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Introduction 

Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the 

examinations. They provide useful guidance for future candidates.  

The reports will include a general commentary on candidates’ performance, identify technical aspects 

examined in the questions and highlight good performance and where performance could be improved. 

A selection of candidate answers are also provided. The reports will also explain aspects which caused 

difficulty and why the difficulties arose, whether through a lack of knowledge, poor examination 

technique, or any other identifiable and explainable reason. 

Where overall performance on a question/question part was considered good, with no particular areas to 

highlight, these questions have not been included in the report. 

A full copy of the question paper and the mark scheme can be downloaded from OCR. 

Advance Information for Summer 2022 assessments  

To support student revision, advance information was published about the focus of exams for Summer 

2022 assessments. Advance information was available for most GCSE, AS and A Level subjects, Core 

Maths, FSMQ, and Cambridge Nationals Information Technologies. You can find more information on 

our website. 

 

 

 

 

 

 

 

 

 

 

 

 

Would you prefer a Word version?  

Did you know that you can save this PDF as a Word file using Acrobat Professional?  

Simply click on File > Export to and select Microsoft Word 

(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere on 
the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.) 

If you do not have access to Acrobat Professional, there are a number of free applications available that 
will also convert PDF to Word (search for PDF to Word converter). 

  

https://www.ocr.org.uk/administration/support-and-tools/subject-updates/summer-2022-advance-info-639931/
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Paper Y542/01 series overview 

The general standard of work on this paper was pleasingly high and many good marks were seen. Most 

candidates seemed well prepared, and many lessons from previous papers have been learnt. There are 

still issues with stating hypotheses and conclusions, and the Central Limit Theorem remains widely 

misunderstood, but this was the best-answered Y542 paper since the new specification was introduced. 

 

Candidates who did well on this paper 

generally did the following: 

Candidates who did less well on this paper 

generally did the following: 

• stated hypotheses in terms of the underlying 
population 

• in dealing with combinations of normally 
distributed random variables, they explained 
their notation and showed clearly the mean 
and variance of each distribution they 
considered 

• stated conclusions to hypotheses tests 
appropriately, particularly when not rejecting 
the null hypotheses, for example “there is 
insufficient evidence that the model is not true” 

• showed clearly that they realised that the 
Central Limit Theorem refers to two different 
distributions, the underlying (“parent”) 
distribution and the distribution of the sample 
mean. 

• gave vague statements of hypotheses which 
could have referred to either the population or 
the sample 

• did not make their notation clear. They 
indicated some vague combination of 
variables (often writing 3X instead of X1 + X2 + 
X3) and did not show clearly how they 
obtained the means and variances 

• stated conclusions to hypothesis tests too 
assertively, especially when not rejecting the 
null hypothesis, for example, “there is 
significant evidence that the model is correct” 

• demonstrated that their understanding of the 
Central Limit Theorem was unclear, often 
implying that the underlying distribution could 
be changed provided you took a large sample. 

 

Misconception  

Hypotheses describe the actual state of the underlying population, and not the sample. Thus 

hypotheses involving a correlation coefficient shoud be stated in the form ‘H0:  = 0, H1:  > 0, 

where  is the population correlation coefficient between temperature and the number of 

computer failures’, or equivalent. Use of the symbol  should help candidates to distinguish 

between the population parameter  and the sample coefficient r. 

It is wrong to say ‘H0: there is evidence that ...’. The hypotheses concern what is actually the case, not 
whether we have evidence that it is the case. Words such as “evidence” belong in the conclusion, not in 
the hypotheses. 

Hypotheses for goodness-of-fit tests should be stated in a form such as ‘H0: the population of absences 
is in the ratio 3:2:2:2:3’, or equivalent. It is wrong to say ‘H0: the sample is in the ratio 3:2:2:2:3’, etc., as 
we are trying to make inferences about the population (and in any case the sample obviously is not in 
this ratio but in the ratio 28:16:24:16:36). It is also wrong to say ‘H0: the data are consistent with the ratio 
3:2:2:2:3’; the hypotheses do not concern the sample but the population, and such words as 
“consistent” should be used only in the conclusions. 
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Question 1 (a) (ii) 

There were the predictable confusions between 49, 50 and 51, or 149, 150 and 151, but otherwise this 

was usually correct. A few candidates tried to use 0.01 as well as 0.99. 

