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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 https://www.ocr.
org.uk/qualifications/as-and-a-level/mathematics-b-
mei-h630-h640-from-2017/#as-level 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.

https://www.ocr.org.uk/qualifications/as-and-a-level/mathematics-b-mei-h630-h640-from-2017/#as-level
https://www.ocr.org.uk/qualifications/as-and-a-level/mathematics-b-mei-h630-h640-from-2017/#as-level
https://www.ocr.org.uk/qualifications/as-and-a-level/mathematics-b-mei-h630-h640-from-2017/#as-level
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
This candidate has clearly used the correct multiplier, and worked through their calculation clearly. The majority of candidates 
took a similar approach; however, in this question it would have been sufficient to obtain the answer with efficient calculator 
use. Had the question included a specific command word, such as ‘… where a and b are integers to be determined’ or the bold 
statement ‘In this question you must show detailed reasoning’, then an answer only solution would have been penalised.

Exemplar 2 1 mark

Examiner commentary
This candidate has gained the method mark for clearly attempting to rationalise the denominator with the correct multiplier, but 
unfortunately made an arithmetic slip when dividing the numerator. 

Exemplar 3 0 marks

Examiner commentary
This candidate uses the wrong multiplier so receives no marks. 
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Question 2

Exemplar 1 4 marks

Examiner commentary
This candidate has taken great care to avoid the risk of arithmetic errors; a common issue was to not correctly apply powers to 
the (–2x) terms.

Exemplar 2 4 marks

Examiner commentary
This question did not specify a method, repeated multiplication is valid, abet not efficient. In this example the candidate 
has been given the benefit of doubt for missing brackets around the (4x2–12x+9), if the question had indicated a clear 
mathematical argument then this would have been penalised.  
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Exemplar 3 4 marks

Examiner commentary
A common error is not to use the brackets for the (–2x) term. This exemplar shows how a candidate can recover and goes on 
to give the correct answer – you might think of this as benefit of doubt regarding ‘invisible brackets’ that are then used. Had the 
brackets been omitted and the wrong answer been found, the second of the methods mark would also have been lost. 
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Question 3

Exemplar 1 3 marks

Examiner commentary
This is a clear solution; the candidate has initially set up an equilibrium equation and then solved to find the values of a and b.

Exemplar 2 1 mark

Examiner commentary
This candidate has stated a correct equilibrium equation. There is no attempt to separate the components into separate 
equations that can be used to find a and b so no A marks are credited.
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Exemplar 3 0 marks

Examiner commentary
This exemplar shows a common error – this is not a correct equilibrium equation and so gains no marks. 
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Question 4

Exemplar 1 4 marks
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Examiner commentary
Clear use of separate diagrams for each part of the system helps to identify which forces are acting and their directions. This 
candidate has produced a correct solution in a logical manner.

Exemplar 2 2 marks

Examiner commentary
This exemplar shows that candidates who were able to form the equations did not always have a method for solving them.



Exemplar Candidate Work

11

AS Level Mathematics B (MEI)

© OCR 2019

Exemplar 3 0 marks

Examiner commentary
Examiners saw many examples like this where the candidates were completely muddled and were not able to form correct 
equations. Notice how including units in the equations confuses the issue still further.



Exemplar Candidate Work

12

AS Level Mathematics B (MEI)

© OCR 2019

Question 5 (i)

Exemplar 1 2 marks

Examiner commentary
This candidate has provided a clear, labelled diagram between the given interval.

Exemplar 2 2 marks

Examiner commentary
This exemplar is borderline but received both marks. The extra domain is ignored.
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Exemplar 3 1 mark

Examiner commentary
Many candidates were credited 1 mark out of 2. This exemplar shows one correct and labelled graph and an incorrect one.

Exemplar 4 1 mark

Examiner commentary
This is a correct graph but the candidate has not indicated which graph is which so loses a mark.
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Question 5 (ii)

Exemplar 1 4 marks

Examiner commentary
Clear use of a diagram to apply Pythagoras’ theorem to find the y coordinate of the point of intersection in exact form.

Exemplar 2 3 marks

Examiner commentary
This candidate has perhaps confused themselves in the final diagram, when a variable theta is introduced and x used for the 
hypotenuse length, rather than for the angle.
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Exemplar 3 2 marks

Examiner commentary
The first part of this answer is correct but the form of the answer for the second part was not exact. The wording of the question 
means that simply using the calculator does not give the answer required. Pythagoras’ theorem is needed to find an exact 
answer.

