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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-
b-mei-h635-h645-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-b-mei-h635-h645-from-2017/
https://www.ocr.org.uk/qualifications/as-and-a-level/further-mathematics-b-mei-h635-h645-from-2017/
https://www.ocr.org.uk/qualifications/as-and-a-level/further-mathematics-b-mei-h635-h645-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/


Exemplar Candidate Work

4

A Level Further Mathematics B (MEI)

© OCR 2020

Question 1 (c)

Exemplar 1 1 mark

Examiner commentary
This candidate scored a generous first mark for the heights, as they were more or less in proportion (although the final height for  
P(X = 6) is too high. In awarding the first mark, the scales were ignored, provided that the heights were in proportion. To get the 
second mark, the heights would have had to be correct according to the candidate’s scale. However even if that had been the case, 
the second mark would not have been scored since there are no labels. The horizontal scale should be labelled r and the vertical axis 
should be labelled P(X =r). Omission of either label resulted in the second mark not being given.
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Question 1 (e)

Exemplar 1 3 marks

Examiner commentary
Although all of the working in this example is correct, unfortunately the candidate made an error in calculating E(X). The method 
marks were all given, but since the value of E(X) was incorrect, the answer for the variance was also incorrect. The candidate was 
therefore awarded neither of the answer marks. To avoid this type of error, candidates should be advised to carefully check their final 
answers.  
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Question 2 (a)

Exemplar 1 2 marks

Examiner commentary
The response in the exemplar is a perfect answer, giving as it does the three conditions required for a Poisson distribution to be a 
suitable model. Some candidates forgot to put their answers in context and so could only get a maximum of one mark, although in 
future papers, such candidates may score zero. Others made statements such as ‘the number of faults must occur randomly’ rather 
than simply ‘faults must occur randomly’. The former response does not make sense and so scored zero. A few candidates gave a 
‘condition’ that the mean is equal to the variance. Although for a Poisson distribution this is true, it is not a condition required but 
rather a result of a Poisson being a suitable model, so again this response scored zero. 
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Question 2 (d)

Exemplar 1 3 marks

Examiner commentary
There are two ways of correctly answering this question. The simpler method is to realise that the distribution of 10 randomly chosen 
1 km lengths of track is simply Poisson with mean 10 × 0.32 (so Poisson (3.2), since there is an average of 0.32 faults per kilometre. 
One then simply has to calculate P(X = 1) using this distribution.

The more complicated method is to use a Poisson distribution with mean 0.32 to find P(X = 0) = 0.7261 and P(X = 1) = 0.2324, and 
then use these, as in the exemplar.

Many candidates correctly found P(X = 1) = 0.2324, but then mistakenly thought that the distribution was simply B(10, 0.2324). This 
did not get any credit. 
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Question 3 (c)

Exemplar 1 0 marks

Examiner commentary
This part was often answered correctly, usually by those candidates who had got part (b) correct. Those who did not could still get 
two method marks and most got the first, as they found the new mean correctly. However very few showed the method which they 
had used to find the new variance, and so those who had the wrong variance in part (b) could not usually be awarded the second 
mark. In the exemplar, the candidate does not show the new value of the mean, nor even how it had been calculated, and so scored 
zero.  In questions involving Normal distributions, candidates should not only state the mean and variance which they are using, 
but also working to show they have arrived at this mean and variance in order to access partial credit if a final correct is not found 
successfully.
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Question 5 (b)

Exemplar 1 3 marks

Examiner commentary
In the exemplar the candidate correctly stated the hypotheses in terms of association. Some used independence instead, which 
was perfectly valid. A small number used ‘relationship’ in place of ‘association’ and this was not given any credit. In the specification 
two forms of the null hypothesis are given ‘H0:  No association between the factors’ and ‘H0:  variables are independent’. In addition, 
in order to gain credit, the factors or variables, body weight and smoking status, have to be stated. In the exemplar the test statistic 
is incorrect, but marks are given for the correct degrees of freedom critical value. Unfortunately, the candidate thought that the null 
hypothesis should be accepted and so could not score the final 2 marks. Some candidates drew the correct conclusion, did not state 
it in context, but simply said ‘reject H0’, and so could not gain the final mark.
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Question 5 (c)