 

Question 1 (b) 

The question explicitly said “regardless of the value(s) of the parameter(s)”, so it was surprising that a 

substantial number of candidates answered the question purely numerically, substituting 0.01 into the 

two variance formulae. Most who used the algebraic formulae were successful. 

 

Question 2 (a) 

A majority, but not a large one, knew that the only correct word was “independent”. 

 

Question 2 (c) (i) 

Successful answers were written in the context of the question, for example “the directors are concerned 

whether computer failures increase with higher temperature, not just with higher or lower temperatures”. 
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Question 2 (c) (ii) 

A large number of candidates stated their hypotheses in terms of the population parameter , but, as has 

been made clear on specimen papers, they should state that this was the population parameter (as 

opposed to the sample value), as well as mentioning the context. Successful responses included, for 

example, “where  is the population correpation coefficient between temperature and number of 

failures.” Those who used only verbal statements could not score full marks. Comparison and 

conclusions were usually correct, although some did not give their conclusion in context. 

 

Question 3  

This question was often very well done, and was a good source of marks for many. Only a few used 

Var(V) = E(V2) (which leads to a contradiction) or Var(V) = E(V2) – E(V). Those who tried to use 

Var(V) = E[V – E(V)]2 found the algebra very much harder. 

Most candidates who obtained two solutions to a quadratic equation such as q2 + 1.68q – 0.7344 = 0 

correctly gave a reason for rejecting the solution –2.04, such as “q must be positive”. 

A few candidates assumed that “expectation = variance” implies that the distribution must be Poisson, 

but were naturally unable to make any progress. Obviously the implication is the other way round, so it 

cannot be used here. 
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Question 4 (a) 

As always, the second modelling assumption for the Poisson distribution was poorly stated. The 

insistence on ‘constant average rate’ might appear pedantic, but there are always candidates whose 

answers show that they think that events have to occur to an exactly regular pattern. For example, one 

candidate wrote, “The number of punctures that occur in a 24-hour period must be constant”. 

It has been mentioned in many previous reports that “singly” is usually not an appropriate modelling 

assumption. Candidates need to show discrimination in applying standard lists of modelling 

assumptions, and here “singly” is either meaningless or is part of the “independence” condition. What 

would it mean for punctures not to occur singly? If a car ran over a set of nails and several tyres were 

punctured, all that would mean is that they were not independent. 

 

Question 4 (c) 

Almost all correctly used Po(18.9) and most obtained the correct answer, though there were naturally 

many instances of “P( 22) = 1 – P( 22)”. 

 

Question 4 (d) 

Most correctly obtained 0.0653, though a few thought that 0.065 was an answer correct to 3 significant 

figures. 
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Question 4 (e) 

In assessing outcomes such as this, candidates should first make a clear comparison. The natural 

comparisons were 0.12 with 0.0653, or 12 with 6.53. Quite a lot of candidates approached the question 

as if it were a hypothesis test, by calculating P( 12) from B(100, 0.0653). (Those who calculated P(= 12) 

did not gain full credit.) Those who used 0.142 from the previous part could score full marks, though the 

corresponding “hypothesis test” calculation would have to be P( 12) as 12 is now less than the 

expected value. Treating the question as if it were a hypothesis test is not wrong, but candidates should 

be encouraged to use quick informal comparisons where appropriate, in real life as well as in exams. 

Candidates had to say whether doubt was cast on the models used, and this should be done without 

being too definite. “It casts doubt” is fine, but “the model is not valid” did not score the final mark. 

 

Question 5 (a) 

Many found this easy, often by working out that if A charges less than £235, then X < 77.5. 
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Question 5 (b) 

It was often very hard to see what candidates were doing in this question, through a combination of 

insufficient working and unexplained notation. To give themselves the maximum chance of obtaining 

marks if anything went wrong, it would have been wise to say things like  

“Using charges A1, A2, A3, B1, B2,  

A1 = 80 + 2X1 ~ N(246, 1440) and B1 = 120 + 1.5X4 ~ N(244.5, 810)”, or  

“Using distances X1, X2, X3, X4, X5,   

X1
 + X2 + X3 ~ N(249, 1080) and X4

 + X5 ~ N(166, 720)”. 