Exemplar 4 0 marks

Examiner commentary
This candidate uses an incorrect identity so receives no marks. There is a possible method using this identity but the equation 
must be squared and spurious solutions subsequently eliminated. This was so much more difficult than the solution using the 
identity for tanx that it was not included in the mark scheme.
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Question 5 (iii)

Exemplar 1 1 mark

Examiner commentary
This comment was considered good enough to be credited the mark.

Exemplar 2 0 marks

Examiner commentary
Many candidates made this error – although some of the roots occur at intervals of 360°, the argument in the question argues 
that these are all the points of intersection, which is not the case.

Exemplar 3 0 marks

Examiner commentary
This argument was not accurate enough to be credited the mark.
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Question 6 (i)

Exemplar 1 2 marks

Examiner commentary
This is a concise response, providing the detailed reasoning that since f (–1) = 0 then (x + 1) is a factor.

Exemplar 2 1 mark

Examiner commentary
This exemplar shows a typical mistake – the evidence is given as f (–1) is correctly evaluated. There is no statement to indicate 
that the candidate realises this is enough to prove the statement so the A mark is not given.

Exemplar 3 0 marks

Examiner commentary
This exemplar shows the importance of using the method specified in the question – no marks were credited here. Although this 
is good algebraic division, the marks for this are given in part (ii). The factor theorem is being tested in part (i).
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Question 6 (ii)

Exemplar 1 3 marks

Examiner commentary
Clear detailed reasoning shown to justify the full factorisation and to find the roots.

Exemplar 2 2 marks
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Examiner commentary
The algebraic division is correct and the correct roots are found but there is not sufficient “detailed reasoning” to be credited the 
final mark. A calculator could have been used to solve the quadratic equation found, so the mark scheme required the repeated 
linear factor to be seen.

Exemplar 3 1 mark

Examiner commentary
A mistake in the algebraic division means this candidate cannot get the correct roots. 
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Question 7 

Exemplar 1 6 marks

Examiner commentary
This candidate has correct work for the two phases of motion and clearly justified the positive result.
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Exemplar 2 4 marks

Examiner commentary
This candidate has correct work for the two phases of motion but there is very little explanation to help the examiner to mark 
their work – had there been an error, the method would not have been apparent and many marks could have been lost. The 
method mark for Newton’s second law is not given, as there is an additional force in the equation.
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Exemplar 3 0 marks

Examiner commentary
This candidate did not appreciate that there are two phases of motion and the key to this question is to find the velocity at 
the end of the first phase. In this exemplar, we see all the values from the question in a single list of values ready to substitute 
into the suvat equations. Notice this candidate has also mixed up weight and mass in their version of Newton’s second law; 
highlighting the importance of candidates using language accurately.
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Question 8 

Exemplar 1 7 marks
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Examiner commentary
Many candidates were credited 7/8 marks as they gave no reason why they gave their final answer as 9, when the definite 
integral is negative. This candidate makes an attempt at the explanation but does not quite get it right – examiners were looking 
to see a statement that the area lies below the x-axis.

Exemplar 2 5 marks

Examiner commentary
This candidate has done all the hard work to find the correct equation and then mis-copies it into their integral. Notice this 
careless slip then costs 3 accuracy marks.
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Exemplar 3 3 marks

Examiner commentary
This is an example of an extended question – a feature of the new specification. Teachers may be anxious that if a candidate is 
unable to find the equation of the curve here, that no marks are available to the candidate. This exemplar shows that although 
the candidate only achieves 1 of 3 marks for finding the equation, both of the method marks for integrating and substituting 
limits are credited here. It is poor exam technique to write nothing when unsure what equation to use – this clear attempt has 
earnt follow through marks.
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Question 9 (i)

Exemplar 1 2 marks

Examiner commentary
The easiest way to explain the reasoning here is to use function notation and many good answers were seen. This exemplar has 
the minimum needed to be credited both marks without clear notation.

