of 1.32 or 0.88. Others solved the equation 0.6(1 — x) = 0.528, which led to an
answer of 0.12. The most common error was not to use or expand brackets, so we often saw things such

as 0.6 x 1 — x ‘simplified’ to 0.6 — x.

‘ Assessment for learning

@ Expressions such as ‘0.6’ multiplied by ‘1 — x’ should be written 0.6(1 — x) using brackets to

preserve the priority of operations, so that the subtraction is done before the multiplication. To
write this without brackets must be 0.6 — 0.6x.

18 © OCR 2024
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Exemplar 1

06 = @5th+yo.6x

O M rer=S2-§ 7
C.072 = O.6=x

g-s% 5
o. o072

e “H%
0.4 » Y ¥ (06 I- = 0528 > =012

O.4% + 0.6~

e 0.6+ 0.6-652%

€ X= odZ [4] 4

The first line should be 0.4 x x + 0.6 x (1 — x) = 0.528. The second line would then become 0.4x + 0.6 —
0.6x = 0.528, which leads to the correct answer of 0.36.

19 © OCR 2024
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Question 12 (a)

12 (a) P, Q, R and S are points on the circumference of a circle, centre O.
Angle SQR = 14° and angle SPQ = 62°.

S

Not to scale

Q

Find the size of angle ROQ.

(@) ANgle ROQ = oo, ° [3]

On the diagram, we often saw the angle SRQ written as 118° and the angle RSQ as 48° correctly, but
with some other angles incorrectly calculated. Only a few candidates were able to calculate the correct
answer. Most did not answer or showed a few incorrect angles, highlighting that the angle properties of
lines within a circle continues to be atopic that candidates struggle with.

20 © OCR 2024
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Question 12 (b)

(b) D, E and F are points on the circumference of a circle.

Not to scale

G

Line GH is a tangent to the circle at F.
Line DE is parallel to line GH.

Complete these statements to prove that triangle DEF is isosceles.
Give reasons for your statements.
You may not need all of the lines.

Angle ............... =Angle ..., DeCaUSE ...
e e S
R s
R S — s
A S
""""""""""""" T OEF i sscles bocss [y

Candidates have often found proof questions to be a challenge and this one was no exception. Afew did
give the full and correct proof. Some were able to equate two angles with the correct property (such as
angle DEF = angle EFH because they are alternate angles) even if they couldn’t construct the full proof.

21 © OCR 2024




GCSE (9-1) Mathematics - J560/04 - Summer 2024 Examiners’ report

Question 13 (a)

13 Function A and function B are shown below.

Function A: Input é}E—) Output
Function B: Input —)E—)D—) Qutput

(a) The output of function B is x.

Write an algebraic expression, in terms of x, for the inverse of function B.

There were many correct answers. The common error was to write the two operations in the wrong
order, so giving an answer of g + 3. Other candidates wrote their answer as x + 3 + 5 (which has the

correct operations, but mathematically the incorrect order), or wrote the regular function taking the input
as x and so giving 5x — 3.

22 © OCR 2024




GCSE (9-1) Mathematics - J560/04 - Summer 2024 Examiners’ report

Question 13 (b)

(b) Function C is shown below as a composite function.

Function C: Input —)@—)@—) Output

Complete the diagram below using two arithmetic operations to show function C as a single
function.

Qutput

Function C: Input —>

[4]

There were a number of correct answers. Others gained credit by working out 3(x + 2) or 5 x 3(x + 2).
There were also several candidates who made sign errors in their calculations and wrote 5 x 3(x + 2) — 3

=15x - 27.

23 © OCR 2024
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Question 14

14 The diagram shows a circle, centre O and radius 52 cm.

Not to scale

72cm

T

AB is a chord of the circle.
The line through T is a tangent to the circle.

The chord is parallel to the tangent.
The perpendicular distance between the chord and the tangent is 72cm.

Calculate the area of the shaded segment.
You must show your working.

The key to solving this problem was to realise that the area of the triangle OAB was required and hence
the perpendicular height of this triangle was also required. The most common error was to attempt to find
the shaded area by either treating it as a triangle with base AB and height 32 cm, or as a semicircle
(usually with a radius of 32cm). Many were unable to find the angle AOB and did not realise the triangle
was isosceles, so it could be divided into two identical right-angled triangles that would make the
calculations easier.

24 © OCR 2024
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Question 15 (a)

156 (a) Solve by factorisation.