Some candidates were unable to take account of the two issues of adding different days and multiplying 

by constant factors 2 and 1.5. Naturally many treated X1
 + X2 + X3 as 3X and thereby obtained the wrong 

variances. A few assumed that the distances travelled by each driver were the same on each day, which 

is not only implausible but ignores the statement that the days are randomly chosen. 
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Exemplar 1 

Although this candidate has indicated intermediate means and variances, it is not clear what A and B 

stand for, nor how the factors of 2 and 1.5 have been used. All that the examiner can do is to mark on 

the basis of what has been written down, and anything that is incorrect can get no credit if there is 

insufficient explanation. 
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Question 6 (a) 

This was a variation on the usual hypothesis test question and more candidates than usual made the 

usual mistakes: not multiplying the sample variance by 128/127, not dividing the variance by 128 to get 

the variance of the sample mean, or, sometimes, obtaining the sample variance by subtracting the 

square of the population mean, rather than the square of the sample mean.  

The final answer had to be given as an inequality. Most candidates knew that the significance level had 

to be greater than their calculated result. 

 

Question 6 (b) 

This question revealed widespread misunderstanding of the Central Limit Theorem. A good answer was 

“No, because n is large, so we can use the central limit theorem to say that the sample mean is 

approximately normally distributed, even if the population is not normally distributed.” 
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Misconception  

The Central Limit Theorem (CLT) is widely misunderstood. Candidates should understand that 
the CLT relates two different distributions: the distribution of the population as a whole (the 

‘parent distribution’, typically the distribution of X), and the distribution of the sample mean �̅�. It 

therefore relates two different random variables, X and �̅�, which may well have differently 
shaped distributions.  

A correct statement is: the sample mean �̅� is approximately normally distributed if the sample is 
sufficiently large (typically n > 25), regardless of the distribution of X. Candidates should make it clear in 
their answers that it is the sample mean that can be assumed to have a normal distribution. Here are 
some common misconceptions: 

• It is not a statement about parameter values. The mean and variance of �̅� are  and 
𝜎2

𝑛
 for any 

distribution, and this has nothing to do with the CLT. 

• It does not say that the parent distribution can be assumed to be normal for a large sample. The 
parent distribution is fixed; it cannot change into a normal distribution just because a lot of 
observations are obtained from it. If you take 500 observations from a uniform distribution and plot 
the results in a bar chart, the heights of the bars will be roughly the same, and certainly not bell-
shaped. Perhaps candidates confuse the situation with the next bullet point. 

• It does not say that, if the parent distribution is normally distributed, then the sample mean is 
normally distributed. That is a different theorem (some teachers call it the “not-the-Central-Limit-
Theorem theorem”!). It is therefore incorrect to say that the CLT allows you to assume that the 
parent population is normally distributed. 

Here are some quotations from candidates’ scripts that exemplify these misconceptions. 

“You can apply the central limit theorem as the variance will be divided by 128.” 

“As n is large, the parent population is normally distributed.” 

“All distributions are approximately normal.” 

“For such a large data set it can be assumed that the data is normally distributed.” (“Data” sounds like 

the 128 results, not the sample mean; this candidate has made no distinction between X and �̅�.) 

“If it isn’t normal, we can’t use the central limit theorem.” 

“The central limit theorem only works with normal distributions.” 

Exemplar 2 

This candidate has not referred to the size of the sample, which is all-important. 
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Question 7  

An unstructured question. Some candidates did not realise that they had to use the fact that the total 

probability was 1 in order to obtain an equation connecting n and k. Some who correctly integrated the 

probability density function (PDF) then substituted 0.8816 and 0.5 the wrong way round, but many 

candidates correctly obtained n = 4.5, and it was pleasing to see that most used 4.5 and not a number 

such as 4.5004. (0.8816 is almost certainly rounded, so more than 4 sf for n makes no sense.) 

Many candidates could not resist calculating E(X) by multiplying the PDF by x and integrating. Such 

candidates were obviously pre-programmed on standard questions that require E(X) and E(X2). Those 

who used their n to integrate their PDF between 0 and 0.8 almost always obtained the right answer. 