Exemplar 2 1 mark

Examiner commentary
This exemplar has no attempt to explain why (2x – 1)2 should give the equation of C1 and so is credited M1A0. This was a very 
common answer.
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Question 9 (ii)

Exemplar 1 7 marks

Examiner commentary
This exemplar highlights the need for a clear mathematical argument in an extended response question that has the “Show that” 
command word.
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Exemplar 2 3 marks

Examiner commentary
This exemplar shows how crossed out work is dealt with – in this case it is replaced with another attempt, so the examiner 
marks the second attempt. Sadly for this candidate, the first attempt was better as there was an attempt to find the gradient 

of a line perpendicular to the curve. Notice this candidate make a sensible attempt to solve the line and C2 simultaneously and 

that the answer given does not follow from the working. The final quadratic has roots  but indicates that the candidate 

understands the condition for the line to be a tangent. It is possible that the candidate has sensibly used a graphical calculator 
and knows the coordinates of the point of contact but to be credited the marks this must follow from correct working.
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Question 10 (i), (ii), (iii) and (iv)

Exemplar 1 

(i) 1 mark

Examiner commentary
This candidate has not labelled the axis.
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Exemplar 2 

(i) 1 mark

Examiner commentary
This candidate is missing the 4 on the vertical scale 

Exemplar 3 

(i) 1 mark
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Examiner commentary
In part (i), the candidate missed off the 12.5 from the horizontal scale. In part (ii), this candidate has crossed out correct work and 
replaced it with an incorrect answer, so loses the marks. Had there been working, it is highly likely that this candidate could have 
earned follow through marks in part (iii), but there is no method seen to support the answer. An examiner may not infer a correct 
method from an incorrect answer. Notice a FT mark is credited in part (iv) as the working is there to support it.

(ii) 0 marks

(iii) 0 marks

(iv) 1 mark
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Exemplar 4 

(iii) 0 marks

Examiner commentary
This exemplar shows a common error. The candidate uses v = 4 in the equation  but that is not the velocity at a 

time earlier than T. This gives a linear equation to solve in part (iv), which was not credited the mark, as it was not equivalent in 
difficulty to the correct solution.

(iv) 0 marks
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Question 10 (vi)

Exemplar 1 1 mark

Examiner commentary
This was one of a very few scripts to be credited this mark. The candidate had to demonstrate that they understood that the two 
models had to give that the distance 45 m was covered in 12.5 s. This candidate was credited the mark for comparing distances 
even though the answer lacked clarity.

Exemplar 2 0 marks

Examiner commentary
Both of these arguments have an underlying assumption that the initial velocity in both models will be the same, which is not 
the case and so neither of these arguments was credited the mark.

Exemplar 3 0 marks
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Question 11 (i) and (ii)

Exemplar 1 

Examiner commentary
This candidate had the correct working but did not recognise that 1na was a constant term and so the equation was already in 
the required form. Candidates who used k as the constant of proportionality had less difficulty with this.

(i) 1 mark

(ii) 1 mark
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Exemplar 2 

Examiner commentary
This candidate appears to have worked backwards and despite an error showed a correct use of the laws of logs gaining the M1 
mark.

(i) 0 marks

(ii) 1 mark

Question 11 (iii)

Exemplar 1 1 mark

Examiner commentary
These values could be obtained straight from the calculator; however the question required that the values be given correct to 4 
significant figures and this candidate made an error in the rounding.
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Question 11 (iv), (v), (vi) and (vii)

Exemplar 1 

Examiner commentary
This candidate has found both equations but was unable to solve simultaneously – this is a perfect opportunity to use the 
calculator function to solve the equations. 

Notice this equation could also be answered using the Statistical functions – the regression line for a data set of just two points. 

(iv) 1 mark
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Exemplar 2 

Examiner commentary
One equation linking 1ny and 1nx was not enough for a method mark – two equations were required.

(iv) 0 marks

Exemplar 3 

Examiner commentary
Whilst the incorrect answers were obtained in part (iv), this exemplar shows how follow through marks were credited for 
substituting their found values into the formula obtained in part (i).

(iv) 1 mark

(v) 1 mark
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Exemplar 4 

Examiner commentary
This exemplar shows a graph with one correct and one incorrect asymptote so was credited 1 mark. Notice candidates could 
have attempted this graph simply from the information given in the first parts of the question. The data in the table indicates 
that the function needs to be decreasing. 

(vi) 1 mark
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Exemplar 5 

(v) 1 mark

(vi) 1 mark

(vii) 1 mark

Examiner commentary
This exemplar shows how follow through marks were available in this question. The form of the relationship between y and x is 
incorrect but values from part (iv) were used, so the expression has the correct power for x. The graph is a sensible sketch of the 
formula in part (v) but does not fit the original model that y is proportional to x. The mark in part (vii) was credited whenever 
x = 1 was substituted into the formula in part (v) regardless of whether the value made sense in the context.
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