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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 1 mark

Examiner commentary
The command word is ‘calculate’, and only one mark is available, so no method working was expected. This 
exemplar has given clear and accurate working. Such working is mathematically good practice and would be 
needed in questions that make use of command words such as ‘determine’ or ‘show that’ or when the bold 
statement ‘In this question you must show detailed reasoning’. It should be noted that some candidates made 
errors in the manual approach where they may have gained the mark had they chosen to find the PPMC coefficient 
directly from their calculators. It is advisable to check answers from working against answers direct from a 
calculator. 
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Question 1 (b)

Exemplar 1 2 marks

Examiner commentary
Again the question command word was ‘Calculate’ so an answer only was permitted. As calculators give both 
coefficients directly there is no need to give details of working. However, this exemplar shows good practice in clear 
layout.

Question 1 (c)

Exemplar 1 0 marks

Examiner commentary
Answers like this were commonly seen. However, the comment is unjustified without evidence for what ‘not far 
away’ means in this context (such as calculation of the standard deviation). In any case the simple ‘r is close to 1’ was 
all that was required.



Exemplar Candidate Work

6

A Level Further Mathematics A

© OCR 2020

Question 1 (d)

Exemplar 1 0 marks

Examiner commentary
The issue is whether the process requires interpolation (reliable) or extrapolation (unreliable). So not all of the data 
values are needed, only the extreme values of x (and here, indeed, only the greatest value of x, as 0.75 is above the 
sample mean).

Question 2 (a)

Exemplar 1 2 marks

Examiner commentary
Most candidates got this right. This response illustrates the most common error; the candidate has correctly written 
1 – P(T < 520) but has found 1 – P(T ≤ 520).
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Question 2 (b)

Exemplar 1 1 mark

Examiner commentary
There are three assumptions needed for the Poisson distribution to be a good model: events have to occur 
randomly, independently and at constant average rate. If events occur at regular, or nearly regular intervals, as 
here with a bus timetable, they are not occurring randomly. This candidate gave a clear and accurate answer; 
many attempted to apply ‘not independent’, which needs a good deal of explanation, or ‘not constant average rate’ 
which is irrelevant. (If there were different average numbers of events at different times of day, then the sum of the 
number of events in separate [independent] time intervals could still be Poisson.) In fact, many candidates seem to 
think that ‘events occurring at exactly regular intervals’ is actually what is needed for a Poisson distribution.

Many candidates attempted this and similar questions with a ‘scattergun’ approach, writing down everything 
they could think of. Such an approach usually scores no marks; examiners are looking for discrimination in 
understanding how the modelling assumptions relate to the particular scenario given in the question.
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Question 3 (a)

Question 3 (b)

Exemplar 1 3 marks

Exemplar 1 3 marks

Examiner commentary
A clear, correct solution showing the geometric arrangement of red and blue followed by a correct calculation.

Examiner commentary
This is a standard example of the hardest type of standard question on this topic. This solution shows a 
straightforward method. The B’s have to go in 4 of the ‘gaps’ indicated by vertical lines; there are 7 of these so there 

are 7 C4 ways in which this can be done. The total number of arrangements of 10 discs of which 4 are blue and 6 are 

red (and which are otherwise identical) is 10 C4 .
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Question 4 (a)

Exemplar 1 5 marks

Examiner commentary
This solution is largely correct but has lost two marks. In the statement of hypotheses, the symbol ‘mu’ has not been 
defined (it is necessary to add ‘where mu is the mean maximum breaking strain’, or equivalent). The final conclusion 
does not mention the context; ‘mean maximum breaking strain’, or equivalent, is needed.

Another often seen final conclusion that did not score the last mark was ‘The mean maximum breaking strain has 
not decreased’, which is too assertive. Phrases such as ‘There is insufficient evidence that …’ are needed. Some 
wrote ‘There is significant evidence that the mean maximum breaking strain has not decreased’, but this is also 
wrong; hypotheses tests can never produce positive evidence in favour of the null hypotheses. The only issue is 
whether there is significant evidence against the null hypothesis.
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Question 4 (b)

Question 4 (c)

Exemplar 1 0 marks

Exemplar 1 0 marks

Examiner commentary
There were two possible correct answers to this question: that the sample of brackets of the new design is a 
random sample of all brackets of the new design (independence of the brackets on the sample is insufficient), or 
that the variance of the maximum weight that the brackets can support is unchanged. No assumption of normality 
(as here) is required, as the central limit theorem applies.

Examiner commentary
Again, there were two possible correct answers to this question: no because we are told that the breaking strain 
of brackets is normally distributed, or yes because we do not know that the breaking strain of the new brackets is 
normally distributed. The answer shown here has not referred to either of these issues; indeed, it has not even given 
a clear ‘yes’ or ‘no’.
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Question 5 (a)

Exemplar 1 0 marks

Examiner commentary
Hypotheses refer to underlying distributions, so statements of hypotheses for correlation coefficients should 
be given in terms of the symbols for the underlying population coefficient. Here r is the symbol for the sample 
correlation coefficient. Rhos (ρs) should be used instead (with, for preference, an explanation such as ‘where rhos is 
the population rank correlation coefficient’).
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Question 5 (b) and (c)

Exemplar 1 5 (b) - 3 marks, 5 (c) - 1 mark

Examiner commentary
Many found the correct critical value of rs and were able to rearrange it to obtain ∑ d 2. However, many candidates 
were casual or inaccurate in the use of inequalities. In this exemplar, the candidate has used = throughout part (b). 
While the use of the final ‘=’ is barely acceptable; had the command word in the question been ‘determine’, rather 
than ‘find’, it is unlikely that this would have been condoned for full marks. The penalty for this casual omission of 
inequalities can be seen in part (c).  Here the candidate had obtained 2 as the correct critical value, but the absence 
of inequalities in their previous solution has encouraged them to look for an order that gave a value bigger than 2. 
A correct solution has been deleted. 
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Question 6 (a)

