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GCSE (9-1) Mathematics Exemplar Candidate Work

Introduction

These exemplar answers have been chosen from the
summer 2017 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/168982-specification-gcse-
mathematics-j560.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 2017 Examiners'Report to Centres
available on the OCR website http.//www.ocr.org.uk/

qualifications/.

The question paper, mark scheme and any resource
booklet(s) will be available on the OCR website from
summer 2018. Until then, they are available on OCR
Interchange (school exams officers will have a login for
this).

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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GCSE (9-1) Mathematics Exemplar Candidate Work

Question 1(a)

Mark(s): 0

.46 49
: b

@ k3995833 04

Examiner commentary

Numbers copied from or to calculators often contain
transcription or accuracy errors. The candidates were expected
to do the complete calculation on the calculators, writing down
partial answers to show working, not transcribing whole answers
between the two. One mark would have been awarded for the
sight of 36 from the numerator or 9 from the division.
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Question 1(b)

Mark(s): 0

12) T~ 1o X = <" SN )

Examiner commentary

This answer includes an additional zero and the lack of any
working means that no marks can be awarded. If they had
written 20 000 + 5 000 = 25 000 then B1 could have been
awarded for the 25 000.

Candidates need to be encouraged to show their working in
case they make a transcription error or get an incorrect final
answer.
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Question 2

Mark(s): 1

..%12$. <L< g.-SQ.[Z]

Examiner commentary

8.25 is correct and scores 1 mark.

In this topic many candidates assume it is discrete information
and not, as in this case, continuous. They need to show the
top of the range as 8.35, the ‘less than’symbol takes care of any
ambiguity.
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Question 3(a)

Mark(s): 2

HFOY%

|t-|‘/\36

A A
/ﬁf\ %"X,%,/E’/?'I%

139_3

Examiner commentary

In the factor tree they have the correct answer however the
question does ask for the answer to be written ‘as the product ...!
which has not been done so the method marks are awarded for the
prime factors of 7, 2, 2, 3, 2, 3 but not the final mark which needs the
multiplication signs between these numbers.
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Question 3(b)

Mark(s): 1

HXZATLXIXF Xz x?
=1520

‘ e (b) 36 i2]
AXAx3x3 =36 | |
| 7% x 3% X5
180 _ g5 Gou = yxz XD & 3 XD
so B) 180 = A XA R Fx 3@
2o ' |

Examiner commentary

A common error was to confuse LCM with HCF as in this case.
The candidate has the fully correct method and correct answer
in the top right-hand corner but wrote the HCF on the answer
line. Here working has been rewarded even though they found
a different answer to the one requested. The candidate has the
correct factor tree for 180 so earns M1 for getting the correct
prime factors of 180.
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Question 4

Mark(s): 1

2 ,
g = ([QX@+E(TOXQ&)&
= 4T¢ Fago”

€8 + o0 |
= ¥4

(

«[2]

i

Examiner commentary

A common error was to get the order of operations incorrect
and here the candidate has put multiplication before the power
of 2. The second bracket should not be there and they should
square the 4 then multiply by 10 in that order. The candidate

earns M1 for 48 seen in their working.
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Question 5

Mark(s): 0

36.64 - 1A7:
[00~ 1A= 3%
33.64x 0.38 = 3l , 0B
35 .64
paria
107 = 3.36k 3.364

27.2.0.7220 0.2227%
57 =W 13%  2ysli 6368
7.2 0. 386 34,0032
' 37.b% — 46367 RSO |
= 34,0037
Examiner commentary

The common error was to reduce 38.64 by 12% as shown by this
candidate who scored zero marks. The candidate should have
realised that 38.64 is 112% of the actual reading and so divided
38.64 by 1.12; writing down this calculation would have earned
them M2. If they had only written down 1.12 or 112 they would
have earned B1.
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Question 6

Mark(s): 3

11 © OCR 2017
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Examiner commentary

In this response, the candidate has correctly worked out the
circumference of the circle. It would have helped if they wrote
120 x 7t but the figures copied from their calculator are sufficient
for the award of M1. They should have looked at the diagram and
realised that it was the circumference of a quadrant they required
and divided their circumference by 4. Their next step is correct
and they were awarded M1 for 2 X their 60 + their 30 ©. The

final B1 was not awarded as they have not written their answer
correct to three significant figures as requested.

