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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. 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/part was considered good, with no particular areas to highlight,
these questions have not been included in the report. A full copy of the exam paper can be downloaded
from OCR.
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Paper Y540 series overview
This first paper of the new specification proved to be very accessible to candidates and some very high
marks were achieved. There seemed to be little difficulty in recall of the topics, even though in the
previous modular specification the syllabus would have been covered by three units and at different
points of the course.
As in other recently reformed mathematics qualifications, the instruction to ‘show detailed reasoning’ is
used with a number of questions, to indicate that the working to produce the answer must be shown. It is
recommended that candidates spend more time practising such responses.

Presentation of working
A significant number of candidates seemed to be unable to present their work in a logical and orderly
fashion. In extreme cases this could lead to examiners not being able to follow the work. Centres are
encouraged to work with students on improving the layout of their responses.
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Question 1(a)

This should have been an easy first mark for candidates and indeed it was for the vast majority. It was
pleasing to note that most candidates interpreted the command words ‘Write down’ correctly, meaning
that no work should be needed; the values should have been seen in the quadratic equation given. A few
candidates chose to find the actual complex values for α and β.
OCR support

OCR’s command words poster is available to download in both A2 and A4
versions from ‘Assessment guides’ at
https://www.ocr.org.uk/qualifications/as-and-a-level/further-mathematics-ah235-h245-from-2017/assessment/

Question 1(b)

The command word ‘Hence’ means ‘using what you have just obtained’ and again most candidates did
so. A few disregarded this and did far too much work for the marks available.

Question 2

Candidates should understand that while only a sketch is required for this question (they are not required
to bring into the examination a pair of compasses, for instance), it needs to be clear to examiners that
what has been sketched really is a circle and a straight line. A few candidates lost one or more marks
because of the lack of clarity here.
A number of candidates treated the inequality z

≤

z - 4 as if it were x ≤ 4 and so shaded the incorrect

region.
In this question it was acceptable to shade either the region that was required or the region that was not
required.
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Question 3

Candidates stated correctly that the complex conjugate of 2 + 5i (i.e. 2 – 5i) was also a root.
The process of finding the third root was varied. The most elegant (and requiring the least work) was to
state that the product of all three roots is –58 meaning that the third root has to be x = –2.
The longer (but more popular) way was to create the quadratic function with the two given factors and to
divide that into the cubic function to obtain x + 2 and hence the third root.
A number of candidates did not answer the question asked, leaving their answer in terms of factors of
the original cubic function.

Question 4

The vast majority of candidates understood the meaning of the command words ‘show that’ and gave
enough detail in their answer to show that ten terms had not been added together.

Question 5(a)

This question was answered well; only a handful of candidates wrote
1
'coshx = e x + e- x ' instead of 'coshx = ( e x + e- x ) ' and similarly for sinhx. There were other approaches to
2
this question, including the compound angle formulae and the method of squaring and using Pythagoras’
theorem; these were usually less successful.
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Question 5(b)

The conversion to exponential form could be done before or after integration. A few candidates made
sign errors. It was surprising to see so many candidates choosing to state that a = 5 and b = 5, having
obtained the right answer.

Question 6(a)

It was best to use the chain rue to perform this differentiation, although a significant number did not do
so. The alternative (to make a substitution) was usually correct, although it took more writing (and
therefore time) to do so.

Question 6(b)

No hint was given about whether or not to use the work done for Q6(a), however it was disappointing to
see so many candidates embark on substitution methods, ignoring (or not seeing) the connection
between the two parts.

Question 7(a)

This was done well by almost all candidates.
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Question 7(b)

Most candidates made a good choice of substitution to obtain the indefinite integral. A number of
candidates however lost the final accuracy mark by not including an arbitrary constant of integration.

Question 8

The neatest solution, seen by many candidates, was to find a parametric point on the normal line to the
plane through the point A and then, having found the value of the parameter for the point on the plane,
doubled it for the point of reflection. A significant number of candidates decided that this question
required them to find the shortest distance from the point to the plane and then to double that distance to
get to the reflection point; about half of these candidates managed to obtain the correct answer. The
question asked for the coordinates of B, so the direction vector of OB was not accepted for the final
mark.
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Exemplar 1

This candidate has not found the need to calculate distances, but has used the property that the
intersection of the normal line from A with the plane is the midpoint of the line AB. Full marks are earned
for this.
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Question 9(a)

This part, as with the other parts of this question, saw many candidates effectively write down the
answer and then to say ‘so this is the answer’. So, in this part, to write ‘ω is a root of the equation so ω is
a root’ is not credit worthy. It was expected that the de Moivre’s theorem would be used.

Exemplar 2

This candidate substituted ω for z and showed that ω = 1.

Question 9(b)

Answers were accepted in various forms including arguments in the range −π

≤θ ≤π

.

