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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 2 series overview

H230/02 is one of two exam components for AS Level Mathematics A. The component is structured in
two sections, Section A: Pure Mathematics (this year’'s paper consists of eight questions allocated 50
marks) and Section B: Mechanics (this year’s paper consists of three questions allocated 25 marks). All
questions should be answered. Each section has a gradient of difficulty throughout the section and
consists of a mix of short and long questions.

Three overarching themes are applied across all content.
1. Mathematical argument, language and proof.

2. Mathematical problem solving.

3. Mathematical modelling.

To do well on this paper, candidates need to be comfortable applying their knowledge and understanding
to all three of these overarching themes, in both familiar and unfamiliar contexts.

Previous years’ reports have repeatedly emphasised the need for understanding of the ‘command words’
and this has again been an issue for some candidates. The ‘command words’ are explained in the
specification (available from the OCR website). The instruction ‘In this question you must show
detailed reasoning’ (DR) occurred only once this year (in the final part of the last question) and many
candidates did not provide sufficient working here. When this instruction is given, methods should be
shown and this should be regularly reinforced with candidates (for more information, please see the
commentary for Q11 (b) below). ‘Determine’ appeared often in this paper and although the calculator can
be used effectively with this instruction, lack of justification marred some efforts. Again, individual
guestion comments below are worth careful study.

In Question 5 (b) there was a request for exact working. While candidates found this question
demanding, this request was either ignored or not understood by many. This continues to be something
to be addressed (this is not the first time a request for exact working has been ignored by many
candidates).

Candidates must be aware of the need to work to sufficient accuracy. For example, Question 2 (a)
requested the angle be given correct to 1 decimal place and if 134° only was seen it did not get the
answer mark. In the subject-specific marking instructions at the front of the mark scheme, instruction (f)
provides further information about how flexible examiners will be about accuracy and this (along with the
other instructions) is worth noting.

There was no evidence that time constraints led to a candidate underperforming.
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Candidates who did well on this paper

Examiners’ report

Candidates who did less well on this paper

generally:

¢ had a broad understanding of the
specification and made sensible attempts at
all the questions

e worked to a sensible degree of accuracy, as
requested and following the front cover
rubric

¢ were tidy and showed sufficient explanation

¢ showed facility with algebra, simplifying
sensibly (for example, in Question 3 and
Question 8)

¢ coped well with modelling questions and
extended questions.

generally:

¢ showed generally limited understanding and
struggled to provide good solutions to the more
challenging questions (please see Question 5,
Question 8 (c) and Question 11 for examples)

¢ worked to a degree of accuracy that did not
provide answers to the accuracy needed, e.g. 2
significant figures

o were untidy and/or provided insufficient working

o were less secure with algebraic manipulation,
such as making sign errors or not simplifying
effectively (for example, in Question 3 and
Question 8)

o found modelling questions and extended
guestions challenging.
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Section A overview

This is a 1 hour 30 minute paper and Section A compromised 50 out of 75 marks. Candidates are urged
to consider this when deciding how long to spend on this section.

Some questions specify how the answer should be given. For example, Question 2 requests an answer
‘correct to 1 decimal place’, Question 3 (b) says ‘Give your answer in set notation’, Question 4 (a)
requests an ‘equation’, Question 5 (a) says ‘Give your answer in the form Ina’ and Question 5 (b)
requests ‘an exact constant’. Candidates need to pay attention to such detail.

Question 1 (a)

1 (a) Write 3x% +24x+5 in the form a(x+ b)2 + ¢, where a, b and ¢ are constants to be determined.
3]

This was well done, with many candidates given 3 marks. The most common errors involved c, with —16

+ 5 = -11 as perhaps the most frequent. ? occurred too. A few responses used (x + 12)? or (x + 8)2.

Question 1 (b)

The finite region R is enclosed by the curve y = 3x” +24x+ 5 and the x-axis.