Exemplar 1 0 marks

Examiner commentary
In the exemplar the candidate correctly identified which was the largest contribution for each status. There was then an attempt 
at an explanation of why the contributions were as they were, without stating whether there were less or more observed than 
expected. So, the candidate scored zero. In questions such as this, candidates should be advised that it is essential to explicitly state 
whether there are less or more observed than expected.

Some candidates simply stated which was the largest contribution for each smoking status, without giving any interpretation at all.
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Question 6 (a) (i), 6 (a) (ii) and 6 (a) (iii)
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Exemplar 1 1, 0, 1 marks

Examiner commentary
In this exemplar, the candidate tried to find the equation of the regression line of y on x rather than x on y. This is of course 
unsuitable for estimating the land-based date from satellite measurements. Two marks were available for this type of response, but 
in this case the candidate only found the x-coefficient and not the constant term, so only scored one mark. No marks were available 
in part a(ii) of the question unless the correct regression line of x on y was used. However, marks were available in part a(iii). In this 
case the candidate correctly stated that the estimate for 60 days involved extrapolation and so was unreliable. As with most other 
candidates, the estimate for 95 days was stated to be reliable since it was interpolated. However, there was no mention made of how 
close the points were to the regression line, and so only 1 mark was gained.
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Exemplar 1 1 mark

Question 6 (b) (iii)

Examiner commentary
In this type of question, candidates should give their hypotheses in terms of ρ and then define ρ, in this case as the population 
correlation coefficient between temperature and rainfall. In the exemplar, the candidate gave the hypotheses in words, and 
unfortunately did not mention population. This meant that neither of the marks for the hypotheses were available. The correct 
critical value was found but the candidate then compared a negative test statistic with a positive critical value and so could get no 
further marks, despite coming to the correct conclusion, including giving their answer in context. The test statistic can be correctly 
compared with critical value either by comparing |–0.5638| with 0.6319 or by comparing –0.5638 with –0.6319. Although the 
candidate only scored 1 mark out of 5, with some slight additions and changes to their answer they could have scored full marks, as 
the candidate clearly knows how to perform a test based on Pearson’s product moment correlation coefficient.
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Exemplar 1 1, 1 mark

Question 7 (c) and 7 (d)

Examiner commentary
In question 7 part (c), this exemplar shows a response where the candidate realised that a Normal distribution could be used due to 
the fact that the sample was large. However, to score full marks there must be a statement that the distribution of the sample mean 
is approximately Normal. This candidate, as with the vast majority of candidates, did not mention this, so only scored the first mark.

In question 7 part (d) the candidate forgot that to produce an interval of width 0.12, one must equate 1.96 multiplied by the 
standard error with half of the width of the interval, so with 0.06 rather than 0.12.  The candidate did then go on to correctly round 
their answer up to 18 rather than down to 17, since the question requires an interval of width no more than 0.12.  A number of 
candidates who found the correct value of n = 71.03, then rounded down to 71 rather than up to 72, and so only scored 2 marks out 
of the three available.
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Exemplar 1 2, 1 marks

Question 8 (a) and 8 (b)
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Examiner commentary
In question 8(a) of this exemplar, the candidate realised that the fact that the p-value was low and the plot was not approximately 
linear meant that a Normal distribution was not appropriate. In this case the candidate did not specifically state that the p-value 
was low, but instead that it was less than 0.15, which was acceptable. However, an alternative test was not suggested and since the 
question asks about ‘deciding on a suitable test’ the final mark (for a Wilcoxon test) was not scored. In part (c) of the question, the 
candidate did in fact use a test based on the Normal distribution, which scored zero. Only a Wilcoxon test was awarded any credit.

