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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/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 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/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/
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Question 1 (i), (ii), (iii) and (iv)
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(ii) 1 mark

(iii) 1 mark

(iv) 2 marks

Examiner commentary
Parts (i), (ii) and (iv) were almost perfectly answered. In part (iii), the candidate not only explained the meaning of ‘degrees of 
freedom’ but also gave further explanation, which was correct although not required. However, the second mark for this part was 
not given, since although a correct formula for degrees of freedom was stated, ‘n’ was not defined. To gain the second mark the 
candidate should have stated the meaning of ‘n’.

Exemplar 1

(i) 1 mark
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Exemplar 2

(i) 1 mark

(ii) 1 mark

(iii) 1 mark

(iv) 2 marks

Examiner commentary
Although the response to part (i) discusses ‘the elephant’s weight’ rather than the underlying parent distribution of elephants’ 
weights’, the single mark for this part was credited (BOD). However this was a borderline decision and candidates should be 
advised to mention the underlying distribution. Part (ii) and (iv) were well answered, although the mention of ‘significance level’ 
in part (iv) is incorrect, but ‘confidence level’ was also mention. In part (iii), ‘n’ was not defined.
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Exemplar 3

(i) 1 mark

(ii) 1 mark

(iii) 1 mark

(iv) 0 marks

Examiner commentary
The responses to parts (i) and (ii) were both credited the one mark available for each part. In part (iii), although the explanation 
of the meaning of ‘df’ was not properly stated, this candidate did provide a fully correct explanation of how to calculate the 
number of degrees of freedom. However, in part (iv), neither of the responses was credited credit, the first because it is wrong 
and the second because with a response of ‘increase the number of samples’, it is not clear whether the candidate thinks that a 
number of samples, in some form of a resampling process, should be undertaken, or whether the candidate meant ‘increase the 
sample size’.
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Question 2 (i), (ii), and (iii)

Exemplar 1

(i) 3 marks

(ii) 2 marks
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(iii) 4 marks

Examiner commentary
This candidate was credited all 9 marks for the question. However if they had made any errors in finding the combined 
distributions in parts (i) or (iii), they would have lost most or all of the marks for that part. In order to get part marks a numerical 
explanation of how the combined distribution had been found must be given. In part (ii), there is a numerical explanation and 
so if there had been a calculation error, then 1 mark out of 2 would have been credited. The explanation in part (iii), although 
correct in terms of μ and σ no marks would have been credited as this explanation is not numerical.

Exemplar 2

(i) 1 mark

(ii) 2 marks
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(iii) 0 marks

Examiner commentary
In part (i), there was a correct explanation of how the new mean had been found. The candidate thought that the new 
variance would be the same as the original variance and so only 1 mark was scored. Part (ii) was correctly answered with good 
explanations of how the values of the mean and standard deviation had been found. No real progress was made with part (iii).

Exemplar 3

(i) 1 mark

(ii) 0 marks

(iii) 1 mark
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Examiner commentary
This candidate was credited 1 mark in parts (i) and (iii) and zero for part (ii). In part (i), there was an explanation of how the new 
mean and variance had been found. The explanation for variance was incorrect as the variance should have been multiplied by 
0.72 rather than 0.7 and so only the mark for the new mean was given. In part (ii), the new value of the mean was correct but the 
variance again was incorrect and no explanation for the method for either was given. In part (iii), again no explanation was given 
for the new values, but the new mean was correct, scoring 1 mark. It is important that candidates know how to find the mean 
and variance of linear combinations of independent random variables.
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Question 3 (i)(A), (i)(B), (ii), and (iii)

Exemplar 1

(i)(A) 2 marks



Exemplar Candidate Work

13

AS Level Further Mathematics B (MEI)

© OCR 2019

(i)(B) 2 marks

(ii)  2 marks

(iii)  4 marks
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Examiner commentary
The response to part (i)(A) was perfect, exactly the same as the diagram in the mark scheme. Although full marks were credited 
in part (i)(B), the method used was far more complicated than necessary. One of the reasons for asking for a diagram was so 
that candidates realised that the probability density function consisted of a triangle – it is a very simple matter to show that the 
area of the triangle is ½ × 2c × c = 1 and so c = 1. However, very few candidates used this method. Candidates should be advised 
that it is far simpler to use simple geometry rather than integration in cases like this. In part (ii), the first line of the solution 
presumably was not done by integration, but rather by using the area of a triangle. The candidate did use integration for the area 
above zero, which is in this case probably an easier method that using the area of a trapezium. Full marks were again scored in 
part (iii), and although the standard deviation was found very efficiently, the value of the mean could simply have been written 
down. Candidates should be reminded that for symmetrical distributions such as this, the mean and median can simply be 
written down.