(b) State the inequalities that define R, including its boundaries. [2]

This part was found to be very challenging, with few fully correct solutions given. Many responses just
gave —-7.785 < x £ -0.214 (or the exact values) as the answer, although this also appeared with other
inequalities. It was not unusual to see R used in results; things like R=3x> + 24x +5and R<x. x<0
seemed to be confused with y < 0 by some. Inequalities were given the wrong way round and/or strict.

Assessment for learning

Candidates clearly found this topic difficult and many did not really seem to know what was
expected. Teachers should be aware of this and consider how best to deliver the topic.

6 © OCR 2024




AS Level Mathematics A - H230/02 - Summer 2024 Examiners’ report

Question 2 (a)

2
D C

5¢cm

A 14cm B

The diagram shows a parallelogram ABCD where AB = 14cm, AD = 5cm and angle DARB 1s
obtuse. The area of ABCD is 50 cm?.

(a) Determine, in degrees, the size of angle DAB. Give your answer correct to 1 decimal place.

3]

Both methods outlined in the mark scheme were seen and applied well. Despite being told in the stem of
the question (and shown in the diagram) that DAB was obtuse, quite a few candidates gave an acute
angle as the final answer. The last mark required 134.4° or better to be seen.

Question 2 (b)

(b) Find the length, in centimetres, of the diagonal BD. Give your answer correct to 1 decimal
place. [2]

Most candidates used the cosine rule here and gained marks, provided it was remembered correctly and
correctly applied. We expected the cosine rule to be correct, so those who used sinDAB or omitted the
‘2" (for example) were given MO. Use of an acute angle (usually 45.6°) led to BD = 11.1 and again,
reference to the diagram should suggest this is wrong; candidates should be encouraged to consider
whether their answers are sensible in context. Only a very few used Pythagoras’ theorem twice to find
BD.
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Question 3 (a)
3 The quadratic equation kx” +2kx+ 2k = 3x— 1, where k is a constant, has no real roots.
(a) Show that £ satisfies the inequality

45> +16k—9 > 0. [4]

There were a significant number of fully correct solutions to this problem, but also a fair number of
attempts marred by sign errors at various stages in the working. These errors occurred either in the initial
rearrangement, or subsequent algebraic work on b? - 4ac, or both. Use of b? — 4ac > 0 leading to the
given answer was something examiners checked for (the mark scheme has the abbreviation ‘AG’
(‘fanswer given’) to remind examiners that the answer is given), as was incorrect algebra leading to the
answer. Weaker attempts applied b? - 4ac to the left-hand side of the given equation and floundered.

Exemplar 1

30| R Ty 2k = 3e-

- Rx* y k- 3x 1 k- |

2w pt + (IR-Yx (2&-1) =0
ok b 2R3 o= 2k

o veak resk = b 5- Gac L O

CZ‘R'@Z -4 (k)[ZVi"l> <D Cr-3Xzt-3) = Y =12k -7
(i i2ht9) —@e +4R)<D —Yr(zk~1) = -8k} 4k
—Hk* - bk 79 €O
<(- B - ).
Pt >O—
e +Hlbh=> O

When an answer is given, examiners are conscious that candidates will sometimes finish their working
with the correct answer, even though the working does not lead to it. Exemplar 1 is a case in point.
There are sign errors in the working and full marks are not earned.
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Question 3 (b)

(b) Hence find the set of possible values of 4. Give your answer in set notation. [2]

For credit in this part we expected candidates to use the given inequality to obtain critical values and
these were commonly found correctly. The question asked for set notation in the final answer and, as in
previous years, we were quite strict in what we allowed. We needed to see ‘curly’ brackets, as is seen in
the mark scheme. We accepted k € {x : x > 0.5} U {x < —4.5}. Below are some examples of responses
that were given BOFT.

{k>0.5} U {k < -4.5}
{k:k>0.50rk<-4.5}
{k:k>05Uk<-45}
{k:k>0.5,k<-4.5}
(-00, -4.5) U (0.5, o).

We also saw N used and incorrect inequality signs.