 

Question 8 (a) 

It was expected that most candidates would use symmetry to calculate the mean of the distribution, and 

then equate it to ¼n(n + 1). In fact most added 113 and 415 to obtain the total rank and equated it to 

½n(n + 1), no doubt inspired by a previous year’s question which involved the total sum of the ranks. To 

obtain full marks in this “show that” question, it was necessary to obtain the equation n2 + n – 1056 = 0, 

or equivalent, and then to solve this. Merely substituting n = 32 does not establish that n is 32 and 

nothing else. 

 

Question 8 (b) 

This was generally well done, although omission of the continuity correction was common, and many 

candidates did not multiply P(< 113.5) by 2 (or add P(< 113.5) to P(> 414.5), which is of course the 

same). Candidates should be aware that significance levels need not be restricted to the usual ones of 

10%, 5%, 1%, 0.5%, etc. 
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Question 9 (a) 

This was a relatively routine question and was largely well done. The calculation was usually correct. 

There were three main errors. Hypotheses were often stated poorly or even wrongly (see the 

Misconceptions box), although on this occasion some latitude was given. Some used the wrong number 

of degrees of freedom, or the critical value from the 0.05 column instead of the 0.95 column. And the 

final conclusion was often wrongly stated.  

Not rejecting H0 indicates merely that the proposed model for the underlying distribution cannot be 

rejected; no amount of evidence from a hypothesis test can show that the null hypothesis is correct. A 

double negative is needed, even though it sounds clumsy: “there is insufficient evidence to show that the 

absences are not distributed in the ratio 3:2:2:2:3”, as written by many candidates. 
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Exemplar 3 

This candidate has stated the hypotheses acceptably, making it clear that the ratio applies to the 

underlying distribution and not to the sample. However, it would have been better to refer to the 

“population of absences”. 

On the other hand, this candidate has wrongly stated the conclusion of the test. One cannot infer that the 

population distribution is correct; all one can say is that “there is no significant evidence that the 

distribution does not follow the ratio 3:2:2:2:3”. 
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Question 9 (b) 

A testing final question. The easiest way to answer it was to know, or realise, that the test statistic is 

proportional to n. All that was then needed was the inequality 3.733  (n/120) > 9.488, which leads at 

once to n > 304.97. Most candidates recalculated the test statistic using expressions such as 

( ) ( ) ( ) ( )
2 2 2 2

7 3 4 2 6 2 9 3
30 12 30 12 30 12 30 12

3 2 2 3
12 12 12 12

2
n n n n n n n n

n n n n

− − − −
+  + + > 9.488, which led to the same inequality after a lot more 

work. A few tried to use trial and improvement but were usually unsuccessful. To gain credit such 

candidates needed to show the value of the test statistic for each value of n that they used. 

Only a few candidates appreciated that n had to be a multiple of 30, otherwise the observed frequencies 

could not be integers. The smallest possible value of n is therefore 330.  

 

 



If any of your students’ results are not as expected, you may wish  
to consider one of our post-results services. For full information 
about the options available visit the OCR website. 

We send a weekly roundup to tell you about important updates.  
You can also sign up for your subject specific updates.  
If you haven’t already, sign up here.

Attend one of our popular CPD courses to hear directly from a senior 
assessor or drop in to a Q&A session. Most of our courses are delivered 
live via an online platform, so you can attend from any location.

Please find details for all our courses on the relevant subject page  
on our website or visit OCR professional development.

ExamBuilder is the question builder platform for a range of our 
GCSE, A Level, Cambridge Nationals and Cambridge Technicals 
qualifications. Find out more.

ExamBuilder is free for all OCR centres with an Interchange 
account and gives you unlimited users per centre. We need an 
Interchange username to validate the identity of your centre's first 
user account for ExamBuilder.

If you do not have an Interchange account please contact your centre 
administrator (usually the Exams Officer) to request a username, or 
nominate an existing Interchange user in your department.

Review students' exam performance with our free online results 
analysis tool. It is available for all GCSEs, AS and A Levels and 
Cambridge Nationals. 

It allows you to:

• review and run analysis reports on exam performance 

• analyse results at question and/or topic level

• compare your centre with OCR national averages 

• identify trends across the centre 

• facilitate effective planning and delivery of courses 

• identify areas of the curriculum where students excel or struggle 

• help pinpoint strengths and weaknesses of students and teaching 
departments.

Find out more.