Exemplar 1 3 marks
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Examiner commentary
This solution shows the advantage of giving full working. The candidate has demonstrated the correct formula for 
the chi-squared statistic, including Yates’s correction, and therefore can get the method marks for the calculation. 
It is clear that the only numerical error is in evaluating the sum of the four fractions each with numerator 1849. 
Unfortunately the candidate has then compared their incorrect test statistic not with the critical chi-squared value 
(2.706) but with a probability, and they are therefore unable to get the last two marks for the conclusion. However, 
the statement of hypotheses is correct (although good practice would start the solution with it).

Many candidates miscalculated the test statistic, often getting Yates’s correction wrong. Formulae such as 

                     or                      were often seen or implied.

Question 6 (c)

Exemplar 1 1 mark

Examiner commentary
Many candidates realised that the correct answer was P (L | A) / P (A) = 0.14/0.23 or 14/23. This exemplar illustration 
shows a common wrong answer obtained from P (L ∩ A) / P (L).
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Question 7 (b)

Exemplar 1 4 marks

Examiner commentary
The answer is correct but this candidate has not shown, and rejected, the second solution to the quadratic 
equation. Rejection of inapplicable solutions to quadratic equations is a standard way of assessing the Ofqual 
Assessment Objective 2.3 ‘Assess the validity of mathematical arguments’. It is always good practice to explicitly 
justify why algebraic solutions are not valid in the context of the problem being modelled and the defined 
command word ‘determine’ means that full justification of the solution is required.
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Question 7 (c)

Exemplar 1 1 mark

Examiner commentary
This candidate has, like many others, applied the cumulative probability formula for a geometric distribution to a 
non-integer value of the variable. The formula (1 – p) 

r can be used only when r is an integer, and here candidates 

needed to realise that to find                        they had to calculate P (D ≥ 3).
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Question 8

Exemplar 1 0 marks

Examiner commentary
This response raises an essential point about hypotheses. They refer always to the distribution of the underlying 
population from which the data in the question is a sample, and not to the sample alone. In the case of a Wilcoxon 
test, the null hypothesis is that the populations from which the two samples are drawn have the same distribution, 
and the correct statement therefore should refer to the population(s), or at least to the distribution(s). For example: 

• H0: The distributions of the ranks of the students taught by the two professors are the same. 

• H1: The distributions are not the same (and in particular they have different medians). 

Another issue with the answer given here is that it suggests that all of the actual ranks of the students are identical, 
which is transparently not the case. The population here is the set of ranks of all the students, from whom the 
samples mentioned in the question are selected.

Another answer that would be acceptable in this context is:

H0: mQ = mR, H1: mQ ≠ mR where mQ and mR are the population median ranks of the students of professor Q and 
professor R respectively. Note that the symbol m should be clearly defined as the population median.
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Exemplar 2 6 marks

Examiner commentary
This solution illustrates a very common omission. The test statistic Rm for the Wilcoxon rank sum test is the sum of 
the ranks of the items in the smaller of the two samples, but the information given in the question here is the sum 
of the ranks of the items in the larger sample. It was therefore necessary to calculate the sum of the ranks of all 54 
items, which was 0.5 × 54 × 55 = 1485, and subtract 726 from this, which gives 759 as the test statistic. 

Some candidates correctly found 759 but then went back to using 726 as it is smaller than 759. The choice of the 
smaller of two values refers to the smaller way of ranking of the smaller set, not the smaller of the total rankings of 
the smaller set and the bigger set. (The use of the smaller of Rm and m(m + n + 1) – Rm is purely to reduce the space 
needed to print the tables. These alternatives refer to whether the items in the smaller set are ranked top-down or 
bottom-up. In the case of a normal approximation, as here, either the larger or the smaller number can be used.) 

Otherwise this candidate has correctly included a continuity correction, and correctly compared double the p-value 
with the critical probability of 0.05 (more common and equally correct was to compare the p-value with 0.025). The 
conclusions are correctly followed-through from the wrong p-value, so the candidate gains all the marks apart from 
B1 for the hypotheses (see previous example), M1A1 for considering 759, and A1 for the correct p-value.

Some candidates who worked with critical values used the wrong tail. The relevant normal distribution is 
N(660, 3300) and the test statistic is greater than 660, so if the critical value method is used it would have to be 

, as opposed to . In any case, most candidates would usually find it easier to 
obtain p-values directly from their calculator than to calculate critical values like this.

Use of one-tailed critical values, rather than two-tailed (the key word is ‘difference’) was also common.
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Question 9 (a)

Exemplar 1 3 marks

Examiner commentary
This response gives a correct solution to a question that was often answered badly. Many simply replaced t by 2t 
or inserted other 2s in random places. The only recommended method of answering questions involving CDFs of 
related random variables is to write the new CDF as an inequality, starting with P(2T ≤ y). Some recommend using 
the inverse function, but that usually gives the wrong answer if the function is a decreasing one such as 1/T.
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Question 9 (c)

Exemplar 1 2 marks

Examiner commentary
This response illustrates the usual mistake with this question. The candidate has interpreted ‘the probability that no 
event occurs between time T = 0 and time T = θ as meaning P(0 < X ≤ θ), instead of P(X > θ).
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