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A Level Mathematics A Exemplar Candidate Work

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 http//www.
ocrorg.uk/Images/308723-specification-accredited-a-
level-gce-mathematics-a-h240.pdf 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.
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A Level Mathematics A Exemplar Candidate Work

Question 1 (i)

Exemplar 1 4 marks
Exemplar 2 4 marks
Exemplar 3 2 marks

Examiner commentary

Most candidates were able to answer this part well (exemplars 1 and 2). The best solutions gave sufficient detail so that the
candidates were unlikely to make errors in moving from one line of working to the next. Those low scoring candidates who lost
marks generally did so because they tried to perform two or more stages of working simultaneously (exemplar 3, where the initial
error of giving b as -6 was corrected in the first line of working but this was not correctly followed through to the second line).
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A Level Mathematics A

Question 1 (ii)

Exemplar Candidate Work

1
Exemplar 1 1 mark
16 Twmwwf 2 (-b a) «49 c“S'mf(éé ,Wg
N .I i e _ ,r! ;1 . /M M’ Mﬂ. 5{ . :
LAl Yelpr 5 2 son (R y=0 er sy 2!
B Wl .
Exemplar 2 1 mark
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Exemplar 4 0 marks
10| Lning pouwk = [2 58
_E‘%’>ﬁ ‘%o thoe cune dges noh pals
H'\rhugh tho Y- ywiS (A1 ]
Examiner commentary

Two forms of answer were acceptable here, both required the use of part (i) as specified in the question. Some (exemplar 1) referred
to the turning point and the fact that the curve is a positive quadratic whilst others (exemplar 2) rearranged the equation to show
that there are no real roots. Many others (exemplar 3), whilst using correct mathematics, did not answer the question in the way
stated (considering the discriminant of the quadratic rather than using the result from (i)) and thus do not gain credit. Many lower

ability candidates attempted to use the turning point method but gave only a partial answer failing to state that the curve is a
positive quadratic (exemplar 4).
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A Level Mathematics A Exemplar Candidate Work

Question 1 (iii)

1
Exemplar 1 2 marks
i | LE UL 4K =0 ht-LoC =0
Ol b=-12 C=l | repﬁﬁfeckfcoﬁs

Hr.h—h.}c‘??cf(’:o

= <
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Exemplar 2 1 mark
Examiner commentary

Generally, candidates were able to correctly answer this part, generally by considering the discriminant of the quadratic (see
exemplar 1). Some looked to use a correct method utilising the turning point of the original quadratic but did not complete the
working (exemplar 2).
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A Level Mathematics A Exemplar Candidate Work

Question 2 (i)

Exemplar 1 2 marks

26) }FB: L= Ji-3-0 + ey o (2-5Y)

wﬁmz.\ml

Exemplar 2 1T mark
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e

) F [6) F = I

e
LR}

Examiner commentary

All candidates generally answered this well, often with clear details of how the answer was obtained (exemplar 1). Those who lost
marks generally did so due to a minor error in dealing with negative values (exemplar 2).
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A Level Mathematics A

Question 2 (ii)

Exemplar Candidate Work

2
Exemplar 1 1 mark
2ii) | 4+ L.—3- -2l S+ (1 /. 5.
-LM(M ¢ (5, P TER): () -ls 55)
(5 E’ :
Exemplar 2 0 marks

2(ii)

Examiner commentary

Most, of all abilities, were able to answer this correctly, recognising the similarity to finding the midpoint in coordinate geometry, as
in exemplar 1. Some confused position vectors with direction vectors and looked to find just half of the vector AB (exemplar 2).