Post-results 
services

Keep up-to-date

OCR  
Professional 
Development

Signed up  
for ExamBuilder?

Supporting you

Active Results

http://ocr.org.uk/administration/stage-5-post-results-services/enquiries-about-results/
https://www.ocr.org.uk/qualifications/email-updates/
https://www.ocr.org.uk/
https://www.ocr.org.uk/qualifications/professional-development/
https://ocr.org.uk/qualifications/past-paper-finder/exambuilder/
https://interchange.ocr.org.uk/
http://ocr.org.uk/activeresults


Need to get in touch?

If you ever have any questions about OCR 
qualifications or services (including administration, 
logistics and teaching) please feel free to get in touch 
with our customer support centre. 

Call us on 
01223 553998

Alternatively, you can email us on
support@ocr.org.uk

For more information visit
 ocr.org.uk/qualifications/resource-finder

 ocr.org.uk
 /ocrexams
 /ocrexams
 /company/ocr
 /ocrexams

We really value your feedback

Click to send us an autogenerated email about  
this resource. Add comments if you want to.  
Let us know how we can improve this resource or 
what else you need. Your email address will not be 
used or shared for any marketing purposes. 

          

OCR is part of Cambridge University Press & Assessment, a department of the University of Cambridge. 

For staff training purposes and as part of our quality assurance programme your call may be recorded or monitored. © OCR 2022 Oxford Cambridge and 
RSA Examinations is a Company Limited by Guarantee. Registered in England. Registered office The Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA.  
Registered company number 3484466. OCR is an exempt charity.

OCR operates academic and vocational qualifications regulated by Ofqual, Qualifications Wales and CCEA as listed in their qualifications registers including A Levels, 
GCSEs, Cambridge Technicals and Cambridge Nationals.

OCR provides resources to help you deliver our qualifications. These resources do not represent any particular teaching method we expect you to use. We update 
our resources regularly and aim to make sure content is accurate but please check the OCR website so that you have the most up to date version. OCR cannot be 
held responsible for any errors or omissions in these resources.

Though we make every effort to check our resources, there may be contradictions between published support and the specification, so it is important that you 
always use information in the latest specification. We indicate any specification changes within the document itself, change the version number and provide a 
summary of the changes. If you do notice a discrepancy between the specification and a resource, please contact us.

You can copy and distribute this resource freely if you keep the OCR logo and this small print intact and you acknowledge OCR as the originator of the resource.

OCR acknowledges the use of the following content: N/A

Whether you already offer OCR qualifications, are new to OCR or are thinking about switching, you can request more information using our Expression of Interest form.

Please get in touch if you want to discuss the accessibility of resources we offer to support you in delivering our qualifications. 

I like this

I dislike this

I dislike this

Please note – web links are correct at date 
of publication but other websites may 
change over time. If you have any problems 
with a link you may want to navigate to that 
organisation’s website for a direct search.

https://www.ocr.org.uk/qualifications/resource-finder/
https://www.ocr.org.uk
https://www.facebook.com/ocrexams
https://twitter.com/ocrexams
https://www.linkedin.com/company/ocr/
https://youtube.com/ocrexams
mailto:resources.feedback%40ocr.org.uk?subject=
http://www.ocr.org.uk/expression-of-interest
mailto:resources.feedback%40ocr.org.uk?subject=
mailto:resources.feedback%40ocr.org.uk?subject=I%20like%20the%20Summer%202022%20Examiners%27%20report%20A%20Level%20Further%20Mathematics%20A%20Y542
mailto:resources.feedback%40ocr.org.uk?subject=I%20dislike%20the%20Summer%202022%20Examiners%27%20report%20A%20Level%20Further%20Mathematics%20A%20Y542

	Contents
	Introduction
	Paper Y542/01 series overview
	Question 1 (a) (ii)
	Question 1 (b)
	Question 2 (a)
	Question 2 (c) (i)
	Question 2 (c) (ii)
	Question 3
	Question 4 (a)
	Question 4 (c)
	Question 4 (d)
	Question 4 (e)
	Question 5 (a)
	Question 5 (b)
	Exemplar 1

	Question 6 (a)
	Question 6 (b)
	Exemplar 2

	Question 7
	Question 8 (a)
	Question 8 (b)
	Question 9 (a)
	Exemplar 3

	Question 9 (b)


