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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/Images/308720-specification-accredited-
as-level-gce-mathematics-a-h230.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.

https://www.ocr.org.uk/Images/308720-specification-accredited-as-level-gce-mathematics-a-h230.pdf
https://www.ocr.org.uk/Images/308720-specification-accredited-as-level-gce-mathematics-a-h230.pdf
https://www.ocr.org.uk/Images/308720-specification-accredited-as-level-gce-mathematics-a-h230.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(i)

Exemplar 1	 2 marks

Exemplar 2	 0 marks

Exemplar 3	 0 marks

Examiner commentary
This question required detailed reasoning and many candidates answered this question well (Exemplar 1). Some candidates 
gave the correct answer with no working (Exemplar 2) or as a decimal rather than in the form required (Exemplar 3). These 
scored no marks due to the lack of detailed reasoning.
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Question 1(ii)

Exemplar 1	 3 marks

Exemplar 2	 2 marks

Exemplar 3	 0 marks

Examiner commentary
Many candidates correctly demonstrated the detailed reasoning required (Exemplar 1). A few made a correct first step, 
multiplying numerator and denominator by              , but made a subsequent error (Exemplar 2). Some candidates gave the 
correct answer with no working (Exemplar 3). These scored no marks.
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Question 2(i)

Exemplar 1	 2 marks

Exemplar 2	 1 mark

Exemplar 3	 0 marks

Examiner commentary
This question was answered well, particularly if using the discriminant (Exemplar 1). A few candidates started correctly but 
were unable to rearrange the equation to correctly find the value of k (Exemplar 2). Some seemed not to understand what is 
meant by a quadratic equation having repeated roots (Exemplar 3).



Exemplar Candidate Work

7

AS Level Mathematics A

© OCR 2019

Question 2(ii)

Exemplar 1	 2 marks

Exemplar 2	 1 mark
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Exemplar 3	 1 mark

Examiner commentary
A number of candidates were able to produce well-presented correct solutions (Exemplar 1). However, many others, although 
able to identify key values, were unable to correctly deal with relating these to the inequality (Exemplars 2 and 3).
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Question 3(i)

Exemplar 1	 3 marks

Exemplar 2	 2 marks
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Exemplar 3	 1 mark

Exemplar 4	 0 marks
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Exemplar 5	 0 marks

Exemplar 6	 0 marks

Examiner commentary
Very few candidates were able to give a completely correct solution (Exemplar 1). Some only gave three rather than four 
solutions (Exemplar 2). Many candidates omitted sin θ = –0.5 (Exemplar 3). Others found sin–1(0.25) = 14.5° (Exemplar 4). Of 
these, some then found            or 14.52 (Exemplars 5 and 6).
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Question 3(ii)

Exemplar 1	 3 marks

Exemplar 2	 1 mark
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Exemplar 3	 0 marks

Examiner commentary
A good number of candidates gave completely correct solutions (Exemplar 1). Most obtained “3Ø” = 60°, but not all included 
240° (Exemplar 2). Many then thought that they needed to multiply rather than divide by 3 (Exemplar 3). 
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Question 4(i)(a)

Exemplar 1	 2 marks

Exemplar 2	 1 mark

Examiner commentary
This question was answered correctly by almost all candidates (Exemplar 1 where x1 was allowed) although some only dealt 
correctly with one term (Exemplar 2).
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Question 4(i)(b)

Exemplar 1	 2 marks

Exemplar 2	 0 marks

Exemplar 3	 0 marks
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Exemplar 4	 0 marks

Examiner commentary
A good number were able to give correct well-presented solutions (Exemplar 1). A significant minority of candidates appeared 
not to understand what is meant by “increasing” (Exemplar 2 where y > 0 was found). Some found the coordinates of the 
stationary point, but did not recognise this as the minimum and did not proceed from this to the answer (Exemplar 3). Others 
seemed not to understand the question and merely stated the second differential (Exemplar 4).
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Question 4(ii)

Exemplar 1	 5 marks

Exemplar 2	 4 marks

Exemplar 3	 3 marks
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Exemplar 4	 2 marks

Exemplar 5	 1 mark

Examiner commentary
This question was answered correctly by many candidates (Exemplar 1). A few candidates omitted “+ c”  (Exemplar 2).

