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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.

performance, with the aim for them to be useful future teaching tools. As an exception for
this series they will not contain any questions from the question paper nor examples of
candidate responses.

@ Reports for the November 2021 series will provide a broad commentary about candidate

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.
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.

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

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).
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Paper 2 series overview

Many candidates showed contrasting levels of expertise in the various questions. The impression given
was that some candidates’ coverage of the syllabus was more uneven than in a normal year.

Nevertheless, the overall standard was similar to that in 2019 (i.e. a normal year), with a range of marks
from high ability to low ability. Very few candidates scored below 20%.

Candidates who did well on this paper Candidates who did less well on this paper
generally did the following: generally did the following:
o They understood hypothesis testing well. e They had a reasonable grasp of basic
o Their skills using vectors were good. calculus and algebra but struggled with more
e They were able to interpret statistical involved mathematics.

diagrams. e They had less understanding of hypothesis
e They were able to break a problem down into testing.

its constituent parts. e Their vector skills were of a lower ability.
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Section overview

In Pure Mathematics candidates generally answered the early questions well. Many struggled with the
concept of a proof, as did many with vectors.

In Statistics candidates generally performed well on the straightforward probability questions, but less
well on the interpretation questions and the hypothesis test questions.

Themes in candidate responses

In written answers, candidates frequently wrote far more than was necessary to gain the relevant marks.

Some candidates resorted to trial and improvement methods. These are usually not given full credit,
even if the correct answers are given.

Some candidates did not show sufficient working, and so lost marks. Candidates need to be made aware
of the significance of words such as ‘Detailed reasoning’ and ‘Determine’. These are explained in section
‘2d. Command words’ of the specification.

The specification (in paragraph 2.05a) states that the hypotheses for a hypothesis test must be stated in
terms of the relevant parameter. In addition to this, the parameter must be defined in context and must
be clearly described as the population value. When carrying out the hypothesis tests (in Questions 10(b)
and 11(d)), many candidates did not define the relevant parameter clearly, thus losing a mark. Others
gave the hypotheses in words, not in terms of the parameter.

Comments on responses by question type

Question 3: Some candidates treated 88 as the last term of the 10 terms whose sum is 310.

Question 4(f): Some candidates appeared not to understand how to address some aspects of
Assessment Objective AO3 (please see section ‘3b. Assessment Objectives’ of the specification). Here,
they seemed unfamiliar with the concept of refining a model. To gain the mark candidates needed to give
a revised version of the formula. Descriptions given in words were almost always inadequate.

Question 5: Most candidates coped well with part (a), but many made no headway with part (b). A few
correctly stated that the centre of the circle is (3, 2), but without explanation. It seemed that they were
assuming that AC is a diameter, but many gave no justification for this. Some others began with (x — a)?
+ (y = b)? = r2. They then got lost in algebra involving 4 or 5 letters, or they tried substituting various
values into this equation. Some recognised the need to find another perpendicular bisector, but used an
endpoint, instead of a midpoint, when finding the equation of the line.

Question 6(b): Many candidates attempted to use the trapezium rule, which did not answer the question
that was asked. Some found the mean of all the means of the two bounds, missing the point that the
bounds are converging towards the actual value of the area.

Question 6(c): Very few candidates understood what was required. This question addressed directly
paragraph 1.08g of the specification (about integration as the limit of the sum of areas of rectangles), but
almost no candidates made this connection.
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Question 7: Most candidates knew how to start and gained at least 2 marks. However, few knew how to
use the small angle approximations correctly. In some cases, they substituted cos h=1 and sinh =h

without explanation. Many candidates gave an incorrect version of a limit, stating that lim %X_l =0.
h—0

Others went straight from lim COSXCOSh_SiQ XSINN—COSX {4 ¢os x - sin x — cos X, which is incorrect.
h—0

To gain full marks, candidates needed to state explicitly the small angle approximations for cos h and sin
h, and then show these substituted into the relevant expression. (For cos h, either cosh — 1 or cosh

2
—>1- h? was acceptable.)

Question 8(b): Many candidates missed the point of this question — namely that part (a) provides two
factors of K. Some who realised this, did not discuss whether one of the two factors might be equal to 1,
and/or whether the two factors might not be distinct.

Question 9(b): Most candidates correctly noted that OF = a + b + ¢, and that consequently OF is a
multiple of OX . However, few went on to make the crucial point — that this implies that X lies on OF.

Question 10(a): Many candidates gave a general answer, perhaps learned by rote: “Because the
researcher is looking for either an increase or a decrease, not both.” This does not reflect the actual
context of the question, so did not gain the mark.

Question 11(c): The specification (paragraph 2.02j) gives two definitions for an outlier. Most candidates
used only one of these definitions, and so did not discover that they give different results. What was
required for full marks was a recognition of the uncertainty about whether or not 30 should be considered
an outlier. Candidates who used other definitions (such as x > p+ 30 or x > y + 0) gained no credit.
Some candidates did a calculation that mixed the median with the standard deviation or the mean with
the IQR.

Question 12(e): A common error in the numerator was to use P(A M B) = P(A) x P(B) rather than P(AM
B) = P(A) x P(B/A), i.e. in this case the numerator was incorrectly evaluated using 0.216 x 0.42 instead
of 2 x0.32x 0.7.

