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GCSE (9-1) Mathematics 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 https.//
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 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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GCSE (9-1) Mathematics Exemplar Candidate Work

Question 1 (a)

Exemplar 1 2 marks
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| 2950

fa n= ?—50 [2]

Examiner commentary

There is a change of units stated at the beginning and the rest of the working can be clearly seen with the simplification and

final answer as required by the question demand. Full marks are scored.

Exemplar 2 1T mark

2
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L

rl—c) ' : T T o

LS o 121

(@ n= i T

Examiner commentary

This response shows the ratio as 2 : 5 and then it is correctly simplified. They have, however, not considered the different units

SC1 is earned for figs 25 in the answer.

4 ©OCR 2019



GCSE (9-1) Mathematics Exemplar Candidate Work

Question 1 (b)

Exemplar 1 2 marks
112:5 = § pavts

l  pavrt = 7200 -£900
3 .

§O 5§ parts = 900 xS
=ELS00

0 295200 12

Examiner commentary

This response is clearly laid out with fully correct working. The total parts calculated have been shown, then the division to find
one part and finally the multiplication to find the answer. Full marks are scored.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Question 3 (a)(i)

Exemplar 1 3 marks

120
/

| 2 10\
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A3

Examiner commentary

The factor tree has been drawn correctly, the required prime factors ringed and the answer written out fully for all 3 marks.

Exemplar 2 1T mark

Examiner commentary

This candidate has identified 2 and 3 as factors in the factor tree so score B1.
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Question 3 (a)(ii)

Exemplar 1 2 marks
Do
TATAS

‘3:?.

(ﬁ) 20 . 121

cashusrssnsnsnessssrsasssresaibiRaiaaaiinnnn

Examiner commentary

Working in this part was rare, however, this candidate writes 360 as the product of its prime factors (23 x 32 x 5). They write
down the prime factors of 90 (2 x 32 x 5) which is a possible answer then realise that the smallest number will be 32
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Question 3 (b)

Exemplar 1 2 marks

A 5 so 2°x3 x71
- 6%

(b)

Examiner commentary

AVenn diagram has been used to write all the prime factors in the two sets, showing the common prime factors and the
answer has been found by multiplying them out. The use of the Venn diagram is the candidate’s own choice. Full marks are

scored.
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Question 4 (b)

9 © OCR 2019



GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 1 2 marks

Examiner commentary

Both points accurately plotted using a cross. Full marks are scored.
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GCSE (9-1) Mathematics

Question 4 (d)

Exemplar Candidate Work

Exemplar 1 2 marks
Show your working to justify your answer.
@ .| 2.8 ;&.CO.M,X ........... i2]
(b) This scat?mthgmm sl.l%wsﬂu results for ten of the people in Lee’s experiment.
40 aaan
, d
30 T
Time %
(seconds) | , HH : : ;
20 288
10
* 4
T
1 1 -
o 10 20 30 40 50 80 70
Examiner commentary

A line of best fit has been correctly drawn and the figure read off has been indicated by drawing a vertical line and a horizontal
line. Both marks are scored.

If the candidate had written an answer of 9 to 15 but had not drawn a line or a mark between (35, 9) and (35, 15) to indicate
where their reading was taken then only one mark would have been earned.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Question 4 (e)

Exemplar 1 3 marks

2 people avsSWered LA oOVer
A0 seconds - . .
so ‘%3 £9 . HCoip Letecl .

\2 2
bl wnder 30 secondds

erepore 62 WRAAL 1510
compigted Lt u g under

20 &?_c,OYkO\-S
75 < &0 80 1ee L& N0 L correst .

.............................................................................................................................................

Examiner commentary

The correct number of items (9) has been found and stated at the start of the answer, counting the 3 people who answered in
over 30 seconds which is the easiest to count. This has been converted to a percentage, the correct decision has been made

and the comparison of the two figures indicated as well. All 3 marks are earned.
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Exemplar Candidate Work

2 marks

GCSE (9-1) Mathematics

Exemplar 2
(e) Lee says that at least E'Eﬁ?g of the ﬁz.peﬁple}c:ompleted the puzzle iniunE]erfB'O.secundél

Is Lee correct?
Show working to support your answer.

A oile fnallodl g S

S -

Examiner commentary

This candidate has correctly counted the 9 people who finished in under 30 seconds so earns B1. They correctly work out
80% of 12 to be 9.6 and earn M1. However they have not understood what these figures represent so they make the incorrect

conclusion and do not earn the final A1 mark.
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GCSE (9-1) Mathematics

Question 5 (a)

Exemplar Candidate Work
Exemplar 1 5 marks
7 =
A plane departs from P at 09 47 and arrives at Q at 12 07. 75
(a) Work out the average speed, in kilometres per hour, of the plane. C 3
dstante beeween P oavd Q = |l bewa
= 1450 K.

\A

Ewl beeweent oau and 1207
LS Z wrsS 20 s .

S0 kB0 Kwa

W 2Zr 20 nauvg
- 62\ -L4L2185...

