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Introduction
These exemplar answers have been chosen from the 
summer 2018 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 http://www.ocr.
org.uk/Images/308740-specification-accredited-a-level-
gce-mathematics-b-mei-h640.pdf 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 2018 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 2019. 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.

http://www.ocr.org.uk/Images/308740-specification-accredited-a-level-gce-mathematics-b-mei-h640.pdf
http://www.ocr.org.uk/Images/308740-specification-accredited-a-level-gce-mathematics-b-mei-h640.pdf
http://www.ocr.org.uk/Images/308740-specification-accredited-a-level-gce-mathematics-b-mei-h640.pdf
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  3 marks

Examiner commentary
There are two valid methods of answering this question and this candidate uses both of them perfectly. Generally, this is not a good 
idea and where two attempts are made at the same question, the examiner will usually take the second answer as the one the 
candidate intended to be marked. Notice the examiner could have specified which method was to be used in a question like this and 
using the other method would be likely to earn no marks.

This candidate also has a very clear conclusion following their evidence – some candidates lost a mark here as they left out their 
conclusion (see exemplar provided in the examiner’s report). 
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Question 2

Exemplar 1  1 mark

Examiner commentary
This was quite a straightforward question and many candidates got full marks for this. This candidate has made a mistake in the 
arithmetic so loses the A mark. Notice that this is a very good example of the argument that was also needed to obtain the A mark.
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Question 3

Exemplar 1  3 marks

Examiner commentary
This question required the use of a trigonometrical identity leading to a quadratic equation in tan θ . Each value leads to two roots in 
the required interval. This candidate has a very clear method for finding the values for tan θ and finds two values of θ for each. One 
principal value is outside the range so the candidate does not realise that there is another value to be found. This is an example of 
a place where smart use of a calculator to check the answers might have picked up the missing value. Notice the question required 
“detailed reasoning”, so no marks would be obtained for finding the values only using a calculator with no method seen.
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Question 4 (i) and (ii)

Exemplar 1 

(i) 2 marks

(ii) 2 marks

Examiner commentary
This is a good example of best practice in Mechanics. In part (i) the candidate has provided a clear diagram showing the forces on the 
object and a list of the variables used in the suvat equations with a cross against the variable, which is neither given nor required. This 
helps to choose the best equation to use to answer the question efficiently. The equation is clearly stated and the substitution of the 
values clearly seen. In part (ii) Newton’s second law is clearly stated in the form F = ma  , but in a question like this one where F is one 
of the forces and not the resultant force, it can sometimes cause confusion to candidates. Often it is better to state Newton’s second 
law as “resultant force = ma”. This candidate understands this as can be seen from their correct second line of working and correct 
answer.
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Question 5 (ii)

Exemplar 1  

(ii) 1 mark

Examiner commentary
This candidate works with one component only – they may have realised that both components were zero but there is no evidence of 
that for the examiner to see. Having found t=3 using the j component, the candidate should have verified that when t=3  
the i component (12-4t)=0.
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Exemplar 2  

(ii) 2 marks

Examiner commentary
In this exemplar, the candidate has made clear that both components must equal zero, and that the components must be equal at 
t=3. Ideally a full solution should have the substitution t=3 back into each component to verify that the object is stationary and not 
travelling in the direction of vector     , but the benefit of the doubt can be given in this simple linear situation.1

1( )
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Question 6 (i), (ii) and (iii)

Exemplar 1  

(i) 0 marks

(ii) 1 mark
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(iii) 0 marks

Examiner commentary
This exemplar shows that the candidate has correctly identified the situation as one giving an arithmetic series but has evaluated the 
24th term of the sequence and not the sum of the 24th term. Generally, candidates who lost the marks here also lost the marks in part 
(iii) by making the same mistake. The candidate answered part (ii) nicely; making clear the link between the 12% given in the context 
of the question and 1.12 needed for the geometric sequence formulae.

Exemplar 2  

(i) 1 mark
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(ii) 0 marks

(iii) 0 marks

Examiner commentary
In part (i) the candidate has used a brute force method, writing out the complete list of monthly payments; earning the method mark. 
In part (ii), the question asked candidates to explain their reasoning and so a detailed answer was needed. This candidate knows the 
definition of a geometric series depended on having a common ratio but without the value 1.12 there was no link made between the 
12% increase in the context and the common ratio in the formulae. This inability to use the formulae in context is reflected in the lack 
of response in part (iii).
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Question 7 (i) and (ii)

Exemplar 1  

(i) 0 marks

(ii) 1 mark

Examiner commentary
This candidate generated the correct equation with two unknowns for the moments about A, unfortunately subtracting the given 
forces to find F rather than adding. The fact that they did not complete part (ii) suggests that they realised that x=5 m did not make 
sense. The exemplar shows the importance of taking care with signs. 
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Exemplar 2  