8 © OCR 2018



A Level Mathematics A

Question 2 (iii)

Exemplar Candidate Work

2
Exemplar 1 3 marks
Exemplar 2 3 marks
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A Level Mathematics A Exemplar Candidate Work

Exemplar 3 2 marks
Exemplar 4 0 marks
Examiner commentary

Only a minority of candidates answered this question in the most efficient way, using the vector forms of one pair of sides. Many
found the vector forms of both pairs of sides. Some then correctly stated that this then showed that opposite sides are equal and
parallel (exemplar 1) others merely stated that this demonstrated that the opposite sides were parallel (exemplar 2), both of these
are acceptable for full marks. Some confused vectors with coordinate geometry and tried to find a “gradient” for the vectors and
then state that these were the same (exemplar 4). Partial marks were gained by some (exemplar 3) who correctly found appropriate
vectors but then did not give sufficient detail in explaining why this showed that ABPQ is a parallelogram (in this case incorrectly
stating that vector AB equals vector PQ, rather than QP).
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A Level Mathematics A Exemplar Candidate Work

Question 3 (i)

Exemplar 1 1 mark

\3‘@_ 7 houes

Examiner commentary

Almost all candidates answered this correctly (exemplar 1).
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A Level Mathematics A

Question 3 (ii)

Exemplar Candidate Work

1T mark

3
Exemplar 1
3@ | ¢ he  digndk  vevise ho  poudd %oil O Mosks S
Luaseattier
Exemplar 2
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i 3
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Examiner commentary

Candidates of all abilities were generally able to gain this mark (exemplar 1). However, some of the middle ability candidates tried to
read more into the question than was intended and they thus misinterpreted the given diagram (exemplar 2).
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A Level Mathematics A

Question 3 (iii)

Exemplar Candidate Work

3
Exemplar 1 1 mark
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Examiner commentary

This was generally correctly answered by all candidates with the most common answers relating to tiredness (exemplar 1) or stress
(exemplar 2).
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A Level Mathematics A Exemplar Candidate Work

Question 3 (iv)

3
Exemplar 1 1 mark
~ 3(iv) CIT@ZE_ th 2' e Efljﬁ e ‘j o yerd
how VAT ‘
hoy grr:to»{.o A&
Exemplar 2 0 marks

3(iv) ik- ‘. c&g‘égﬂ _on L—&_ 3 Eﬁrs._om \ouk G'D\AQ“C.?J‘.L N3 \ﬁ_ |

Examiner commentary

Most candidates gave a good answer (exemplar 1) although some seemed not to give any thought to the given model
(exemplar 2).
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A Level Mathematics A Exemplar Candidate Work

Question 4

Exemplar 1 4 marks
Exemplar 2 2 marks
@
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A Level Mathematics A Exemplar Candidate Work

Exemplar 3 2 marks

Exemplar 4 0 marks

Examiner commentary

A large variety of correct methods were seen (1). Some started with correct use of appropriate formula but having obtained a correct
partial solution then jumped to the given answer with insufficient justification for a proof (exemplar 2). Some tried to move too
quickly through the stages of the proof, either after initially correct work (exemplar 3) or initially starting with misquoted formulae,
(exemplar 4).
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A Level Mathematics A Exemplar Candidate Work

Question 5 (i)

Exemplar 1 1T mark
0 a S & A g s

Exemplar 2 1 mark
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Examiner commentary

All ability groups were able to give good answers to this question (exemplars 1 and 2).
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A Level Mathematics A

Question 5 (ii)

5

Exemplar 1

Exemplar Candidate Work
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Examiner commentary

This was often answered equally well by all ability levels (exemplars 1 and 2).
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A Level Mathematics A

Question 5 (iii)

5

Exemplar 1

Exemplar Candidate Work

4 marks
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Exemplar 2
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A Level Mathematics A Exemplar Candidate Work

Exemplar 3 0 marks
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Examiner commentary

Some candidates recognised that the starting point was m —n = 1. Most of these proceeded to obtain the correct answer (exemplar
1). Many candidates, however, did not appreciate the link with part (i) and attempted trial and improvement (exemplar 2, correct
working despite initial sign error), although generally without success (exemplar 3).
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A Level Mathematics A Exemplar Candidate Work

Question 6 (i)

Exemplar 1 2 marks
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Examiner commentary

This question was well answered by all candidates (exemplars 1 and 2).
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A Level Mathematics A

Question 6 (ii)