(mso}‘
YA A\ ) Iy T3

(3s¢)

(a) 52\ km/h [5]
Examiner commentary

Each line of working has been explained and the working is all correct including the conversion of the time in hours and
minutes to hours. The answer is rounded to a sensible degree of accuracy. All 5 marks are earned.
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Exemplar Candidate Work

4 marks

GCSE (9-1) Mathematics

Exemplar 2

Examiner commentary

The time is initially correct and they have a distance which is within tolerance. They also divide the two but in doing so they
write the time of 2 hours 20 minutes as 2.2 hours which is incorrect and means the final mark (A1) cannot be earned. This is the

only error they made but it was a common error amongst many candidates.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 3 2 marks

Examiner commentary

The candidate has measured the distance within tolerance, 11.7 cm, and then multiplied this by 125 to give 1462.5 km so they
gain B2. It is likely the 160 is their attempt at the time and it should be divided not multiplied, so no more credit is gained.

16 © OCR 2019
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Question 6 (a)

17 © OCR 2019




GCSE (9-1) Mathematics

Exemplar 1

Exemplar Candidate Work

2 marks

5 _—
s 6 4 3 2 tof 1 2 5 6 X
— Y
< 21

-3 }--

(a) Dascnbe fully the smgle transformation.that maps triangle A onto triangle B.

Examiner commentary

P&,Q\Q,cj\no'n 5y H\Q, ane. M «DC,

cenee [2]

The correct answer is written down after some thought, giving both the transformation and all the associated information.

The equation of the line of reflection is clearly given so both marks are earned.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Question 6 (b)

Exemplar 1 4 marks

* : 51 , i
E H ‘ N3
1 H
: i i ' ‘
1] I 3 i 3 H i

eereeestmeeeeeseessemssees e seesssssesssseesennereere [4]

Examiner commentary

On the grid the candidate has drawn the intermediary triangle which has enabled them to work out the transformation from
triangle A to their triangle. The correct answer is then written down for full marks.
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GCSE (9-1) Mathematics Exemplar Candidate Work
Exemplar 2 2 marks

“~
i 4 H
B H H
anaguen .
i
H
H

RPN -

- 14]
Examiner commentary

In this response the candidate has identified the correct transformation for 2 marks but they do not have the correct centre or
the correct angle. On the diagram there is very little evidence of any supporting work which would have helped them to find
the desired information.

20
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GCSE (9-1) Mathematics Exemplar Candidate Work

Question 7 (a)
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 1 5 marks

Iy ke = 7T e

Scale: 1 cm represents 2km

Examiner commentary

This exemplar shows a fully correct response. The angle bisector is correct and has 2 pairs of correct arcs. The radius for the
circle in the second constraint is stated at the start of the response and is then accurately drawn. Finally the correct region is
indicated.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 2 4 marks

wf Rom> 76.«1.

(S

Examiner commentary

The construction is good here. The arcs are particularly long so that the intersections are clearly defined but the region is not
completely identified which means the final mark is not earned.
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Exemplar Candidate Work

3 marks

GCSE (9-1) Mathematics
Exemplar 3

Scale: 1cmrepresents 2km ' 5

Examiner commentary

The arc centred on Cis accurate for 2 marks. The angle bisector is accurate too but as it does not have the full construction
arcs only 1 mark is earned. It is also too short and does not intersect with the arc in two places as it should do, therefore the

candidate is unable to identify the correct region successfully for the final mark.
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Question 8

25 © OCR 2019




GCSE (9-1) Mathematics

Exemplar 1

Exemplar Candidate Work

5 marks
8 A, B, €-and-D-are points-on.the circuinference-of a circle, centre O.

Not to scale

Angle CAD = 28° and CD = 6.4cm.
BD is a diameter of the circle.

Calculate the area of the circle.

TeaD=28%angles A SOML 3 ok )
BED = 407 Langles ia semi cj\rol_rab.

- B ) k‘*_‘ - . S “._-. " . . " ’

~

BD = 6-  qag0° = 126223486
Sindg® C |

%

&z

=

2

<
!

hcea = J7 (’7'

_ T x bewibiTe298
= \us.asdl 237+

Examiner commenta ry

This exemplar is fully correct and scores 5 marks. First they write any other angles that they can work out on the diagram and

then give reasons for their working. They work out the diameter of the circle using the correct notation. They use the correct
formula (nr?) to find the area of the circle, rounding their answer correctly to three significant figures.

26
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 2 1T mark

Examiner commentary

This candidate has identified angle DBC as 28° which scores B1. They have made the incorrect assumption that all four triangles
are isosceles which is not correct. They have not noticed that the angle at C is a right angle; this would have opened up this

question enabling them to use triangle BCD as a right-angled triangle to find BD and hence the radius of the circle and from
that the area of the circle.
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Question 9
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 1 6 marks
‘ -8
gt T+ Sy ¥ = 5L D
P N
2 + 63 F2 = 5
= O

@ Gy 1> il

ETCY B H -
35¢ "”"L:j—" -
@ o+ FH !