(ii) 0 marks

Examiner commentary
To find the distance, moments must be taken about any point. This candidate chose to take the middle of the rod so the distances for 
the 30 N and 50 N forces are 1 m. Numerically this is a correct equation but dimensionally it is not correct. The equation has two terms 
which are forces and the third term which is a moment, so this was credited 0/2 marks.
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Question 8 (i) and (ii)

Exemplar 1  

(i) 1 mark

(ii) 2 marks

Examiner commentary
This proof in part (i) is quite tricky – there are several correct ways of doing it shown in the mark scheme and other long-winded 
methods were also seen in scripts. This exemplar shows one step from a correct proof and is credited M1 even though the work is 
crossed out, as it has not been replaced with anything else. The candidate shows good exam technique in part (ii), using the given 
answer from (i) even though they had not been able to establish the result themselves. A mark is lost, however, as the +c term is not 
included in the answer.
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Exemplar 2  

(ii) 2 marks

Examiner commentary
This candidate also used the given answer from part (i) although they had made no attempt to prove it. This exemplar shows a 
common error – the factor of     is missing, losing one of the accuracy marks.1

8
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Question 9 (i), (ii) and (iii)

Exemplar 1  

(i) 3 marks

(ii) 2 marks
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(iii) 3 marks

Examiner commentary
Part (i) of this question was very well done with almost all candidates realising that the initial velocity in the vertical direction was zero 
as the pebble is thrown horizontally. In part (ii) this candidate did not use the origin given in the question and shown on the diagram, 
so left out the initial position 5 m above the origin in the equation for y. However, their working was clear and the elimination of t from 
the equations is clearly seen so the method mark was credited. A consistent application of their model allowed a successful response 
in part (iii).  

Exemplar 2  

(iii) 2 marks

Examiner commentary
In part (iii) the simplest method was to use the equation of the trajectory found in part (ii) – often a question is structured to indicate a 
method to solve a problem – quite often the word “Hence” is used to link part questions together. This candidate chose not to use the 
equation from part (ii) and solved the problem directly from considering the vertical and horizontal directions separately. The correct 
value is obtained for the largest distance that the wall could be from the window.  A mark was lost here as the question asked for a 
range of values, so an inequality was needed for full credit.
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Question 10

Exemplar 1   5 marks
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Examiner commentary
Question 10 requires a structured answer from candidates and there are several steps of working needed. Some candidates realised 
they had to find the points of intersection with the x-axis and then integrate using integration by parts. It is important that candidates 
who are not able to find the limits do not give up on this question but find the indefinite integral even if they are unable to finish the 
question. In this exemplar, the limits are found successfully and a good attempt is made at the integration. There is a mix-up with 
the fractions, which costs three marks in total. Notice that the substitution of limits into an incorrect expression is very clear so the 
examiner was able to award the method mark for using the limits even though the answer was incorrect – had the candidate cut 
corners here, this mark might also have been lost.
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Question 11 (i) and (ii)

Exemplar 1  

(i) 2 marks
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(ii) 3 marks

Examiner commentary
This exemplar shows the advantages of drawing a clear force diagram to help in a Mechanics question. There is an error in the 
diagram for part (ii) – the block is on the point of moving up the plane, so the friction force should be acting in the opposite direction. 
However, the value for the friction force is now negative so the mistake could be overcome by interpreting the negative value – 
stating that the friction force is in the opposite direction to that shown on the diagram and used in the equilibrium equation. This 
candidate simply uses the negative value without comment and produces a negative value for the coefficient of friction, which is not 
possible.
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Question 12 (ii) and (iii)

Exemplar 1  

(ii)(A) 4 marks
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(ii)(B) 1 mark

Examiner commentary
This exemplar demonstrates the minimum amount of working for parts (ii) (A) and (ii) (B). The repeated factor was clearly shown so 
the statement at the end was just sufficient for the final mark. Ideally, the comment should have stated that there is a repeated root so 
that the line is a tangent to the circle. Notice part (ii) (B) is only worth one mark as most of the work has already been done in part (ii) 
(A).

Exemplar 2  

(iii) 3 marks

Examiner commentary
This candidate correctly uses implicit differentiation to find the gradient of the tangent at A and so has a complete proof. This would 
rarely have been seen in a modular examination when the coordinate geometry of circles was part of the AS specification and implicit 
differentiation A2.
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Exemplar 3  

(iii) 2 marks

Examiner commentary
It might appear at first glance that there is a perfect proof here but it is in fact a circular argument. There is no justification for choosing 
the gradient of  -     seen here so the examiner must assume that it comes from the gradient of the given line, assuming them to be 
perpendicular. The candidate then finds the coordinates of D and argues that four equal sides proves that ABCD is a square. There is no 
mention in the argument of at least one right angle. A much better way of finding the gradient of the tangent is to find the gradient 
of AC and make sure the tangent is perpendicular to this. In fact, it is not necessary to find the equation of AC at all and the proof can 
be completed without finding the coordinates of D.