Question 13: Because questions of this kind generally involve inference, rather than deduction, there is
not always one single, precisely correct answer to any particular question. This is a result of the
increased emphasis, in the new Statistics specification, on interpretation as compared to calculation.
Various answers were acceptable in each part of this question. Centres are referred to the published
mark scheme for details of these.
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Common misconceptions

gradient, rather than the change of sign of f(x). Presumably they were

O Misconceptions | Question 2: Many candidates considered the change of sign of the
confusing this question with a question about stationary points.

Question 4(a): Some candidates assumed that, because
P = 5000 - some quantity, the maximum size of P is 5000. This ignores the
fact that cos (30t) is negative for some values of t

Question 8(b): Many candidates misinterpreted the question. They tried to
use a discriminant, thinking that the question was about distinct roots of an
equation, rather than distinct factors of an expression. Another
misconception shared by many candidates was that it was necessary to
distinguish between the cases where n is even and where n is odd. This
technique has been necessary in several ‘proof’ questions in recent past
papers, but in this case it is irrelevant. Other candidates tried to ’prove’ the
result by giving specific values to n.

Question 9(a):_Some candidates attempted ’lengths’ of vectors, rather than
vectors themselves. For example, they wrote OM = %\/bz +c2 | rather

than OM = %(b +¢).

Questions 10(b) and 11(d): One difficult feature of hypothesis testing is that
in some cases the calculated value of the statistic is significant when it is
greater than the critical value, whereas in other cases the calculated value
is significant when it is less than the critical value. In both these questions
there was confusion about this.

Question 11(d): Many candidates used the sample mean, 21, as the mean
of the distribution, rather than the suggested population mean of 20.

Question 13(c)(ii): Most candidates appeared to be unfamiliar with the
comment in row 21 of the Information Sheet at the beginning of the Large
Data Set: “The method of travel used is for the longest part, by distance, of
the usual journey to work.” They assumed that employees using the Park
and Ride would report both methods of travel in the census. It would be
helpful for centres to make candidates aware of the Information Sheet, and
particularly row 21 and the terminology in rows 8 to 12.

Question 14(c): A common misconception was to interpret P(X; > Xz + X3)
to mean that it is required to find three values of X such that the probability
of the 1st value is greater than the sum of the probabilities of the 2nd and
3rd values.

Question 13, is provided in our Notes on the large data set resource.

@ OCR support | Guidance for working with questions based on the Large Data Set, like
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Key teaching and learning points — comments on improving performance

As noted above, candidates need to be made aware of the significance of words such as ‘Detailed
reasoning’ and ‘Determine’. These are explained in section ‘2d. Command words’ of the specification.
For example, in Question 3, some candidates obtained the correct two linear equations, and then used
the relevant calculator function to write down the answers, without showing a substitution or elimination
method. Because the question says ‘Determine’ (which means ‘Show working to find . . .’) these
candidate lost a mark. The reasoning behind this approach is that it is desirable to test (at least on some
occasions) candidates’ understanding of techniques such as solving equations and definite integration,
rather than just testing whether candidates can use the relevant calculator function, with or without
understanding.

Some candidates find it difficult to master the logic behind hypothesis testing. However, the correct way
to express the hypotheses can largely be learned ‘by rote’. The correct form of the conclusion can also
be learned by rote, but it is unlikely that candidates will score marks for the conclusion unless it is
preceded by correct working involving the relevant distribution, and comparison with a critical value.

Guidance on using this paper as a mock

This paper is quite suitable for use as a mock exam. However, it is worth noting that the total number of
questions requiring verbal rather than numerical answers is a little more than in the corresponding
papers in 2019 and 2020. (But note that this precedent may or may not be followed in future papers.)

When using this paper as a mock, it is important to make use of the published mark scheme, particularly
for Questions 7, 8(b) and 13.

7 © OCR 2021



Supporting you

Review of results

Supporting you
through
2021-2022

Take a look at our
support for:

Keep up-to-date

OCR
Professional
Development

Signed up
for Exambuilder?

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

Our priority is supporting you and your students this autumn and to
support you as you prepare for summer 2022 exams. We’ll update
our website information regularly with resources, guidance and
key information.

« Teachers
« Students

» Exams officers

We are sending 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. All our courses for the
academic year 2021-2022 are being 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, Cambridge Technicals
and Functional Skills qualifications. See the full list of available
qualifications in the sign up form.

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.


http://ocr.org.uk/administration/stage-5-post-results-services/enquiries-about-results/
https://www.ocr.org.uk/supporting-you-through-2020-2021/
https://www.ocr.org.uk/supporting-you/teachers/
https://www.ocr.org.uk/supporting-you/students/
https://www.ocr.org.uk/supporting-you/exams-officers/
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/sign-up/
https://interchange.ocr.org.uk/

Supporting you

Active Results

Review students' exam performance with our free online results
analysis tool.

For the Autumn 2021 series, results analysis is available for
GCSE English Language, GCSE Mathematics and Cambridge
Nationals (moderated units) only.

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 at ocr.org.uk/activeresults.
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with our customer support centre. what else you need. Your email address will not be
used or shared for any marketing purposes.
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