3x° +10x—8 =0

(@ x= .. (o] g [3]

The common errors included either not writing the two factors in full (such as leaving them as 3x(x + 4)
—2(x + 4)) or incorrect factorisations such as (3x —4)(x + 2) or (3x + 4)(x — 2). Despite the request in the
guestion, there were many who used the quadratic formula.

Question 15 (b)

(b) Write x* + 8x + 11 in the form (x +a)° — b.

This was answered much better than similar questions in the past. Many gave the brackets correctly as
(x + 4)2, but there were sometimes errors with the value of b. Some wrote (x + 8)2 — 11.

25 © OCR 2024
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Question 15 (c) (i)

(c) (i) Write down the coordinates of the turning point of the graph y = (x — 3)2 + 8.

This was well answered. The most common error was one or both numbers being written as negative.

Question 15 (c) (ii)

(i) Describe the single transformation which maps the graph of y = X* onto the graph of
y=(x—3)" +8.

Very few answered this part correctly. Most guessed rotation or enlargement. The link with part (c)(i)
often didn’t seem to be recognised.

26 © OCR 2024
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Question 16 (a)

16 Alift can travel at a maximum speed of 9.83m/s, correct to 3 significant figures.
The lift travels a distance of 174 m, correct to the nearest metre, between the ground floor and
the top floor of a building.

(a) Use the above information to work out the shortest possible time for the lift to travel between
the ground floor and the top floor.
You must show your working.

The vast majority of responses divided the distance by the speed. Some divided the other way round
and some multiplied. Some knew to write down the bounds, but many of these chose one or two
incorrect bounds to use in their calculation.

Question 16 (b)
(b) Explain why your answer to part (a) may not be possible to achieve.

We accepted any reasonable explanation. Usually it included any incident that would slow the lift down
or anything about the lift that would slow it down such as loading or malfunction.

27 © OCR 2024
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Question 17 (a)

17 The box plot shows the distribution of the waiting time of cars at a road junction.

»

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Waiting time (seconds)

(a) Write down the median waiting time.

There were many correct answers. The most common error was 60.

Question 17 (b)

(b) What percentage of the waiting times were less than 30 seconds?

There were fewer correct answers here than in part (a). The most common incorrect answer was 20.

Question 17 (c)

(c) Given that a randomly chosen car waited for more than 30 seconds, write down the
probability that the car waited for more than 90 seconds.

: . . 25 .
Few candidates gave the correct answer, which should come from working such as 75 The main error

. : : 3 _.1_3
was to multiply their fractions together, so we saw o X rRRbTS

28 © OCR 2024
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Question 18 (a)
18 (a) The graph shows the speed of an object during the first 20 seconds of its motion.

A

104

Speed
(m/s)

v

0 5 10 15 20
Time (s)

Calculate the distance travelled by the object during the 20 seconds.

Many candidates answered this correctly. The main problem seemed to be forgetting to include % x’in

their formulae for the area of atriangle (as had also been seen in question 2 earlier on), so a common
response was 96 + 84 + 60 = 240. Some misread the figures on the graph, for example 8 on the ‘Time’
axis was often considered to be 5.6.

29 © OCR 2024
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Question 18 (b) (i)

(b) The graph shows the distance travelled by an object during the first 4 seconds of its motion.

40

30
Distance

10

0

Examiners’ report

ERERESEN ﬁ/_j/j_
0 0.5 1.5 2 2.5 3.5 4
Time (s)
(i) Work out the average speed of this object between 2 and 4 seconds.
(B)(I) e m/s [2]

This proved more difficult than expected. The difference in distance should have been calculated using
32— 4 =28, but many calculated 32 + 4 = 36 instead. This should then have been divided by 4 — 2 = 2,

but many divided by just 4.

30
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Question 18 (b) (ii)

(ii) Use the graph to estimate the speed of this object at 3 seconds.
You must show working to support your estimate.

This question expected candidates to draw a tangent, although we are aware of other correct methods
and sometimes we did see those. Most of the candidates who drew a tangent went on to attempt ‘rise
divided by run’, although some used the point (3, 13) so divided these to get 4.33... .

Question 18 (b) (iii)

(ili) What happens to the speed of this object during these 4 seconds of motion.
Explain how you know.

L L=< 1= S

[ KNOW thiS DBCAUSE ... e ettt e s

Many candidates did explain this correctly, but a number said that the speed is increasing because the
curve is going up, which wasn’t enough for the mark.