Question 9(c)

A response of ‘ ω + ω 2 + ω 3 + ω 4 +1= 0, therefore ω + ω 2 + ω 3 + ω 4 = -1’ was not acceptable. Candidates
who were successful in this part either used the formulae for a geometric progression or argued that the
sum of the roots of an equation equals -

b
where b is the coefficient of the z4 term, which is 0. A
a

common response was to use the calculator, thus bypassing the working required to be seen in a ‘show
that…’ question.
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Question 9(d)

It was unfortunate to see a number of candidates writing down the left hand expression = 0 through their
2
working. Additionally, candidates would multiply (or divide) by ω without commenting on the value of the
function. As in the previous parts, writing down values obtained from a calculator was not acceptable.

Question 9(e)

2
5

Most candidates were able to convert the quadratic equation in part (d) to one involving 2cos π to
obtain the correct value, although a few did not recognise that one of the roots of the equation was not
valid and should not have been quoted as part of the solution.

Question 10(a)

These two parts were answered well, but a few thought that the value of the determinant was the
reciprocal, i.e.

1
.
a -10a +16
2

Question 10(b)

For candidates that had obtained the right quadratic equation in (a), the two values were obtained very
easily.
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Question 10(c)

Many candidates were able to access full marks for this part. However, in a significant number of scripts
the logical reasoning leading to the answer was lacking. The command word ‘determine’ requires
reasoning and justification; sometimes it was hard to navigate through candidate’s working to discern its
accuracy or otherwise.

Question 11(a)

This was a long question with a number of parts to it. Candidates should be able to write their working
clearly and logically (both were sadly lacking in a number of scripts). The complementary function was
usually found, although a number of candidates wrote

x = e t ( Acos2t + Bsin2t ) or x = e -1 ( Acos2t + Bsin2t ) .
A small number of candidates then used the initial and boundary conditions to find the parameters before
adding the particular integral.
There was no complication with the particular integral (in that the function in the differential equation did
not form part of the complementary function), but even so a few candidates took their particular integral
to be t ( pcost + qsint ) .
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Exemplar 3

This candidate found the general solution and then differentiated appropriately to use the boundary
conditions to find the particular solution. At this stage of the question it was disappointing to see so many
candidates not differentiate using the product rule, which at this level should be a basic skill.

Question 11(b)

This was generally answered well. Follow through marks could be given here following an incorrect
particular solution from part (a).
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Supporting you
For further details of this qualification please visit the subject webpage.

Review of results
If any of your students’ results are not as expected, you may wish to consider one of our review of results

services. For full information about the options available visit the OCR website. If university places are
at stake you may wish to consider priority service 2 reviews of marking which have an earlier deadline to
ensure your reviews are processed in time for university applications.

Review students' exam performance with our free online results analysis tool. Available for GCSE, A Level
and Cambridge Nationals.
It allows you to:
•

review and run analysis reports on exam performance

•

analyse results at question and/or topic level*

•

compare your centre with OCR national averages

•

identify trends across the centre

•

facilitate effective planning and delivery of courses

•

identify areas of the curriculum where students excel or struggle

•

help pinpoint strengths and weaknesses of students and teaching departments.

*To find out which reports are available for a specific subject, please visit ocr.org.uk/administration/
support-and-tools/active-results/
Find out more at ocr.org.uk/activeresults

CPD Training
Attend one of our popular CPD courses to hear exam feedback directly from a senior assessor or drop in
to an online Q&A session.
Please find details for all our courses on the relevant subject page on our website.
www.ocr.org.uk

The small print

OCR Resources: the small print
OCR’s resources are provided to support the delivery of OCR
qualifications, but in no way constitute an endorsed teaching
method that is required by OCR. Whilst every effort is made
to ensure the accuracy of the content, OCR cannot be held
responsible for any errors or omissions within these resources.
We update our resources on a regular basis, so please check the
OCR website to ensure you have the most up to date version.
This resource may be freely copied and distributed, as long as
the OCR logo and this small print remain intact and OCR is
acknowledged as the originator of this work.
Our documents are updated over time. Whilst every effort is made
to check all documents, there may be contradictions between
published support and the specification, therefore please use the
information on the latest specification at all times. Where changes
are made to specifications these will be indicated within the
document, there will be a new version number indicated, and a
summary of the changes. If you do notice a discrepancy between
the specification and a resource please contact us at:
resources.feedback@ocr.org.uk.
Whether you already offer OCR qualifications, are new to OCR, or
are considering switching from your current provider/awarding
organisation, you can request more information by completing the
Expression of Interest form which can be found here:
www.ocr.org.uk/expression-of-interest
Please get in touch if you want to discuss the accessibility of
resources we offer to support delivery of our qualifications:
resources.feedback@ocr.org.uk

Looking for a resource?
There is now a quick and easy search tool to help find free resources
for your qualification:
www.ocr.org.uk/i-want-to/find-resources/

www.ocr.org.uk
OCR Customer Support Centre
General qualifications
Telephone 01223 553998
Facsimile 01223 552627
Email general.qualifications@ocr.org.uk
OCR is part of Cambridge 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 2019 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.