A few obtained           correctly, but with an incorrect coefficient (Exemplar 3, where the B mark was also lost due to the inclusion 
of the integral sign in the final answer). A few correctly recognised the index for root x but then differentiated rather than

integrating (Exemplar 4, although they did also recognise the need for “+ c”). Some “integrated”             to give                   
(Exemplar 5, although they did correctly integrate the 3 term). 
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Question 5

Exemplar 1	 5 marks
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Exemplar 2	 0 marks

Examiner commentary
This question tests “proof by exhaustion” as included in paragraph 1.01a of the specification. This method of proof involves 
either considering all possible values or all possible categories of values. This question tests the latter. Although some 
candidates were able to present an excellent proof (Exemplar 1), it was not well answered on the whole. Many candidates 
merely verified the result in a few numerical cases (Exemplar 2). These scored no marks.
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Question 6(i)

Exemplar 1	 2 marks

Exemplar 2	 1 mark
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Exemplar 3	 0 marks

Examiner commentary
Most candidates knew what the graph looked like and a good number were able to gain full marks (Exemplar 1) but many 
sketched it carelessly, with one or more “tails” moving slightly away from the axis instead of towards it (Exemplar 2, where 
the crossed out part is ignored). Some candidates drew the curve in only one quadrant (Exemplar 3 where the curve is also 
carelessly sketched so scores no marks). 
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Question 6(ii)

Exemplar 1	 5 marks
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Exemplar 2	 2 marks

Examiner commentary
Many were able to draw this curve correctly (Exemplar 1).Some candidates factorised correctly but then drew the curve 
touching the x-axis at x = 0 instead of x = 3 (Exemplar 2). 
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Question 7(i)(a)

Exemplar 1	 1 mark

Examiner commentary
Almost all candidates answered this correctly (Exemplar 1).
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Question 7(i)(b)

Exemplar 1	 2 marks

Examiner commentary
Many answered this correctly (Exemplar 1). A few gave correct initial statements but did not simplify these appropriately 
(Exemplar 2). Others seemed unaware of the difference between position vectors and direction vectors, simply giving half the 
vector AC (Exemplar 3). 

Exemplar 2	 1 mark

Exemplar 3	 0 marks
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Question 7(ii)

Exemplar 1	 4 marks

Exemplar 2	 2 marks
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Exemplar 3	 0 marks

Exemplar 4	 0 marks
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Exemplar 5	 0 marks

Examiner commentary
Although some were able to give a clear and concise proof (Exemplar 1), it was clear that many candidates had not significantly 
met the concept of proof using vectors. A number of the more able of these were able to make some correct statements but 
did not develop these into a complete proof (Exemplar 2). Some did not make a correct start and misstated the vector OB 
(Exemplar 3). However, perhaps the majority of candidates did not know how to start answering this question at all (Exemplar 4 
and 5).
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Question 8

Exemplar 1	 6 marks
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Exemplar 2	 0 marks
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Exemplar 3	 0 marks

Examiner commentary
Some produced clear and succinct solutions (Exemplar 1) but many candidates did not draw a sketch, thereby making it 
extremely difficult to make a reasonable attempt. Some did not consider one or both normals and, therefore, were unable 
to make any significant progress (Exemplar 2 where they recognised the need to find the gradients of the normals but did 
nothing with these). Many found the midpoint of the line joining (2, 1) and (–2, 1) believing this to be significant but appeared 
to have little knowledge of the standard equation of a circle in terms of the centre coordinates and the radius (Exemplar 3).
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Question 9(i)

Exemplar 1	 1 mark

Exemplar 2	 0 marks

Exemplar 3	 0 marks

Exemplar 4	 0 marks

Examiner commentary
Few completely correct answers were seen (Exemplar 1). Many incorrect answers were seen, such as “It is more 
accurate”(Exemplar 2) or “Not biased” or “It’s easier” (Exemplar 3). Many inadequate answers were also seen, such as “It is 
representative” (Exemplar 4).
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Question 9(ii)

Exemplar 1	 1 mark

Exemplar 2	 1 mark

Examiner commentary
A reason why the school might not be representative was required for the mark (Exemplar 1 and 2 illustrate the variety of 
acceptable responses).
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Question 10(i)