Exemplar Candidate Work

6
Exemplar 1 2 marks
6
Exemplar 2 0 marks
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A Level Mathematics A Exemplar Candidate Work

Examiner commentary

To gain any marks there had to be at least one line of valid working showing why %In4 and % In2 are equal (exemplar 1). Many

candidates just stated or implied that % - % =0, either without justification or by using their calculator and decimals (exemplars 2

and 3). These candidates scored no marks, because of the “detailed reasoning”instruction.
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A Level Mathematics A

Exemplar Candidate Work
Question 6 (iii)
6
Exemplar 1 4 marks
Exemplar 2 3 marks
6(iii) —
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e -
o ::'X:
Examiner commentary

This question was well answered (exemplar 1). A few candidates did not find the y-coordinate (exemplar 2).

24
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A Level Mathematics A

Question 6 (iv)

Exemplar Candidate Work

6
Exemplar 1 5 marks
Exemplar 2 4 marks
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A Level Mathematics A Exemplar Candidate Work

Examiner commentary

Most candidates attempted a correct method (exemplar 1). Some made numerical errors when substituting x=eintod 2y
(exemplar 2). Others made mistakes in the differentiation (exemplar 3).
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A Level Mathematics A

Exemplar Candidate Work

Question 7

Exemplar 1

7 marks
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A Level Mathematics A Exemplar Candidate Work

Exemplar 2 5 marks
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A Level Mathematics A Exemplar Candidate Work

Exemplar 3 1 mark

Examiner commentary

A large variety of correct methods were seen. Some were unnecessarily long (Exemplar 1).

A common misconception was to treat the full diagram as a single function and integrate y = 3 — 2x2 using incorrect limits
(exemplar 3). Many made mistakes in trying either to add or subtract all or part of the area of the middle square (exemplar 2).

29 © OCR 2018




A Level Mathematics A Exemplar Candidate Work

Question 8 (i)(a)

Exemplar 1 1 mark

) _-P_()(ﬂS\ )C/“}lJ/ZQ; 9 J=3

_ P=0.0L779035
= O«OLL7_5?_

Exemplar 2 0 marks

SO@ |y - p /‘.Q,(‘;,.IQ_) ~

ply>95)= ### o agq_z

Examiner commentary

Most candidates answered this question correctly, generally just stating the answer directly from their calculator (exemplar 1).
A few used a standard deviation of 9 (exemplar 2).
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AlLevel Mathematics A Exemplar Candidate Work
Question 8 (i)(b)

8 ()

Exemplar 1 1 mark

8()(b) p{yyq 2 0.0
A

I
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V1
~J |

Exemplar 2 0 marks

SO0 TN (g 2 12247 e
. Soes VLS (sl Sb

Exemplar 3 0 marks

8@®) - o= 11.%78

Examiner commentary

Many gave correct solutions (exemplar 1). Some candidates found ®(0.2) = 17.5 rather than ®1(0.8) = 22.5 (exemplar 2). A few used
a standard deviation of 9 (exemplar 3).
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Exemplar Candidate Work

Question 8 (i)(c)
8 ()
Exemplar 1 3 marks
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Exemplar 2 1T mark
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A Level Mathematics A Exemplar Candidate Work

Exemplar 4 0 marks

Examiner commentary

Many candidates were able to give a correct solution (exemplar 1) but many could not make the first step, which is to move from
the given probability of 0.5 to a probability of either 0.25 or 0.75 and thus used a trial and improvement method but often not
continuing to sufficient accuracy to confirm their result (exemplar 2). A few used a standard deviation of 9 (exemplars 3 and 4).
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A Level Mathematics A

Exemplar Candidate Work
Question 8 (ii)
8
Exemplar 1 3 marks
Exemplar 2 > marks
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T (p, %) | |
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A Level Mathematics A

Exemplar Candidate Work

Exemplar 3 2 marks
@] oo M ﬂ?gi )
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Exemplar 4 1T mark
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q_J . |
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"0 7y L
ﬂj}/ | M1 2
:%
L5 =004 .