Question 4 (a)
4 (a) Thecurve y =+2x—1 is stretched by a scale factor ﬁ parallel to the x-axis.

Find the equation of the curve after it has been stretched. 2]

Clear thinking was needed here. Examiners saw a fair number of correct answers, however responses

suchasy = /%x-1,y=4\/2x-1,y=%\/2x- 1,y=v8x-4andy= [%x %were also offered. An

equation was requested, so ‘y =" was expected.

Question 4 (b)

, —4
(b) The curve y = v2x—1 is translated by the vector (

0)’ and as a result, the point on the curve
where x = 5 is transformed to the point 7.

Find the coordinates of P. (2]

Rather than just dealing with the point where x = 5 and translating it, many candidates got into difficulty
because they tried to find the equation of the curve after the translation and obtained an incorrect
equation.

It was common fory = \/2(x + 4) - 1 to appear and lead to (5, V17) as the answer.
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Question 5 (a)
5 At the point P on the curve y = e —21x—8 the gradient of the tangent is 3.

(a) Determine the x-coordinate of P. Give your answer in the form Ina, where a is an integer to
be determined. (4]

, 1 : . : .
A lot of good responses lost the final mark because the answer was left as 5ln8, ignoring the instruction
to give the answer in the form Ina. Those who differentiated e to 3xe*, 3xe3 -1, e or similar were

: - : 1 . .
given no marks. A small number set their differential equal to ~3 Understanding of the log laws still

needs strengthening. Some did not attempt differentiation, but started with things like Iny = Ine3* - In21x
- In8.

Question 5 (b)

(b) Hence determine the equation of the tangent at P. Give your answer in the form y = 3x+c¢
where ¢ is an exact constant to be determined. [3]

This part was not well done. Those who did not find an x in (a) made no progress. Those who had an x
often responded with a decimal, ignoring the request for an exact c (particularly those who had

responded with %In8 in the previous part).
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Question 6

6

P

P

The diagram shows the curve with equation y = 5x* +ax® + bx, where @ and b are integers. The
curve has a minimum at the point  where x = 2.

The shaded region is enclosed by the curve, the x-axis and the line x = 2.

Given that the area of the shaded region is 48 units”, determine the y-coordinate of P. [7]

Those who recognised the need to differentiate and integrate generally did it well. A lot of candidates
dropped 2 marks because they used 48 rather than -48 in their working. Quite a few unnecessarily found
the second derivative; some then ignored it, but others substituted x = 2, set it to zero and obtained a
value for a. The poorer efforts generally either didn’t differentiate or didn’t integrate, but most efforts
gained at least 2 marks.
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Question 7 (a) (i)
7

y
A

—» X
0 12

The diagram shows the curve with equation y = 5+ 3 cos(30x+60)°, for 0 <x < 12.

(a) (i) State the greatest value of y for points on the curve. [1]

There were many correct answers. We also saw 6.5, 1 and 6 occasionally.

Question 7 (a) (ii)

(ii) Determine the value of x for which this greatest value of y occurs. [3]

A lot of candidates obtained x = 10, many starting from the equation 8 = 5 + 3cos(30x + 60)° rather than
just stating cos(30x + 60)° = 1 immediately. The command word ‘Determine’ indicated that we wanted to
see justification of how x = 10 was obtained and sufficient evidence was required for full marks; a few
just wrote x = 10 and were given MO. Some did not convincingly show the 360° idea and just got M1.
The poorer efforts involved cos30x + cos60.

Question 7 (b)

There are two points on the curve for which the value of y is 7.

(b) Determine the values of x at these two points. [5]

This part stated ‘Determine’ again, so we expected to see sulfficient justification of results and typically it
was provided. There were a fair number of fully correct solutions given, but final answers of x = -0.394
and x = 8.39 were also not unusual. x = 8.4 were given A0 unless a better value was seen in the

. 42 58 : : .
working; the ‘exact’ values of = and = (or equivalent) obtained from 312° and 408° respectively also
both earned AO. Candidates should be encouraged to work to a sufficient degree of accuracy, given the
front cover rubric. Again, efforts were seen involving cos30x + cos60.

