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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-
a-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.

https://www.ocr.org.uk/qualifications/as-and-a-level/further-mathematics-a-h235-h245-from-2017/
https://www.ocr.org.uk/qualifications/as-and-a-level/further-mathematics-a-h235-h245-from-2017/
https://www.ocr.org.uk/qualifications/as-and-a-level/further-mathematics-a-h235-h245-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 (a)

Exemplar 1 0 marks

Examiner commentary
This exemplar highlights a common misconception. The candidate references uniform distribution, implying a cylindrical 
shape, rather than referencing the symmetrical nature of the curve about the line y = 0.
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Question 1 (b)

Exemplar 1 4 marks

Examiner commentary
This exemplar shows a fully correct answer. Their workings are clear but examiners would expect candidates to use their 
calculator to work out definite integrals in a Mechanics paper where applicable. The candidate could decrease the amount of 
time taken by using their calculator efficiently.
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Exemplar 2 4 marks

Examiner commentary
The command word ‘Find’ notifies the candidate that they do not need to show full detailed workings. This exemplar shows 
efficient calculator use to obtain the correct answer and full credit. Notice that the candidate has taken heed of the advice, 
given in the specification, to ‘write down explicitly any expressions, including integrals, that they use the calculator to evaluate.’ This 
ensures the opportunity of partial credit in the event of a mistype on the calculator.
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Question 1 (c)

Exemplar 1 1 marks

Examiner commentary
This candidate has made a mistake finding the y-value by dividing by 2 so isn’t given the initial independent mark. The method 
mark was given as they have divided ‘their’ y-value by ‘4 –“their”  centre of mass’ found in part b. This could only be given since 
the candidate had made explicit where the √3 had come from. 
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Question 2 (a)

Exemplar 1 6 marks

Examiner commentary
This exemplar shows a concise and clear response. The candidate has demonstrated their knowledge of dimensional analysis 
and clearly equated indices. Had a careless arithmetical error been made then the structured approach taken would have still 
achieved most marks as the method is clear.
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Question 2 (b)

Exemplar 1 2 marks

Examiner commentary
Some candidates found it difficult to logically express their comparisons. Examiners awarded the first method mark if the 
candidate demonstrated their consideration of the reciprocal and the second method mark if they could see a sensible 
division. This candidate has earned both method marks because they have both divided and considered the reciprocal.

Exemplar 2 1 mark

Examiner commentary
Although this candidate has the same final solution as the previous candidate, this candidate hasn’t considered the reciprocal 
but has divided their values so has been given 1 method mark.
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Question 2 (c)

Exemplar 1 0 marks

Examiner commentary
A common error, as in this exemplar, was to simply refer to not having units, rather than explicitly making reference to N being 
dimensionless.

Question 3 (a)

Exemplar 1 3 marks

Examiner commentary
Being a ‘Show that’ question, examiners needed to see all steps of the working without errors to gain full marks. This exemplar 
has calculated the dot product incorrectly giving v.v  as a vector instead of a scalar. This means that the method mark is lost as 
well as the accuracy mark.
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Exemplar 2 2 mark

Examiner commentary
This question explicitly required the equation v.v = u.u +2a.x  to be used, and so substitute their value for v.v  into the kinetic 
energy equation. In this example the candidate found v  using kinematics rather than the given equation so was given the 
special case of 2 marks. (The candidate has attempted to use the given equation but was unsuccessful with their method).
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Question 3 (b) (i)

Exemplar 1 1 mark

Examiner commentary
Again, as a ‘Show that’ question examiners were expecting a full method. The candidate has missed showing the dot product of 
the vectors so hasn’t been given the accuracy mark.

Question 3 (b) (ii)

Exemplar 1 0 marks

Examiner commentary
This is an example of a typical misconception assuming that negative power means that Q is travelling in the opposite 
direction.
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Question 3 (c) (i)

Exemplar 1 2 marks

Examiner commentary
This exemplar has made a good attempt, with the only error being the incorrect sign. This was the alternate method that we 
saw occasionally with varying degrees of success.
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Question 4 (a)

Exemplar 1 2 marks

Examiner commentary
Most candidates obtained full marks here. This exemplar shows a clear solution, nicely stating the variables and their use of the 
equation correctly.

Question 3 (c) (ii)

Exemplar 1 2 marks

Examiner commentary
This candidate has answered correctly but did extra workings that they did not require. They had already found t = 1.6 in part 
(c)(i) so did not need to find the minimum point of the obtained quadratic (although it does appears to have been found 
efficiently using their calculator).
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Question 4 (b) 

Exemplar 1 5 marks

Examiner commentary
This exemplar highlights the good practice of stating the direction they are resolving in and candidates should be encouraged 
to do this. This candidate has also drawn a basic diagram, although an improvement would be to include more detail. The only 
error the candidate made was using the incorrect value for the radius. Examiners awarded all the method marks, and 2 out of 
the 3 independent marks resulting in 5 out of 7.
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Exemplar 2 4 marks