Examiner commentary

The best candidates were able to correctly substitute X = 1.5u into X%“ in order to find P(X = 1.5u). (exemplar 1) but many others
chose a value for u (often 1 or 3), without justification. These could score two out of the three marks. (exemplars 2 and 3). Some

X —
could not handle the algebraic manipulation involved in substituting X = 1.5u into ?” (exemplar 4).

35
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A Level Mathematics A

Question 9

Exemplar Candidate Work

Exemplar 1 7 marks
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A Level Mathematics A Exemplar Candidate Work

Exemplar 3 2 marks
of -
H,o: P = %ﬁl fest ~vak = ¢
TR S ns 3%

ecpected - b L~B{3s, )™
S taved = L/ %=
U NA X 78 r&;eo&: He

Examiner commentary

The best answers included a definition of p in the hypotheses and used an exact method, using the binomial distribution. This
involved finding P(X = 10) and P(X = 11) or a similar method (exemplar 1). Some of the most able candidates did not include the
hypotheses (exemplar 2). Some of the candidates did not define p in the hypotheses and sought to define a rejection region without

giving relevant probabilities to justify their conclusions (exemplar 3). Clear definitions are required to support the statistical process
and conclusions.
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Question 10 (i)

Exemplar 1

Exemplar Candidate Work

1T mark

103i) 1!‘_\_2 S@mQ_LQ S[‘L_Q' 1S & onfuu  wy
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F84 S0 _Ccoan MO o inclaadod. oy

A

Examiner commentary

This question was very well answered by most candidates (exemplar 1).

38
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A Level Mathematics A Exemplar Candidate Work
[ ] [ X ]
Question 10 (ii)

10

Exemplar 1 1 mark
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Examiner commentary

Only a limited number of candidates were correctly able to identify why this sample was not random (exemplar 1). Many merely
restated the information given with no explanation (exemplar 2). Others gave answers which suggested a misunderstanding of the
given information (exemplar 3).
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Question 10 (iii)

Exemplar Candidate Work

10
Exemplar 1 7 marks
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Exemplar 2
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Exemplar Candidate Work

6 marks

6 marks
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A Level Mathematics A Exemplar Candidate Work

Exemplar 4 1T mark
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Examiner commentary

This question was well answered by many candidates (exemplar 1). Some draw the incorrect conclusion that there is sufficient
evidence that the mean height of the trees is 4.2m rather than there is insufficient evidence that the mean height is less than 4.2m

(exemplar 2). Others fail to give any conclusion in context (exemplar 3). A number did not give sufficient detail to be able to gain
marks, not defining p nor the variance or the relevant probability (exemplar 4).
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Question 11 (i)(a)

Exemplar 1 1 mark

now| Bbewug 1)} e /o 9,/ fmﬁ{ﬁ};,@ef %mu M/ff‘/'rt
VndlSyiry_fucrense , /'t eyl SM st q [y

i 9? fw/ﬂa&,@ So threfere gl e i ld jﬂr(l/j‘ﬂ»/ W

thone_thot * e ;aga,g& wil yse o pribfe utliad .

Examiner commentary

Most candidates answered correctly (exemplar 1).
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Question 11 (i)(b)

Exemplar Candidate Work

11
Exemplar 1 2 marks
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Examiner commentary

Many candidates understood the point (exemplar 1), although some seemed to be unfamiliar with term correlation, referring instead
to proportionality (exemplar 2).
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Question 11 (ii)(a)
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Exemplar 1 1 mark
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Exemplar 2 0 marks
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Examiner commentary

Some candidates ensured that there was no ambiguity by saying that r would “move closer to 0”in addition to stating the value of
rincreases (exemplar 1). Some candidates stated that r would decrease, which is incorrect. It is possible that what they meant was
that the size of r would decrease, which is correct, but these candidates could not be credited the mark (exemplar 2).
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Question 11 (ii)(b)

11

Exemplar 1

Exemplar Candidate Work

1 mark
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Examiner commentary

Many good answers were seen (exemplar 1).
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Question 11 (ii)(c)