Exemplar 1	 2 marks

Exemplar 2	 0 marks

Examiner commentary
This question was answered correctly by most candidates (Exemplar 1). Some gave an indication that they knew that they 
needed to use Σp but they did not give a correct initial statement (Exemplar 2).  
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Question 10(ii)

Exemplar 1	 3 marks

Exemplar 2	 3 marks
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Examiner commentary
A number of correct methods to gain full marks were seen (Exemplars 1 and 2) but most candidates scored only one mark 
because they omitted one or two of the possible routes to obtaining a product of 0 (Exemplar 3). Some ignored the given 
probabilities and assumed that all outcomes were equally likely (Exemplar 4 where they also make the mistake of concluding 
that there are only twelve possible outcomes of which six result in a product of 0). 

Exemplar 3	 1 mark

Exemplar 4	 0 marks
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Question 11(i)

Exemplar 1	 1 mark

Exemplar 2	 1 mark

Exemplar 3	 0 marks

Exemplar 4	 0 marks

Examiner commentary
Only a few candidates were able to give correct solutions in context (Exemplars 1 and 2) whereas many gave no context 
(Exemplar 3) and thus did not gain the mark. Many candidates appeared to have little understanding of what was meant by the 
question, despite this type of question having been asked frequently in paper 4732 (Exemplar 4).
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Question 11(ii)

Exemplar 1	 1 mark

Exemplar 2	 1 mark

Examiner commentary
Most candidates understood how to calculate a binomial probability. Some used the formula (Exemplar 1), while others used 
the calculator function, giving only the answer (Exemplar 2). This is acceptable because “detailed reasoning” is not asked for in 
this question.
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Question 11(iii)

Exemplar 1	 3 marks

Exemplar 2	 1 mark
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Exemplar 3	 1 mark

Exemplar 4	 0 marks

Examiner commentary
Many candidates understood that they needed to use their answer from part (ii) (Exemplar 1) but many did not do so correctly 
(Exemplars 2 and 3). Low ability candidates tended to show little or no working (Exemplar 4).
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Question 12

Exemplar 1	 7 marks
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Exemplar 2	 6 marks
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Exemplar 3	 2 marks
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Exemplar 4	 3 marks
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Exemplar 5	 0 marks

Examiner commentary
Many candidates had clearly been well prepared for a hypothesis test question (Exemplar 1). However, even these often made 
errors. Examples of such errors were as follows.

•	 Failure to define “p” in the hypotheses (Exemplar 2)
•	 Finding P(X = 36) instead of P(X ≤ 36) (Exemplar 3, where they also did not define “p”)
•	 Comparing the probability with 0.2 instead of 0.02 (Exemplar 4, where they also did not define “p”)

Some candidates appeared hardly to have met the concept of a hypothesis test (Exemplar 5).
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Question 13(i)

Exemplar 1	 2 marks
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Exemplar 2	 0 marks

Examiner commentary
Many candidates gave correct answers here, although frequently they used far more words than were required (Exemplar 1). 
Some gave inadequate answers (Exemplar 2).
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Question 13(ii)

Exemplar 1	 1 mark

Exemplar 2	 0 marks

Examiner commentary
Almost all candidates gave an acceptable answer to this question (Exemplar 1) although some gave answers which 
demonstrated misinterpretation of the question (Exemplar 2).
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Question 13(iii)

Exemplar 1	 2 marks

Exemplar 2	 1 mark

Examiner commentary
A few were able to give clear and concise differences (Exemplar 1). Others gave only one difference rather than two as required 
(Exemplar 2). Answers that compared numbers (as opposed to proportions) of people in the two areas were not accepted in 
this part (Exemplar 3).

Exemplar 3	 0 marks
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Question 13(iv)

Exemplar 1	 2 marks

Exemplar 2	 1 mark

Examiner commentary
Most candidates recognised the key point here, which was that children are being born during the 10 years from 2011 
(Exemplar 1). However, some only stated that Liverpool had a large proportion of people in the potential childbearing group, 
and did not state that Rutland has a small proportion in this group (Exemplar 2). 
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