12 © OCR 2024
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Question 8 (a)

8 The points 4 and B have coordinates (4, 8) and (6, p) respectively, where p is a positive constant
and p # 8.

(a) Find, in terms of p, the coordinates of the midpoint of AB. [1]

This was well done. A column vector gained BO, unless there was enough other working worthy of the
B1.

Question 8 (b)

(b) Find, in terms of p, the gradient of the line AB. [1]

Many correct answers appeared. m = Ax/Ay was used by some.

Question 8 (c)

The perpendicular bisector of 4B intersects the positive x-axis at the point where x = %p.

(¢) Determine the x-coordinate of this point of intersection. [5]

This part proved very challenging, perhaps because of the algebra involved. Very few fully correct
answers were seen. The B1FT was often given, although some candidates missed it because the signs
were changed on both the numerator and denominator of the reciprocal. The M1 for an attempt at the
equation of the perpendicular bisector was also often given, but what to do next seemed to prove elusive
to many. The alternative method using gradients only was rarely seen.
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Exemplar 2
8(c) X -
-\ L ——
— —
w= && -\ e p=S -3
PG
2
-
C gy =] — N\
Pisoeko: e,,-f\_,é,q e
5%p _ Y fc
p = 5
£ - g"”b ' 10
2 p-3
- px“éq 4. 26
‘)_L?-ﬁ
< - Fq' - YL
2(p-%)
P“g g e n:‘i.a.-e,
—Wl S
2 :1@;33. e
&= ?—1:3-\-\1
?"l = Pt""“'i - P"gi ‘,l.‘-.-k‘)_l-i
Aeme— - —
g- ¢ 2 lp-$ 2

This exemplar earns the initial BLFT M1, as did many. Following that, the candidate finds the equation of
the line AB and tries to solve this simultaneously with the equation of the perpendicular bisector. This
ineffective continuation appeared on several occasions.
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Section B overview

Section B compromises 25 out of 75 marks. Candidates are urged to consider this when deciding how
long to spend on Section B out of their total 1 hour 30 minutes.

Last year’s report mentioned that most questions do not require the units to be stated in the final answer,
but that it is sensible for candidates to get into the habit of always providing them. There was evidence
this year that this comment has been taken on board.

Most candidates now use g = 9.8 as provided on the front cover rubric, but we still see 9.81 being used
in a few scripts.

Question 9 (a)

9  Anparticle P of mass 2.5kg is in equilibrium under the action of three horizontal forces

3 -5
F = (7)N, F, —( IO)N and F;.

(a) Find the force F;. [2]

There were a lot of correct answers to this question. Marks were lost by some for simple arithmetical
errors or for using F1 + F2= Fs.

Question 9 (b)

. 8
The force F, is changed to (l )N.

(b) Find the acceleration of P, giving your answer in column vector form. 2]

This question was also well attempted, with many correct answers. The most common error was to use
8i + j = 2.5a. Also sometimes given was V62 + 42 = 2.5a, with no vector equation.
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Question 10 (a)
10

)
L

3kg 2kg ‘

4m

Two small balls P and O, of masses 3 kg and 2 kg respectively, are attached to the ends of a light
inextensible string. The string passes over a smooth fixed pulley. The balls are held at a height of
4 m above a horizontal floor, with the string taut. The parts of the string which are not in contact
with the pulley are vertical (see diagram).

The system is set in motion in such a way that ” moves vertically downwards.

(a) Determine the tension in the string immediately after the system is set in motion. [4]

This part was successfully done by many. The need to use Newton’s Second law was well recognised
and the correct answer was often seen. Most found a first and then T. We still saw equations like 3g — T
=T — 2g with no mention of a, but these seemed less common than in the past.

Question 10 (b)

The initial downward speed of P is 4.2ms~" and when P reaches the floor it is immediately
brought to rest. It is given that O does not reach the pulley in the subsequent motion.