Question 19

a+b\/§

19 Show that can be written in the form

Jag -6

You must show each step in your working. [5]

Candidates often tried to use their calculator for this but found it to be little help. They needed to multiply
the numerator and the denominator by the conjugate of the denominator and those that didn’t do that
were unable to make much progress with the question.

31 © OCR 2024




Supporting you

Teach
Cambridge

Reviews of
marking

Access to

Scripts

Keep up-to-date

OCR
Professional
Development

Signed up for
ExamBuilder?

Active Results

Make sure you visit our secure website Teach Cambridge to find the full
range of resources and support for the subjects you teach. This includes
secure materials such as set assignments and exemplars, online and
on-demand training.

Don’t have access? If your school or college teaches any OCR
qualifications, please contact your exams officer. You can forward them
this link to help get you started.

If any of your students’ results are not as expected, you may wish to
consider one of our post-results services. For full information about the
options available visit the OCR website.

We've made it easier for Exams Officers to download copies of your
candidates' completed papers or 'scripts'. Your centre can use these
scripts to decide whether to request a review of marking and to support
teaching and learning.

Our free, on-demand service, Access to Scripts is available via our
single sign-on service, My Cambridge. Step-by-step instructions are on
our website.

We send a monthly bulletin to tell you about important updates. You can
also sign up for your subject specific updates. If you haven’t already,

sign up here.

Attend one of our popular professional development courses to hear
directly from a senior assessor or drop in to a Q&A session. Most of our
courses are delivered live via an online platform, so you can attend from
any location.

Please find details for all our courses for your subject on Teach
Cambridge. You'll also find links to our online courses on NEA marking
and support.

ExamBuilder is a free test-building platform, providing unlimited users
exclusively for staff at OCR centres with an Interchange account.

Choose from a large bank of questions to build personalised tests and
custom mark schemes, with the option to add custom cover pages to
simulate real examinations. You can also edit and download complete
past papers.

Find out more.

Review students’ exam performance with our free online results analysis
tool. It is available for all GCSEs, AS and A Levels and Cambridge
Nationals (examined units only).

Find out more.

You will need an Interchange account to access our digital products. If you do not have an
Interchange account please contact your centre administrator (usually the Exams Officer) to request
a username, or nominate an existing Interchange user in your department.
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Need to get in touch? We really value your feedback

If you ever have any questions about OCR Click to send us an autogenerated email about

qualifications or services (including administration, this resource. Add comments if you want to.

logistics and teaching) please feel free to get in touch Let us know how we can improve this resource or

with our customer support centre. what else you need. Your email address will not be
used or shared for any marketing purposes.

Callus on

01223 553998 I like this | dislike this

Alternatively, you can email us on
support@ocr.org.uk

For more information visit

[0 ocr.org.uk/qualifications/resource-finder

¥ ocr.org.uk

@ facebook.com/ocrexams

¥ twitter.com/ocrexams

instagram.com/ocrexaminations
linkedin.com/company/ocr

O youtube.com/ocrexams

Please note — web links are correct at date
of publication but other websites may
change over time. If you have any problems
with a link you may want to navigate to that
organisation’s website for a direct search.
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For staff training purposes and as part of our quality assurance programme your call may be recorded or monitored. © OCR 2024 Oxford Cambridge and
RSA Examinations is a Company Limited by Guarantee. Registered in England. Registered office The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA.
Registered company number 3484466. OCR is an exempt charity.

OCR operates academic and vocational qualifications regulated by Ofqual, Qualifications Wales and CCEA as listed in their qualifications registers including A Levels,
GCSEs, Cambridge Technicals and Cambridge Nationals.

OCR provides resources to help you deliver our qualifications. These resources do not represent any particular teaching method we expect you to use. We update
our resources regularly and aim to make sure content is accurate but please check the OCR website so that you have the most up to date version. OCR cannot be
held responsible for any errors or omissions in these resources.

Though we make every effort to check our resources, there may be contradictions between published support and the specification, so it is important that you
always use information in the latest specification. We indicate any specification changes within the document itself, change the version number and provide a
summary of the changes. If you do notice a discrepancy between the specification and a resource, please contact us.

You can copy and distribute this resource in your centre, in line with any specific restrictions detailed in the resource. Resources intended for teacher use should not
be shared with students. Resources should not be published on social media platforms or other websites.

OCR acknowledges the use of the following content: N/A

Whether you already offer OCR qualifications, are new to OCR or are thinking about switching, you can request more information using our Expression of Interest form.

Please get in touch if you want to discuss the accessibility of resources we offer to support you in delivering our qualifications.
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