4
3



Exemplar Candidate Work

26

A Level Mathematics B (MEI)

© OCR 2018

Exemplar 4  

(iii) 2 marks

Examiner commentary
In this exemplar, two of the three facts that prove ABCD is square are neatly given. The statement that the tangents meet at 90⁰ needs 
to be proved and not simply stated so the proof is incomplete.
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Question 13 (ii), (iii) and (v)
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Exemplar 1  

(ii) 1 mark

Examiner commentary
Part (i) was well answered with most candidates accurately using the chain rule for differentiation and realising this put a zero in the 
denominator at x = 1.5. Part (ii) caused more difficulty and this exemplar shows the common mistake seen dealing correctly with  
the 27.

Exemplar 2  

(ii) 1 mark

Examiner commentary
This candidate has probably got the right idea about the binomial expansion with a mistake in the arithmetic. However, there isn’t 
enough working seen to be sure so the method mark is lost as well as the final accuracy mark because the examiner cannot assume 
a correct method from an incorrect answer.
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Exemplar 3  

(iii) 2 marks

Examiner commentary
Many candidates were very vague in their explanation here and received no marks. There is a clue in the mark allocation that more 
than a simple sentence is needed – this exemplar is a good example of a candidate who realises all that is involved – a calculation of 
the interval for which the binomial expansion is valid and a comment that the limits of the integral lie well within that interval.

Exemplar 1  

(v) 1 mark

Examiner commentary
Most candidates could use the trapezium rule and the given values to obtain the correct answer in part (iv). This exemplar is a 
good example of what was required in part (v). Some candidates lost the mark here as they simply stated that the curve is concave 
downwards, which was not considered to be sufficient explanation.
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Question 14 (i), (ii), (iii), (iv), (vi) and (vii)

Exemplar 1  

(i) 3 marks

Examiner commentary
Most candidates had a good answer in part (i). This exemplar is an example of good practice with the relevant values for the suvat 
equations clearly stated. Notice the two parts of the solution work over different time frames – using 0 to 4 s for the first part to find 
the acceleration, and then using the variable t and the calculated value for a to find the expression for velocity.
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Exemplar 2  

(ii) 0 marks

Examiner commentary
These exemplars give an idea of the spectrum of detail that candidates gave. This first exemplar is not enough; a practical reason 
why the model prediction is invalid is needed. 

Exemplar 3  

(ii) 1 mark

Examiner commentary
This exemplar is sufficient for the mark. 

Exemplar 4  

(ii) 1 mark

Examiner commentary
This third exemplar gives an understanding of the model and of the laws of physics beyond what is expected in A Level Maths. 
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Exemplar 5  

(iii) 2 marks

(iv) 2 marks

Examiner commentary
This exemplar shows a common error – beginning the graph at the origin, neglecting the initial velocity of the car. This lost one mark 
in part (iii), but the other two marks were both available. In part (iv) the candidate uses the area under their graph so still gets the 
method marking for finding the area of the triangle and the follow through mark for adding 213.6 to their answer.
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Exemplar 6  

(iii) NR

(iv) 0 marks

Examiner commentary
This exemplar shows the importance of using the Printed Answer Booklet properly. The section for 14 (iii) is blank so the candidate is 
credited NR for this part. The graph does appear in part (iv) but the examiner is not allowed to award the marks for part (iii) when the 
answer is in part (iv) unless the candidate indicates that’s where it is. The examiner must assume that the candidate did not realise 
that the work they did in part (iv) was relevant to part (iii). 
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Exemplar 7  

(vi) 3 marks

Examiner commentary
This exemplar is a very good response to the question. The question clearly states that the acceleration is key to this answer and that 
an explanation is required. Some candidates were very vague here with no calculus seen – there is a clue in the mark allocation that 
quite a bit of work is required to get full marks.

Exemplar 8  

(vii) 3 marks

Examiner commentary
This exemplar demonstrates the smart use of the calculator functions in Mechanics. The point being tested is here is the 
understanding that the definite integral with the correct limits gives the displacement of the car. Here the definite integral is clearly 
shown together with the right answer so is the minimum working required in this type of ‘Show that …’ question. If the question 
had included the statement “In this question you must show detailed reasoning” at the beginning then a clear substitution of 
the limits would be required (as in Practice Paper Set 1 H640/01 Q2).
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