Exemplar 2

(i)(A) 1 mark

(i) (B) 2 marks
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(ii)  2 marks

(iii)  4 marks

Examiner commentary
In part (i)(A), the diagram anticipates the fact that c = 1, but even if there had been labels on both axes, only 1 mark would have 
been credited due to this anticipation. Both marks were credited in part (i)(B) but again integration was used, rather than the 
simpler method described above. Part (ii) was answered very efficiently, presumably using a calculator to evaluate the integrals. 
As with the candidate above, in part (iii), integration was used to evaluate the mean, and rather than using a calculator the 
integral was evaluated manually, which is unnecessary. Again the standard deviation was found correctly, this time simply 
writing down the values of the integrals as recommended, rather than showing unnecessary working.
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Exemplar 3

(i)(A) 0 marks

(i) (B) 2 marks
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(ii)  2 marks

(iii)  3 marks

Examiner commentary
In part (i)(A), the diagram consists of rectangles rather than triangles so gained no credit. Part (i)(B) was correctly answered, 
using integration as with most candidates, and on this occasion of course the triangle method would not have worked since the 
diagram was wrong. Part (ii) was correctly answered, and on this occasion, the candidate calculated the right-hand tail and then 
subtracted from 1, which is perhaps the most efficient method. They did, however, calculate the integral manually rather than 
simply writing down the answer from a calculator. Like the vast majority of candidates integration, rather than symmetry, was 
used to find the mean. The working for variance was correct, but then an error was made in simplifying the fractions. A further 
error was to square rather than take the square root in order to find the standard deviation. However 3 marks were credited since 
the integrals were correctly evaluated. 
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Question 4 (i), (ii), (iii), (iv), (v), (vi), (vii)  
and (viii)
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Exemplar 1

(i) 1 mark

(ii)  2 marks
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(iii)  2 marks

(iv)  0 marks

(v)  3 marks

(vi)  1 mark

(vii)  0 marks



Exemplar Candidate Work

21

AS Level Further Mathematics B (MEI)

© OCR 2019

(viii)  0 marks

Examiner commentary
The responses to parts (i), (ii) (iii) and (v) were all correct. In part (iv), the candidate’s response missed the essential point about 
the variance of the sample mean and so no marks were credited. In part (vi), the candidate knew that the points should be close 
to a straight line and therefore scored a mark, but although the Central Limit Theorem was mentioned (as it was in the question) 
but omitted to state that the linearity implied that a Normal distribution might be appropriate. Part (vii) would have been 
correct, but the candidate misread 808 as 803. Candidates should be advised to check that the figures that are used are those 
that are actually given in the question. The response to part (viii) was incorrect. As the number of rows in a spreadsheet increases 
the variability in a probability estimate decreases.
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Exemplar 2

(i) 0 marks

(ii)  2 marks

(iii)  2 marks

(iv)  0 marks

(v)  2 marks
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(vi)  2 marks

(vii)  1 mark

(viii)  0 marks

Examiner commentary
In part (i), the candidate seemed to think that the distribution was discrete, but even then the probability would have been 
2/11, not 3/11. However part (ii) was correct, as was part (iii). The response to part (iv) suggests that the candidate may be 
thinking along the right lines, but is not expressed well enough to score any credit. Part (v) would be correct but the value of 
the variance is not quite correct due to premature approximation. The responses to parts (vi) and (vii) are excellent – to the 
point with no ‘waffle’. In part (vii), the mark was credited despite the value in part (v) being 0.812 rather than 0.811. As with the 
previous candidate the response to part (viii) was incorrect, suggesting that there would be no less variability with 1000 rows 
than there would be with 25 rows.
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Question 5 (i), (ii), and (iii)

