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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-mathematics-
b-mei-h635-h645-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.

https://www.ocr.org.uk/qualifications/as-and-a-level/further-mathematics-b-mei-h635-h645-from-2017/
https://www.ocr.org.uk/qualifications/as-and-a-level/further-mathematics-b-mei-h635-h645-from-2017/
https://www.ocr.org.uk/qualifications/as-and-a-level/further-mathematics-b-mei-h635-h645-from-2017/
https://interchange.ocr.org.uk/Home.mvc/Index
https://interchange.ocr.org.uk/Home.mvc/Index
http://www.ocr.org.uk/administration/support-and-tools/interchange/managing-user-accounts/
http://www.ocr.org.uk/administration/support-and-tools/interchange/managing-user-accounts/
http://www.ocr.org.uk/administration/support-and-tools/interchange/managing-user-accounts/
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Question 1

Exemplar 1 2 marks

Examiner commentary
In this exemplar, the indefinite integral is really clear for the first M1, but the use of limits is not accurate. The second M1 awarded  
in this case, with the candidate given the benefit of the doubt for their intention to substitute the values x = 9 and x = 4,  
but the given answer does not follow from their working. Perhaps an intermediate step, showing the substitution into           
would have avoided the error.

2(x)
3

3
2
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Question 2

Exemplar 1 2 marks

Examiner commentary
This exemplar shows an attempt at the most common method used by candidates. The two method marks were given, but the final 
mark was not given as there was no conclusion using the evidence that they had found. A comment as simple as “so the lines don’t 
cross” would have been enough. 
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Question 3 (a)

Exemplar 1 1 mark

Examiner commentary
This exemplar shows both common errors:

• not handling the (-ax)2 correctly.

• equating terms of the binomial expansion rather than the coefficients. 
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Question 4

Exemplar 1 2 marks

Examiner commentary
This question makes use of the defined command word ‘Determine’ which indicates that justification should be given for any results 
found. This candidate has found all the evidence to support their argument but does not clearly argue the case. Neither of the two 
moments is labelled, leaving the examiner to guess what they are, and there is no comparison of the clockwise and anticlockwise 
moments about Q found. It would only have taken a few words of explanation to upgrade this to full credit.



Exemplar Candidate Work

8

A Level Further Mathematics B (MEI)

© OCR 2019

Question 6 (a) and 6 (b)

Exemplar 1 2, 0 marks
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Examiner commentary
This exemplar shows the development of ideas the candidate had and the crossing out near the beginning was very helpful to 
indicate to the examiner where a restart has been made. The first method mark for combining fractions and the B mark for using the 
trig identity were very clear. The subsequent work gets no nearer to a complete proof but shows how the intended method is often 
much simpler than candidates might think. This candidate may have used more time on part (a) than they should have done.

Part (b) shows the candidate not taking on board the “Hence….” in the question and the time taken here was not profitable. 
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Question 7

Exemplar 1 3 marks

Examiner commentary
The first exemplar shows the most common answer – arguing from a negative value of acceleration that the speed is decreasing (it 
would be a valid argument had velocity been required). This candidate also finds the negative value for velocity but is still not able to 
complete the argument correctly.

Exemplar 2 2 marks

Examiner commentary
The second exemplar demonstrates the value of a sketch graph here – had the graph shown the velocity, a complete argument 
could have been made without evaluating the acceleration.
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Question 8 (b)

Exemplar 1 4 marks

Examiner commentary
This exemplar shows a mix-and-match method with a calculator generated list to find the last positive term and an algebraic 
method to evaluate the sum. To get full marks as this did, it is really important to show all the supporting evidence – so a16 and a17 
both clearly labelled, some reasoning given and the correct final answer. 

Methods which exploit the ability of the calculator to create lists need to be very clearly argued to be sure of getting full marks. 
We would hope to see why the biggest value found is the biggest value globally with some understanding of the structure of the 
mathematics.
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Question 9 (b)

Exemplar 1 4 marks

Examiner commentary
This candidate chooses a three-stage method for this question – finding the time to travel to the top, double it to find the total time 
of flight and lastly to find the range. This is inefficient as a method, so valuable time can be lost by candidates. This candidate rounds 
the time values to 2 significant figures, so the final answer does not appear to match the given answer, and often accuracy marks are 
lost in cases like this. As it happens, this answer and the given answer both round to 780 to 2 significant figures, so this candidate is 
fortunate that their solution is worth full marks.
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Question 10 (a) and 10 (b)

Exemplar 1 4, 1 marks

Examiner commentary
Part (a) here shows the fully correct answer given from not quite correct working. The mark scheme on this occasion allowed us to 
award full marks without seeing the equations explicitly, so a mark was not taken off in this case.

The candidate has made no explicit link between part (a) and part (b) which may have helped secure more marks. Candidates 
should expect the parts to be potentially linked in some way.
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Question 11 (b)

Exemplar 1 2 marks

Examiner commentary
These contrasting exemplars show two possible approaches to motion in two dimensions and both methods could have been 
awarded full marks.  This first exemplar uses vector notation well throughout. However, the candidate omits weight altogether. This 
was awarded both method marks for Newton’s second law and using the vector form of the suvat equations. 
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Exemplar 2 1 mark

Examiner commentary
In this second exemplar the candidate has worked in the vertical direction only and then combines their answer back into a vector 
answer. However, the “upwards” weight was awarded B0 and no attempt at Newton’s second law. However the vertical motion was 
subsequently used to give a vector answer so awarded the second of the method marks.
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Question 13 (a), 13 (b) and 13 (c)

Exemplar 1 0, 2, 2 marks

Examiner commentary
For part (a), this exemplar shows great practice in adding components to a force diagram in such a way that it is clear they are not 
additional forces. Making the tensions distinct is also good practice and necessary here. Unfortunately the direction of the horizontal 
force makes no sense in an equilibrium question, so this diagram was not awarded full marks. 

