Qualification
Accredited

A LEVEL
Exemplar Candidate Work

FURTHER
MATHEMATICS A
H245

For first teaching in 2017

Y541/01 Summer 2019
examination series
Version 1

www.ocr.org.uk/maths

A Level Further Mathematics A

Exemplar Candidate Work

Contents
Question 1 (a)

4

Question 9 (a)

17

Question 1 (b)

4

Question 9 (b)

18

Question 2 (a)

5

Question 10 (a)

19

Question 2 (b)

6

Question 10 (b)

20

Question 3

7

Question 4 (a)

9

Question 4 (b)

9

Question 5 (b)

10

Question 5 (d)

11

Question 5 (e)

11

Question 6 (a)

12

Question 6 (b)

13

Question 7 (a) and (b)

14

Question 8 (a)

15

Question 8 (b)

16

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).
2

© OCR 2020

A Level Further Mathematics A

Exemplar Candidate Work

Introduction
These exemplar answers have been chosen from the
summer 2019 examination series.
OCR is open to a wide variety of approaches and all
answers are considered on their merits. These exemplars,
therefore, should not be seen as the only way to answer
questions but do illustrate how the mark scheme has
been applied.
Please always refer to the specification https://www.ocr.
org.uk/qualifications/as-and-a-level/further-mathematicsa-h235-h245-from-2017/ for full details of the assessment
for this qualification. These exemplar answers should
also be read in conjunction with the sample assessment
materials and the June 2019 Examiners’ report or Report
to Centres available from Interchange https://interchange.
ocr.org.uk/Home.mvc/Index
The question paper, mark scheme and any resource
booklet(s) will be available on the OCR website from
summer 2020. Until then, they are available on OCR
Interchange (school exams officers will have a login for
this and are able to set up teachers with specific logins –
see the following link for further information http://www.
ocr.org.uk/administration/support-and-tools/interchange/
managing-user-accounts/).
It is important to note that approaches to question
setting and marking will remain consistent. At the same
time OCR reviews all its qualifications annually and may
make small adjustments to improve the performance of
its assessments. We will let you know of any substantive
changes.
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Question 1 (a)

Exemplar 1

4 marks

Examiner commentary
This candidate had found the partial fractions (worth 3 marks). They clearly equate LHS to RHS using a string of
equal expressions. However, they do not gain full marks since the examiners were looking for a lengthier

demonstration of the cancellation process. Here, only one cancellation is shown (– 13 + 13 ) as opposed to the
three shown on mark scheme.

Question 1 (b)
Exemplar 1

2 marks

Examiner commentary
Since there were two questions testing the concept of limits in the paper (1(b) and 3), the examiners did allow for
some poor notation in this first one. The exemplar, however, uses the notation “ lim… “ efficiently and thoroughly
n→∞
justifies their answer.
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Question 2 (a)

Exemplar 1

3 marks

Examiner commentary
Candidates need to be familiar with standard techniques, like this, which are supported by a formula in the
Formulae Booklet. This candidate shows that they can access and use the correct formula.
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Question 2 (b)

Exemplar 1

5 marks

Examiner commentary
Centres should teach candidates that, when finding the shortest distance between two lines, the first step is to
decide whether the lines are parallel. This candidate, perhaps as a prelude to using the formula for skew lines,
wastes time using cross product when it is obvious at a glance that the lines are parallel. Apart from that, their
answer is efficient and clear with a good diagram informing their method. There are many correct approaches to
this problem – the mark scheme shows some of those which were used by candidates.
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Question 3

Exemplar 1

4 marks

Examiner commentary
Exemplar 1 demonstrates clear conceptual understanding, working out their proper integral and then considering
what happens to it in the limit. They omit a key equality in their penultimate line where they give an answer of 0+1,
but don’t say that this is equal to the improper integral.
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Exemplar 2

5 marks

Examiner commentary
Exemplar 2, by accurately and consistently using the notation “lim...“, is able to link LHS with RHS via a series of
n→∞
equals signs. They also justify their limit by means of a supplementary note. Without this supplementary note,
the candidate would have lost an independent mark, although they could have gained this mark equally well
by writing “= 0 + 1 = 1” on the line where first accuracy is awarded. Because detailed reasoning was requested,
–2

the examiner needed to explicitly see the term √a-1 tending to zero.
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Question 4 (a)

Exemplar 1

3 marks

Examiner commentary
Most candidates had memorised the standard form of the required matrix of a shear. However, a candidate with a
strong conceptual understanding of transformation and invariance can use more general principals as this script
shows.

Question 4 (b)
Exemplar 1

2 marks

Examiner commentary
This is a clear, fully correct answer. Candidates should memorise the method for finding determinants of 2×2
and 3×3 matrices. However, it is equally acceptable here to use a calculator. The key concept, missed by some
candidates, is that the determinant of a 2×2 matrix is the area scale factor. To call it merely the scale factor is
insufficient.
9
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Question 5 (b)

Exemplar 1

5 marks

Examiner commentary
Here is a well-presented fully correct answer. Note that the candidate is competent in their use of an integrating
factor(IF), identifying P(x) correctly and not neglecting to multiply RHS by IF. They are also competent with
integration by parts – a part of the prior knowledge for this qualification (section 2h of the specification). They do
not omit their constant of integration, nor do they neglect to divide it by the IF when making v the subject.
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Question 5 (d)

Exemplar 1

1 mark

Examiner commentary
While this answer is correct, candidates should develop the ability to “refine” models rather than starting completely
afresh. Efficiency of method allows time to be freed up elsewhere on a paper. Comparing with part (a), the only
necessary modification is changing 1 t into 1 , so everything but the 14 t will be identical. Consequently, the
2
2
final answer can easily be given directly. Since there is only 1 mark available (and the question doesn’t request any
demonstration) this is perfectly acceptable. Here is a well-presented fully correct answer. Note that the candidate is
competent in their use of an integrating factor(IF), identifying P(x) correctly and not neglecting to multiply RHS by
IF. They are also competent with integration by parts – a part of the prior knowledge for this qualification (section
2h of the specification). They do not omit their constant of integration, nor do they neglect to divide it by the IF
when making v the subject.