Examiner commentary
The first independent mark was given on this exemplar for getting a correct trig ratio leading to 1 of the 2 solutions given in 
the mark scheme. The second independent mark is for the correct radius, which is given towards the end of the solution. The 
candidate wasn’t given the first method mark as they hadn’t resolved vertically. The second method mark, combined with the 
third independent marks, was given for resolving vertically (even though their trig values were the wrong way round). The final 
method mark wasn’t given to the candidate as it is dependent on receiving the first 2 marks, and the accuracy mark not given 
since the final answer was incorrect.
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Exemplar 3 3 marks

Examiner commentary
This candidate received the 3 independent marks but no method marks. A diagram would have been beneficial in aiding 
understanding and to make sure that the candidate resolves correctly.
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Question 5 (a)

Exemplar 1 2 marks

Examiner commentary
In this ‘Show that’ question examiners were expecting detailed solutions. Candidates needed to find k for the method mark 
and then show how they can derive the given equation from Newton’s Second Law. This exemplar demonstrates this well. They 
have found k , stated F = ma , substituted in values and rearranged. Examiners gave benefit of doubt if F = ma could be seen to 
be used, but explicitly stating F = ma should be seen as the initial step that examiners will be expecting to see in future series.
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Question 5 (b) (i)

Exemplar 1 4 marks

Examiner commentary
The candidate has made a very good attempt at this question. Most marks have been given for a correct method. The 
candidate lost their ‘f ’ in the penultimate line so couldn’t be given the final accuracy mark. Even if the candidate had amended 
their slip in the final line the accuracy mark wouldn’t be given for any incorrect workings throughout the solution as the 
instruction ‘Show that’ means that all the steps in the working must be correct.
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Question 5 (b) (ii)

Exemplar 1 2 marks

Examiner commentary
This candidate was given the first independent mark for the constant case and then the second independent mark for the 
special case. The candidate didn’t give a full solution for either u < 2.5f or u > 2.5f  but did reference the change in speed for 
each.
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Question 5 (c)

Exemplar 1 3 marks

Examiner commentary
This candidate has found the correct equation but made a mistake when integrating. Both method marks and the independent 
mark were given as they had clearly integrated, found the constant of integration and substituted in t = 9.
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Exemplar 2 2 marks

Examiner commentary
The candidate has got the initial equation incorrect so examiners were unable to award the initial independent mark. As the 
candidate did a correct method for their incorrect equation both method marks were given.
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Exemplar 3 2 marks

Examiner commentary
Examiners were unable to award the second method mark on this exemplar as the candidate has forgotten to include either 
the constant of integration or to integrate between the limits of 0 and 9.
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Question 6 (a)

Exemplar 1 4 marks

Examiner commentary
This exemplar scored full marks. The candidate has demonstrated that the angle in the diagram came from consideration of 
the right-angled triangle in terms of ‘d’ so was given the independent mark, although examiners were expecting to see a more 
detailed answer. The candidate then went on to clearly show they had considered conservation of momentum and change in 
impulse which was the level of detail examiners were expecting for the remaining 3 marks.
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Exemplar 2 3 marks

Examiner commentary
In this exemplar the conservation of momentum has to be used correctly to be given first method mark and the first accuracy 
mark but the last accuracy mark is withheld as they haven’t shown where their final value for impulse has come from. To be 
given the candidate needs to demonstrate that it has been derived by the change of impulse on either particle.

Exemplar 3 1 mark

Examiner commentary
This exemplar highlights an excellent diagram used to clearly show where their value of theta has come from with a good 
diagram so has been given the independent mark. Unfortunately their subsequent work did not provide sufficient detail to 
cover every step of their working to the given answer.
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Exemplar 4 0 mark

Examiner commentary
This candidate has got a correct value for theta but hasn’t shown where it has come from. With the instruction ‘Show that’ the 
candidate needs to show detailed working to get this mark.

Question 6 (b)

Exemplar 1 2 marks

Examiner commentary
This candidate has been given the first 2 method marks as they have identified the 2 components of B’s final speed and 
squared them. They have made the error when putting the value into the kinetic energy equation of using m = m instead of m 
= 1 so was not given the accuracy mark.
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Question 6 (c)

Exemplar 1 2 marks

Examiner commentary
This candidate has been given full marks as they have identified B travels in a circular motion and implied that A is stationary by 
stating ‘it is too large to be moved’.
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Question 7 (a)

Exemplar 1 10 marks
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Examiner commentary
This exemplar shows a really good attempt. Some particularly good features of the candidate’s answer are stating the 
conservation of energy and clearly explaining where their equations are coming from, such as why Rp = 0 . This really 
communicates with examiners that the process has been understood. Unfortunately their final expression isn’t fully correct but 
their method is clear so are given 10 out of 11 marks.
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Exemplar 2 6 marks
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Examiner commentary
This exemplar is representative of the average good candidate’s response on this question. The first 6 marks are given for a 
good concise method to obtain a method for v2. When this candidate moves onto the second part of the question where they 
need to use kinematics, they considered the horizontal component of s but not of v .Examiners were then unable to award the 
subsequent method mark as components had to be considered. The candidate also didn’t reduce to a three-term quadratic so 
no further marks were given.

Question 7 (b)

Exemplar 1 1 mark

Examiner commentary
The candidate has received the mark for clearly stating the distance unchanged and the reason why, based on their expression 
for OF found in part (a). 
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