The candidate has not been penalised a second time for this initial mistake, so although their equation in part (c) does not follow 
from the diagram they have scored full marks in both part (b) and part (c). 
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Question 14 (a), 14 (b) and 14 (c)

Exemplar 1 4, 0, 2 marks
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Examiner commentary
This exemplar shows a candidate looking back at their succinct proof for part (a) and adding further detail underneath – the arrow 
is a nice touch, indicating the order in which the pieces are to be read. It shows the value of explaining where the terms have come 
from and the lines of simplifying required to obtain the given answer in the correct form.

Part (b) and (c) are a good solution for a different question – had the question asked for any numerical method to find the value of x, 
this would have been a model solution. However, half marks only were awarded for the two parts taken together as the question 
explicitly asks for the Newton-Raphson method to be used. Maybe the candidate should have noticed that the limit of the sequence 
was not clear after only three iterations required in the question.

Exemplar 2 0, 1, 1 marks
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Examiner commentary
This exemplar highlights that candidates can access partial credit on later parts even if they are unsure of how to approach the 
earlier parts. Here the candidate is not deterred by difficulties in part (a) from attempting parts (b) and (c). Part (b) was awarded 
full marks but it is not fully correct as some of the subscripts are missing from the formula – note that the mark would not have 
been awarded for the right hand side on its own. The only error in part (c) is not using radians as the calculator setting so the 
sequence does not converge. The context of the question and the use of calculus embedded in the Newton-Raphson method both 
require that x be in radians. It is even written in the question. Notice this paper requires the calculator be reset several times as the 
Mechanics questions need the angle to be in degrees and the pure questions are generally in radians.
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Question 15 (a)

Exemplar 1 1 mark

Examiner commentary
This question was attempted to relative degrees of success. In part (a) a range of errors were made in the rearranging of the 
differential equation and the subsequent attempts to integrate. In this exemplar the first M1A1 were awarded for the initial 
rearranging but then A0 for the integration. 

Exemplar 2 1 mark

Examiner commentary
In this exemplar, the initial M1 has been awarded for the correct separation of variables, but then the candidate has come unstuck 
dealing with the fraction.  
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Exemplar 3 1 mark

Examiner commentary
Another common error, as shown in this exemplar, was careless manipulation of algebraic expressions when attempting to separate 
the variables. This candidate scored the M1 for their attempt. 

Exemplar 4 1 mark

Examiner commentary
Again poor manipulation of the algebra means that this exemplar scored M1 for the attempt to separate variables but no further 
credit could be awarded.

Exemplar 5 0 marks

Examiner commentary
This final example shows a common response; no attempt has been made to separate the variables and no credit awarded.
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Question 15 (b)

Exemplar 1 1 mark

Examiner commentary
This is an example of a recovery from a candidate who obtained no marks in part (a) but used the description in the  
question to draw a velocity-time graph with the correct shape. Had they realised the horizontal asymptote occurred when        = 0 
they could have obtained full marks from the differential equation without a solution in part (a)

dv
dt
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Question 16 (a)

Exemplar 1 2 marks

Examiner commentary
This candidate has got really muddled about weight – the diagram is not correct but was not required in this question. They 
have clearly stated what they think the acceleration of the particle is down the slope – M0A0 was given for finding acceleration. 
However, there is an otherwise correct quadratic equation using their acceleration to find the time for the subsequent M1A1A0. 
There is an expectation that candidates will make use of the available technology and solve quadratic equations with their 
calculator, even in questions that are looking for clear mathematical argument (see ‘command words’ in specification) the 
emphasis is on how the specific equation to be solved has been manipulated so that the standard algorithm can be applied and 
a clear rationale for why roots are discarded rather than on the manual application of the algorithm. 
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Question 16 (b)

Exemplar 1 1 mark

Examiner commentary
This first exemplar was given the benefit of doubt; the incorrect statement was assumed to be lax wording and the subsequent 
correct reason gained the credit. 

Exemplar 2 1 mark

Examiner commentary
This second exemplar gains credit for identifying a correct reason, expressed the other way around.

Exemplar 3 0 marks

Examiner commentary
Most candidates realised that it was ignoring friction that causes a problem. However, it was necessary to say why an additional 
force would change the time, and the mark was only given where a reference was made to acceleration or velocity. In this third 
exemplar no reason is given for the increased time.



Exemplar Candidate Work

25

A Level Further Mathematics B (MEI)

© OCR 2019

Exemplar 4 0 marks

Examiner commentary
This fourth exemplar was quite borderline but it did not mention either velocity or acceleration and so did not gain credit.
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Question 16 (c) and 16 (d)

Exemplar 1 1, 4 marks
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Examiner commentary
This exemplar highlights a common sign issue that trips up mechanics candidates. They have  not followed their correct working 
to state a negative value for acceleration – some candidates even got a correct negative value then explained it away and did not 
use it in part (d). There is a great example of a force diagram here, together with the components of the weight. This candidate 
has used their value of acceleration in part (d) so their otherwise correct equation for the frictional force was awarded the 
method mark. The equations for R and μ are correct but there is a rounding error in the value of μ .
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