Exemplar 1

(i) 4 marks
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(ii)  2 marks

(iii)  1 mark

Examiner commentary
The first part of the response to part (i) was correct, but then critical value was incorrectly stated as -1.960 rather than -1.645. 
In hypothesis testing, the critical value is an essential part of the test and if it is wrong, then the test is invalidated and several 
marks can be lost. In this case the candidate gained 4 out of the 7 marks available due to this error. Part (ii) was perfectly 
answered. In part (iii), the candidate did not mention ‘single sample’ in relation to the t-test, but that omission was not 
penalised so the mark was gained.
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Exemplar 2

(i) 5 marks
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(ii)  0 marks

(iii)  1 mark

Examiner commentary
In part (i), the numerical parts of the candidate’s response were all correct. However, there was no definition of the population 
mean μ, even though the hypotheses were given correctly in terms of μ. The final conclusion was not in context and so the 
final mark could not be credited. Candidates should be advised that they must give their answers fully in context and so an 
answer of ‘There is insufficient to suggest that the mean is less than 3.75’ would not score the mark. In order to score, the 
response should include the context: for example ‘There is insufficient to suggest that the mean flight time with the new airline 
is less than 3.75’. The candidate did deal very well with the negative test statistic. There are two methods of coping with this. 
Either the test statistic can be compared to a negative critical value, or as in this case, find the modulus of the test statistic and 
compare this to a positive critical value. Occasionally candidates try to compare a negative test statistic to a positive critical 
value, which is of course wrong. The candidate thus scored 5 marks out of the 7 available. In part (ii), no marks were gained. 
The candidate realised that a Wilcoxon test would be appropriate but omitted ‘signed-rank’. The necessary assumption was 
stated as ‘The mean is equal to the median’. Although for a symmetrical distribution this is true, the reverse does not apply. 
Just because the mean is equal to the median, it does not imply that the distribution is symmetrical. As with the high level 
candidate, ‘single sample’ was not mentioned in part (iii) but the mark was still credited for ‘t-test’.
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Exemplar 3

(i) 0 marks

(ii)  1 mark

(iii)  1 mark

Examiner commentary
In part (i), the candidate started by giving the hypotheses correctly in words rather than symbols. However, there was no 
mention of ‘population’ which is essential if the hypotheses are given in words. Thus no marks were credited for this part of 
the question. In part (ii), the correct test was named, but no assumption was stated and so only 1 of the 2 marks available was 
credited. As with the candidates above, ‘single sample’ was not mentioned in part (iii) but the mark was credited for ‘t-test’. 
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Question 6 (i), (ii), (iii) and (iv)

Exemplar 1

(i) 4 marks

(ii)  2 marks
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(iv)  1 mark

Examiner commentary
Parts (i), (ii) and (iii) were very well answered with full marks being gained, and with 1 of the 2 marks available being credited 
in part (iv). In order to gain both of the marks in the final part, the response needs to mention inference, rather stating that the 
sample is more likely to be representative of the population.

Exemplar 2

(i) 3 marks

(iii)  2 marks
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(iv)  0 marks

Examiner commentary
In part (i), the candidate’s response would have been credited all 4 marks had they given the confidence to even just 2 
significant figures, although 3 figures would have been preferable. The rounding of 0.798 to 0.8 meant that only 3 marks were 
credited. Of course sometimes more than 3 significant figures would be required. For example, with a confidence interval 
of 238.567 to 239.465, the interval should be given to at least 2 decimal places, as to 3 significant figures the interval would 
be 239 to 239. Part (ii) was answered very well. In part (iii), the candidate did not mention ‘sample mean’ but just that the 
population is likely to be Normally distributed, and so only 1 of the 2 marks available was credited. The response to part (iv) did 
not gain any credit, since the reasons given were incorrect.

(ii)  2 marks

(iii)  1 mark
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(ii)  1 mark

(iii)  0 marks

Exemplar 3

(i) 2 marks

(iv)  0 marks

Examiner commentary
In part (i), the candidate response is entirely correct, but the instruction to ‘show your working’ has been ignored. The value of 
the standard error is given, but there is no explanation of how the interval has been calculated, and so only 2 of the 4 marks 
available were credited. Benefit of Doubt was given for the response to part (ii), credited 1 mark for stating ‘it does not’, but 
with an explanation that did not fully make sense. No marks were credited in parts (iii) or (iv). In the former of these there is no 
mention of the sample being large and so no marks are available and latter the answer is simply wrong.
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