Exemplar Candidate Work
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Question 7(a)

Mark(s): 1

A, B,.C.and D are four towns.

B is 25 kilometres due East of A.
C is 25 kilometres due North of A.
D is 45:kilometres due South of A.

(a) Work out the bearing-of B.from C.

- : -N th

Exemplar Candidate Work

T . C . Not.to scale

180 - A0 = A0

A0 = 7L 2 O
360 - 4 5=05618

@ i BLS o 2
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Examiner commentary

This candidate drew a larger drawing of triangle ABC and
realised that the triangle was isosceles. They correctly calculated
angles ABC and ACB as 45° and earned B1. The bearing of B from
C was incorrect as the candidate wrote 360 - 45, rather than

180 — 45 or 90 + 45, so no further marks were earned.

Exemplar Candidate Work
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Question 7(b)

Mark(s): 2

- b

)an.‘v& = ug ‘_ .

ft.-{') 5 -Z_ﬁ(_(_)S'LISO‘*I‘

b LLOSUEOUL e

Examiner commentary

This candidate has correctly calculated angle ADB so they
are awarded M2. A larger diagram of triangle ABD would
have helped them to see that the bearing is found from the
calculation 180 + 29.05[...].

© OCR 2017
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Question 8(a)

16 © OCR 2017
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Mark(s): 1

Examiner commentary

Three points are plotted accurately. The point for Jul-Sept should
be over 380 to be accurate and the two lines and the centre of
the cross are both below 380 so only 1 mark is awarded.

17 © OCR 2017




GCSE (9-1) Mathematics Exemplar Candidate Work

Question 9(a)

Mark(s): 3
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Examiner commentary

The candidate has written both equations correctly so they get
the first two M1 marks as indicated. They do correctly multiply
both equations by a scalar to equate coefficients of x with one

error, which the mark scheme allows, so another M1 is awarded.

They cross out the x’s but they have not subtracted the two
equations and so they score MO for this step and this is as far as
they get.

Exemplar Candidate Work
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Question 10(b)

Mark(s): 1

Examiner commentary

The first line in this candidate’s response is awarded B1. The mark
scheme requires that we see 3948 + 4200 for the second B1 and
although this response has (+ 4200) in brackets it is insufficient
to earn this mark. In the mark scheme this is a B1 mark so we
must see the full line and not implied as it is in this response.

The question is a“Show that...... "type question so all of the
working must be seen.

20

Exemplar Candidate Work
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Question 10(c)

Mark(s): 2

Examiner commentary

This candidate has correctly calculated the number of trees still
surviving in 2030 to be 1660 which is sufficiently accurate and
they are awarded the second M1. Now this is an alternative
method and they calculate 60% of 4200 as 2520 so they are
awarded another M1 as this is similar to the first M1 in the mark
scheme. The comparison is invalid as the 2520 is the number it
decreases by and so the figure they need to compare with 1660
is 4200 — 2520 (= 1680).

21

Exemplar Candidate Work
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Question 11(a)

22 © OCR 2017
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Mark(s): 0

Examiner commentary

The candidate has confused the two components of the vector
and translated the triangle 3 down and 1 to the right, so no
marks were scored.

The mark scheme awarded B1 for a correct horizontal translation
or a correct vertical translation.

© OCR 2017
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Question 11(b)(i)

24 © OCR 2017
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Mark(s): 1

B s b con 00) @ 246 200
_ . . -

Examiner commentary

This candidate earns B1 for rotation and (0, 0). The 270° is correct
but to be awarded the second B1 it needs direction (clockwise).

25 © OCR 2017
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Question 11(b)(ii)

26 © OCR 2017
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Mark(s): 2

18" [ofatrgl  gn COWfe 160

- [3)

avnas sanasn

Examiner commentary

This response scores B1 for rotation and B1 for 180° which does
not need a direction. The third mark is not awarded because the
centre is referred to but not given and should have been (0, 0).