Question 5 (e)
Exemplar 1

3 marks

Examiner commentary
Once a model has been refined, candidates should ask themselves “How can I now modify the maths?”. This script
shows precisely that thought pattern since the candidate realises that only the RHS of the differential equation
changes, so from part (b) they only need modify their RHS. Many candidates, unnecessarily, recalculated IF or used a
completely new method.
11

© OCR 2020

A Level Further Mathematics A

Exemplar Candidate Work

Question 6 (a)

Exemplar 1

4 marks

Examiner commentary
Whilst not the neatest sketch, this script has all the required detail to access each of the 4 available marks. The curve
is clearly a (negative) cosine graph, the intercept and max value of x is shown, the period is correct and the roots are
shown. Four marks for the question should be an indicator to the candidates that this level of detail was required.
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Question 6 (b)
Exemplar 1

2 marks

Examiner commentary
This candidate had drawn the correct curve in part (a). Here they demonstrate a solid grasp of the topic of SHM,
being able to recall the formula for ω. They also are aware of the formula for x, which is in the formulae booklet.
They understand how to translate a curve (prior learning). So they are able to answer correctly using solely standard
techniques.
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Question 7 (a) and (b)

Exemplar 1

7 (a) – 3 marks, 7 (b) – 4 mark

Examiner commentary
This question is about complex numbers, and the mark scheme gives a model answer which stays within this topic.
However, candidates can use any correct mathematical method on questions unless directed to use a specific
approach. In fact, the ability to use the connections between different areas of maths is an important skill. This
script is one of many good examples of a candidate who uses a vector and geometric approach. One suspects that
→
their small diagram aids them to find AC, since use of perpendicular gradients alone is not sufficient. Notice that
the candidate ensures that, in their final line, they do revert to complex number language to correctly answer the
original question.
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Question 8 (a)

Exemplar 1

5 marks

Examiner commentary
Here is a concise, but sufficient demonstration as requested.
Line 1 follows the initial instruction in the question.
The rest of the argument is totally connected by equals signs showing LHS equaling various equivalent expressions
which lead, finally to RHS.
Line 2 evaluates (2i)6 and gives the binomial expansion as initially worked out.
r

(Note that there is no need to write coefficients in r C form before evaluation). Lines 3 and 4 prepare for the use of
formula for cosnθ by showing how terms can be paired then uses this formula.
Line 5 neatens up to the required form of RHS. (A1 for fully correct argument).
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Question 8 (b)
Exemplar 1

3 marks

Examiner commentary
This exemplar goes beyond the minimum required by the mark scheme but has presented an extremely clear
mathematical argument. They efficiently use the RHS of their page to clarify steps along the way which is a good
way to present an argument without interrupting the main flow. There was no mark for recognising (and rejecting)
the negative sixth root in the final line, but this attention to detail might well be important on other questions.
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Question 9 (a)

Exemplar 1

4 marks

Examiner commentary
This candidate correctly recalls the formula for area enclosed by a polar curve. They then use their prior knowledge
well. (Index laws, integration by substitution).
It is probably more efficient here to integrate by inspection; when substitution is used, it is important to deal
effectively with the limits of integration which this candidate does.
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Question 9 (b)
Exemplar 1

7 marks

Examiner commentary
This candidate takes sufficient care when differentiating the product, r, to make sure the correct derivative is found.
Often performing this operation directly, rather than writing out u, v, u’ and v’ separately, is less liable to introduce
slips. Then, in line 5, they factorise and reject the potential root given by the term in e. They are left with a quadratic
in sin and cos which can be solved using prior learning. They explicitly reject the false solution and conclude by
showing their substitution of the root back into r. A model answer.
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Question 10 (a)
Exemplar 1

4 marks

Examiner commentary
This question uses the command word “find” but also requires a particular method. Here is a well laid out answer
that might well also score full marks even if the question had requested that the candidates “show that”. Clarity
is produced by working out each derivative and alongside it (on the same line) placing the value of the resulting
function at x = 0.
Here again, the ability to handle calculus using prior learning is key to success. It might have been good, on this
response, to see f(x) defined, and to see a final line of

but this candidate has done enough to gain all the available marks.
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Question 10 (b)
Exemplar 1

2 marks

Examiner commentary
Problem solving often involves setting out on a mathematical journey using the techniques available and
discovering that the solution unfolds before you, (as opposed to knowing the whole journey in outline before you
start). This candidate first considers the root of the equation ignoring part (a) (lines 1 - 4).
Then they use part (a) to progress another step onwards (lines 5 – 8).
Finally they put the steps together to gain the approximation they have been asked to deduce. Of course this
journey could have been done the other way round.
The script cannot be awarded full marks because they do not show an approximation as requested, but rather a
(false) equality. Infinite series expansions are best written using the first few terms followed by “…” to show the
incomplete nature of the expression or with an approximation sign. Where candidates are casual and do neither of
these, there is the risk of misconceptions creeping in.
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