In part (b) the candidate scored a mark for stating that the sample size was too small. However, the other two responses related 
to part (a). This was the case for the majority of candidates, who did not read the question carefully enough. The question asks for 
‘unsatisfactory features of the student’s project’. Responses had to relate to features of the project, such as whether or not the sample 
was random, rather than whether or not the distribution of the parent population was Normal.
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Exemplar 1 4 marks

Question 8 (c)

Examiner commentary
In the exemplar all the working for a Wilcoxon test has been correctly carried out and the test statistic correctly compared to  
the critical value. A total of four marks were available for this. Unfortunately, the hypotheses were incorrect, given in terms of 
association, as was the conclusion stated in terms of correlation. The specification makes clear that the null hypothesis for a Wilcoxon 
is ‘H0: population median is a given value’; in this case ‘H0: population median = 33.5’. Many candidates had ‘H0: median = 33.5’ as 
their null hypothesis, omitting population. This scored 1 mark, with 2 marks only being available if population was mentioned 
together with the correct alternative hypothesis. The conclusion should also be given in terms of the median, rather than in terms of 
correlation or association.
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Question 9 (e), 9 (f), 9 (g)
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Exemplar 1 1, 1, 0 marks

Examiner commentary
In part (e) many candidates found the mean and variance of the total waiting times given in the table, rather than the mean and 
variance of the random variable T. The candidate in the exemplar realised that the latter was required, but they went about it by 
using the distribution of X and then multiplying by 5 and dividing by 2. This method can work, and indeed the E(T) was found 
correctly although an error was made in finding the variance of X. A much easier method is to use the formulae given in the formula 
book These values have then to be multiplied by 5 because T is the total for 5 days.

In part (f ) a follow through mark was available for stating that the distribution was Normal with the mean and variance found in 
part (e), as was the case in the exemplar.  Unfortunately, many candidates who had incorrectly used the values given in the table to 
answer part (e), then divided the variance which they had found by 20. 

All that was required in part (g) was to state that the sample was small, so the Central Limit Theorem might not be very accurate. 
Some thought that the sample size was 20, which of course is wrong. The response in the exemplar, comparing the value found 
using simulation to that found using the Central Limit Theorem is also unsatisfactory, since there are only 20 trials in the simulation, 
so it is quite likely that there would be a fairly large difference between the two estimates. 
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Question 10 (b)

Exemplar 1 2 marks

Examiner commentary
In the exemplar the candidate started off very well, giving correct limits in their original integral, and using a dummy variable 
(although not using a dummy variable was condoned). The integration was correctly carried out, but then the candidate did not 
note the instruction to give their answer in terms of x, a, and m, instead leaving k in their answer. This resulted in the unnecessary 
loss of 2 marks, since otherwise the answer was perfect.  In part (c), the candidate did in fact eliminate k. Some candidates (although 
not the one in the exemplar) gave their final answer as a partial definition ‘F(x) =         ’, omitting ‘= 0 for x < 0’ and ‘= 1 for x > a’. Others 
had the correct function for 0 < x < a but then wrongly stated ‘= 0 otherwise.

xm+1

dm+1
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Question 10 (c) (i)

Exemplar 1 2 marks

Examiner commentary
In the exemplar the two method marks were scored, although since this is a question where the candidate was required to show 
a result, an explanation of how the second line of working was obtained would have been helpful. However, on this occasion its 
absence was condoned. The candidate then correctly manipulated the expression into terms involving 2-2m and 2-m. However, on the 
penultimate line the expression was apparently further manipulated into the final expression but in terms of 2m.  This may have  
been correctly done, but with no explanation, the answer marks were not awarded. The line above may simply have been multiplied 
by 20 × 22m but if this was the case, the candidate should have indicated this. In questions which ask for a result to be shown, 
candidates should give sufficient working to demonstrate exactly what they have done. 
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