© OCR 2017
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Question 12

28 © OCR 2017
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Mark(s): 2

Examiner commentary

This is an alternative method and scores B1 for 55. It then
scores M1 for using percentages, in this case changing 55 to a
percentage of 80 or 68.75. It does not get the other M1 which
would have been for 100 - 68.75 = 31.25 in this example and
then the A1 would also have been awarded if they had made
the correct decision (Yes).

© OCR 2017
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Question 13(d)

Mark(s): 0

First set Second set

0:2
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(d) Work out the probability that both sets are not red.
a4 Y
i —
(e 10 o G

Examiner commentary

The candidate has selected the correct branch but they added
the probabilities rather than multiplying them and therefore
scored no marks.

The multiplication 0.4 x 0.2, or equivalent, would score M1 even
if followed by an incorrect answer.

It was common to see the correct working and despite having
calculators, candidates then giving an incorrect answer.

31 © OCR 2017
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Question 13(e)

Mark(s): 1

First se’} . e Second set

_.th:red R - . ' PR LA
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. (@) “Werk.outitie, probability:that atileastone-setisinot red: e
o -4 ?<" 0‘8" - &:J?_"’?'&._' | ‘ B o
: 042 toz2 | 074 |
B Y S e

Examiner commentary

This response has been awarded M1 for considering 2 correct
branches; if they had also considered the third branch, 0.4 x 0.2,
then it would have been M2.

33 © OCR 2017
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Question 14

34 © OCR 2017
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Mark(s): 2

© OCR 2017




GCSE (9-1) Mathematics

Examiner commentary

This candidate has assumed that angle ADE is 90°, but if that
was the case, they would have been told this in the stem of

the question. Hence they get an incorrect angle DAE of 57.5°.
However they have a good sketch of the triangle ABC with
angles and sides marked. They have the correct working for side
AC using the sine rule from their diagram so the mark scheme
awards M2, using follow through. They would have gained more
marks had they realised that triangle ADE was not right-angled
and then used the cosine rule to find angle DAE correctly.

36

Exemplar Candidate Work
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Question 15(b)

Mark(s): 2

37 © OCR 2017




GCSE (9-1) Mathematics

Examiner commentary

This candidate has read the 30(m/s) correctly from the graph for
B1, then correctly converted 60 miles to kilometres,

60 X 1.6 = 96, for M1. They then need to convert the time to
seconds, 96 + 60% = 0.02666..., and then convert that to metres,
0.02666... x 1000 = 26.66.... They would have been awarded

M1 for each of these two steps. The final A1 would have been
awarded for saying 'Yes'and comparing 30 to 26.66. .. .

38

Exemplar Candidate Work
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Question 15(c)
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Mark(s): 1
0
30 y _
///'
. : ,//
Speed : T A
(mis) : T
| 10«I I/‘ ,.J
ERENR e !
0 n r:"._'- ;i"ri’ T % T T— - : - - - i — ’
o 1 2 .3 4-5 6 7 8 9 10!
ha Time (s) '
(c) Use the graph to estimate the accelerationat t=7. IS = l -
Ac celoatid T’%md‘m‘%’ ren -
(=) I L .................. m/s? [3]

Examiner commentary

This candidate has scored M1 for speed divided by time,

14 + 7, even though they are calculating the average
acceleration and not the acceleration at t = 7. The response
would have been improved by drawing a tangent at t =7 and
then obtaining an answer within the range 4 to 4.5 for the
gradient of this tangent.
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Question 15(d)

Mark(s): 1

;
O
) EEE‘ HHC 5 DR E
TR
SR A AR

N
RN RN ERARAN

]
0
=ll
1|
LIaLLL

H

T
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(d). The.speed of this car is-directly proportional to the square of the time.

Find a:formula:linking.v and €. X y
| vz kY o

T

T SO,

Examiner commentary

This candidate scores B1 for writing v = kt 2. They now need to
find the value of k and they can use any point on the graph
though (10, 30) is an obvious one to use. Finally they can then
write out the formula for this graph when they find the value of
ktobe 0.3.
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Question 16

Exemplar Candidate Work

Mark(s): 1

Write x%—~10x+ 16.in the form. (x+ a)% + b.
@
(:x’: - 5"‘) + V6

(£%§i§€>3) +u )

X2 -5x-§x -25
X210 -25

(= ~5) 4 Y1 .