Exemplar Candidate Work
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Examiner commentary

Most candidates recognised the key factor - that a tiny proportion drive to work. But some candidates mistakenly suggested that this
is because there is a great deal of public transport available (exemplar 1). To gain the mark answers had to fall into one of two types:

1. Asensible suggestion for a possible reason why in this particular area few people drive. (exemplar 2)

2. Astatement that it is likely that a large proportion walk or cycle to work, or that jobs are generally close to home (exemplar 3).
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Question 12 (i)

Exemplar Candidate Work
Exemplar 1 2 marks
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Examiner commentary
finding 1 - (&2 (exemplar 2).

This question was well answered by many (exemplar 1), although a few candidates used the probabilities in the table, just
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Question 12 (ii)
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Exemplar 1 1 mark
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Examiner commentary
This question was well answered (exemplar 1).
49 ©0CR 2018




A Level Mathematics A

Question 12 (iii)

Exemplar Candidate Work
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Exemplar 1 2 marks
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Exemplar 2 1 mark

Examiner commentary

Some candidates recognised that their answer to part (i) could be used (exemplar 1). Others started from scratch but often omitted
to consider all possibilities (exemplar 2).
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Question 12 (iv)

Exemplar Candidate Work

12
Exemplar 1 3 marks
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Examiner commentary

Most candidates recognised the need to find P(S = 9) with the most able producing excellent solutions (exemplar 1). Some omitted
to include both 4, 5 and 5, 4 but then correctly divided by their answer to part (iii) (exemplar 2 where their answer to (jii) had been

226/961).
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Question 12 (v)
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Examiner commentary

Some candidates recognised the need for an infinite series and were able to sum to infinity (exemplar 1), but many could not cope
with the fact that the first term is unknown and gave no response to this part. Some candidates demonstrated poor understanding

of probability notation and hence resulted in concluding that P(Y=1) =0 (exemplar 2).
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Exemplar Candidate Work
Question 12 (vi)
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Examiner commentary

A choice of either X or Y with a reasonable justification was acceptable (exemplars 1 and 2). Many offered no response to this part.
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Question 13 (i)

Exemplar Candidate Work

Exemplar 1 3 marks
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Examiner commentary

Because this question required “detailed reasoning’, correct answers with insufficient detail did not necessarily score full marks
(exemplar 2). Trial and improvement methods only scored full marks if they were very clearly explained, with the distribution fully
described and with at least two values close to 75 being tried, with the relevant probabilities actually seen (exemplar 1).
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Question 13 (ii)
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Exemplar Candidate Work

Exemplar 3 0 marks
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Exemplar 4 0 marks
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Examiner commentary

The best candidates were able to state correct expressions for both T,and T,,, and were then able to show clearly how the given

fraction cancels to the stated result (exemplar 1). Some candidates appeared not to understand the definition of 7,and T,

+1
(exemplar 3). Others correctly stated 7, and T,,, but were unable to cancel the fraction correctly (exemplar 2). Many, however, did

not make any reference to 7,and T,,, (exemplar 4) and a good number gave no response.
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A Level Mathematics A
Question 13 (iii)(a)
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Exemplar 3 2 marks
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Examiner commentary

Some candidates carried out a correct method but stopped after obtaining r < 6.65 (exemplar 2). Others did not recognise how
part (i) could be used but were able to give a completely correct solution (exemplar 1). A trial and improvement method could
score a maximum of 2 marks in this question (exemplar 3). Many gave no response or gave an answer with no detail, despite the
question stating that detailed reasoning must be shown (exemplar 4). These score no marks.
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Question 13 (iii)(b)
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Examiner commentary

Almost no candidates gave a correct solution based on their answer to part (iii)(@). Some used trial and improvement, considering
sufficient values of X. (At least X =6 and 7 were required) (exemplar 1). Some rounded their figure of 6.65 from part (iii)(@) to 7. This
did not score any marks (exemplar 2). Most gave no response to this part or gave a value without any working shown (exemplar 3).
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