(b) Find the speed of P as it hits the floor. [2]

The use of v? = u?+ 2as was widespread. Substituting a = 9.8 was the most common mistake. A few
forgot to take the square root.
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Question 10 (c)

(c) Determine the time, after the start of the motion, at which () reaches its greatest height above
the floor. [4]

Attempts at this part were less successful. To calculate t;, using s = ut + %at? was prevalent, but a = 9.8
again appeared. Giving t1 = 0.8 or 0.80 resulted in A0, unless anything more accurate was seen. Some
found t; and gave it as their final answer.

Some candidates recalculated v using u = 0 and used this new value in their working for t; and t,, rather
than the value found in (b).

Occasionally s = ut + %at?was attempted with s = 8.

Question 10 (d)

(d) State what it would mean about the accelerations of the balls if the string could not be
assumed to be inextensible. [1]

Hardly any candidates referred to the magnitude of the acceleration. Please refer to the mark scheme’s
appendix for what we were expecting and examples of what was and was not accepted.

Question 11 (a)

11 A man P runs in a straight line from O to 4, leaving O at time 7 = 0. At time 7 seconds his velocity
vms ™' is given by v = 5+0.0037>.

Another man Q runs from O to 4 at a constant speed of 7.08 ms ™", starting 5 seconds after P.

(a) Show that the times 7's when P and Q) are the same distance from O satisfy the equation

73 —20807+35400 = 0. [5]

The need to integrate to find s, was appreciated by many and often these were the only 2 marks given. A
few tried s, = vt. For Q, s = 7.08t was more common than the correct result. Because the final answer
was given, examiners looked for a convincing argument leading to it; a sudden appearance of 35.4 in the
working that looked as if it had been worked back from the given answer could not be given marks. For
the final mark we wanted to see exactly what was given on the question paper (correctly obtained), so T
rather than t and ‘= 0’.
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Question 11 (b)

(b) In this question you must show detailed reasoning.

As they run from O to 4 there are two times at which P and Q are the same distance from O.
The second of these is when 7"= 30.

Find the acceleration of P at the first of these times. [5]

This part requested detailed reasoning, so we expected to see the method clearly presented; in very
many cases this did not happen. As soon as candidates see this instruction they should think carefully
about how they are going to use the calculator (see Exemplar 3 below and its commentary). To gain the
M mark (and so potentially the next 2 marks also), we wanted to see clear evidence of factorising or long
division. For the A mark allocated to T = 22.5, we wanted to see how this value had been obtained, for
example evidence of the quadratic formula. Many candidates just gained the last 2 marks, as seen in
Exemplar 3 below.

Exemplar 3

11(b)

? ,
A= 0 006T

13- 10¢0F+354900—-0
£72-014¢ 4210 L = 22 443

(CCe\oanon ox Q al Rrgk Hme
— 114%33 X 0004
O =N hVas o 1344

Exemplar 3 shows how many candidates obtained T = 22.5, by just using their calculator to solve the
cubic given in (a). This is not sufficient following a ‘show detailed reasoning’ request and earned MO.
Note that the last B mark could still be given in such cases.

18 © 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.


https://teachcambridge.org/landing
https://www.ocr.org.uk/administration/support-and-tools/my-cambridge/index.aspx
https://www.ocr.org.uk/administration/support-and-tools/my-cambridge/index.aspx
http://ocr.org.uk/administration/stage-5-post-results-services/enquiries-about-results/
https://www.ocr.org.uk/administration/support-and-tools/access-to-scripts/
https://www.ocr.org.uk/qualifications/email-updates/
https://exambuilder.ocr.org.uk/
https://interchange.ocr.org.uk/
https://ocr.org.uk/qualifications/past-paper-finder/exambuilder/
http://ocr.org.uk/activeresults

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.

Call uson

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

{8 ocr.org.uk

0 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.

' CAMBRIDGE

UNIVERSITY PRESS & ASSESSMENT

OCRis part of Cambridge University Press & Assessment, a department of the University of Cambridge.

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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