Examiner commentary

The square part (x — 5)% is correct and scores B1. Unfortunately
the candidate has written (=5)? as —25 and not +25 so cannot
score the final 2 marks. Those final 2 marks are obtained by
working out =25 + 16 = -9.

Candidates are allowed a calculator on this question paper and
should be encouraged to check their answers.
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Question 17

Exemplar Candidate Work

Mark(s): 1

Examiner commentary

This candidate has identified the equation as a circle so they
score B1.In order to score the second mark they must describe

the circle accurately so we need the centre (0, 0) as well as the
radius 3.

44
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Question 18(a)

Mark(s): 2

(a) Solve by factorisation.

2x2+5x—12=0

(7220 -3 N
W_\‘ _

W

(2. 4~3)OCH) = ©

@x=oBiorx=lbo 3]

Examiner commentary

The quadratic equation has been factorised correctly so scores
B2. The candidate believes that the negative of the two numbers
at the end of each bracket are the answers, but they need to
solve 2x — 3 =0 to find the answer of 1.5 that goes with —4.

© OCR 2017
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Question 18(b)

Mark(s): 1

Examiner commentary

This candidate has written the quadratic formula incorrectly, it
should be 4ac not 2ac, so they score M1 for the formula with
just one error. If they had the correct formula but the incorrect
answer(s) they would have scored M2.

46 © OCR 2017
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Question 19(a)

Exemplar Candidate Work

Mark(s): 0

(a) Here arethe first four terms of a sequence.

1 . 4 9 16
@S 3 .23 7 5
. . 2.258 3.2
Find the nth term of this sequence.
,,.-!, i A Lé :
2 7 a4 )4 4, s
v u u ‘_h D l, .
2L 19
0R1 & 12 20
S <
__oaig e
O .9tz .03
(@ e

Examiner commentary

This response begins with the differences being calculated but
this only works for linear and quadratic sequences at this level.
The candidate therefore scores no marks.

This is a special sequence. To earn B1, candidates need to either
see the pattern in the numerators which is that they are square
numbers so n? or spot the denominator is one more than n each
time hence n + 1.

47
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Question 19(b)

Mark(s): 1

| e P s N
Find the values ofa, bandc. S v
bt r bnac
6n® = 6 1y Sy A

Sequence = 9. (v 2% S0 -

© OCR 2017
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Examiner commentary

This response scores M1 for working out the second difference
is 6. The candidate incorrectly believes this is 6n* and no further
marks are scored.

To work out the value of g, the candidate should have divided
the second difference of 6 by 2 to get a value of 3. They then
should have written down the values of 3n? such as

3 12 27 48,and subtracted these from the sequence given
toobtain-1 0 1 2. Once written as a linear sequence you get
n - 2,50 the values required are 3, 1 and -2.

49

Exemplar Candidate Work
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Question 20

10) © OCR 2017
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Mark(s): 0

20 The graph shows thé speed, in metres per second, of a particle over the first four seconds -of

motion.
6
15
- : : fi:
14 H
' |
| I
13 f
| |
I ||
12- f
{
)
11- f
: )
10- _
1
|
Speed )
m/! )
C(mfs) o .’
]
1
o |
7
. |
6 ’
- ] -
o 5 Al A
y.
1.
|4
4 ) i
: )
i
34 i
_ /i
/]
2-
I
. !{
1.
L L
01— >
0- 1 2 3 . 4
Time

(seconds) -

Use the graph to estimate the distance travélled by the particle in the four seconds..

A = S?’ﬂb

fennestcTIEHTES [2]

a= be '

PP
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Examiner commentary

This candidate uses distance equal to speed multiplied by time.
This works for constant speed problems but not here where the
speed varies, so no marks were awarded.

Candidates need to find a way to estimate the area under the
graph and any attempt at this will score M1, especially if they
show working such as dividing the area up. The second mark is
for getting a reasonably accurate answer in the range 15 to 22
which allows for any reasonable method they may have been
taught.

52

Exemplar Candidate Work
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