O F by ¢ T7X

//H,

2 Qco

i\

(@]
L . B
&.5
Examiner commentary

This exemplar is fully correct and scores 5 marks. This candidate creates the two linear equations from equating the widths and
lengths separately. The working is clearly annotated and well set out. The two equations are then written out together and
solved as simultaneous equations by multiplying one equation by 2 then adding them together. This gives the value of y which
is used to find the value of x. These are then used to find the width and length using the expressions from the diagram.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 2 5 marks

Examiner commentary

In this response, the candidate equates both pairs of expressions and are credited the B2 marks (only one pair is needed to
score B2). They simplify one pair correctly, hence M1 is awarded, but make a small error in the second pair as they should have
added 8 and not subtracted 8. They then score M1 and M1 because they correctly solve their simultaneous equations to find

their values of xand y.
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Exemplar 3 3 marks
Bt Syt = S -y- B
AL+ by U =58

g, | 63-%‘-} =9y — %
bt 1= 2%

(i

Examiner commentary

This response shows the minimum required for 3 marks. The candidate has equated one pair of expressions, scoring B2, and
then been awarded M1 for producing a correct linear equation. However, that is where they stop; they should have done the
same to the other pair of expressions.
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GCSE (9-1) Mathematics

Question 10

Exemplar Candidate Work

Exemplar 1 5 marks

DNO/R

™

S00 peo g —9  200make , 9.00 fRMOIR .

A07. of 200= 60 o
2167 op s00=108 |
~ 108 -60=Uu7 | T

s

- 0-24% = aul.
200 | o

L. (1

Examiner commentary

This response is fully correct and scores 5 marks. The candidate uses the first line of information to work out how many
males and not males there are. They use the second line to work out the number of left-handed males. They use the third
line to find the total number of left-handed people and therefore to find the number of left-handed people who are not

males. They then find the percentage of not males who are left-handed. Each stage is set out on a new line and explained
making it easy to follow.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 2 3 marks

Examiner commentary

The working is annotated quite well. The proportion of not males (0.4) is seen and labelled for M1. They can be seen working
out 0.6 X 0.2 =0.12 or 12% of the population are left-handed males and despite the incorrect figure 0.12% they do recover
with the correct figure so they score M1. They have also found the percentage of the population that are left-handed

not males by working out 21.6 - 12 = 9.6% for the award of M1. They have all the information they need to complete the

question but stop at this point.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 3 1T mark

T N

Examiner commentary

The percentage of not males is correctly recorded as 40% so they are credited M1. They produce no other correct relevant
information so no further credit is given.
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Question 11

Exemplar 1 4 marks

|- 1K* = l«ngz;fj
SO 27 .25 vfo VALKEAZP
3225 %

!

Examiner commentary

This exemplar is fully correct and scores full marks. The relationship between the two variables is stated at the beginning
of the response. The percentage increase is written as a decimal and then squared, and the final answer is taken from that

figure. This method is very efficient.

Exemplar 2 1 mark

Examiner commentary

The candidate shows that they understand the nature of the relationship with the equation y = kx? and they have written a
15% increase as the multiplier 1.15 for which they score B1. They do no further work so no more marks are credited.

© OCR 2019
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Question 12 (c)

Exemplar 1 2 marks

Nuew vwewW:E1e6500
after UL years: 16500 0 &2
= TLkb0.-00...

7460.00... |
16500 A *RW00 _ (5.91.¢ of
OY QWAL v olue

0S5+21..5< 50 ¢lo

Examiner commentary

This exemplar is fully correct and scores 2 marks. The value after 4 years is calculated from the formula which is clearly
written. This is then converted to a percentage of the initial value, which is compared to 50% and the correct conclusion is

reached. This is one of a number of methods seen and is probably the most efficient one.

© OCR 2019
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Question 13 (a)

Exemplar 1 2 marks
b *x 1O x T

(@) L\-Q‘—OJ [2]

Examiner commentary

This exemplar is fully correct and scores 2 marks. The working is written down and the correct answer obtained.
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Question 13 (b)

Exemplar 1 3 marks

L x 10 =60
S 7_,'-;;1

1ox7 = 70

bO+%2a +70= 112

Jo o Haere s \Ta. .POS-‘S‘\_&)\—Q fwo

Examiner commentary

This exemplar is fully correct and scores 3 marks. Each possibility is written down as a product and then they are added to
get the final answer. A statement is made, which is not essential but is helpful.

Exemplar 2 1T mark
Examiner commentary
The candidate shows one correct product so scores M1.
©OCR 2019
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Question 14 (b)

Exemplar 1 2 marks

AUMbLY  strddy puyYSLES @ 21 +\R = 45

7 SN
4 5 -5 =0

(b) OE [21

Examiner commentary

This exemplar is fully correct and scores 2 marks. The number of students studying physics is worked out, then the correct
probability is written down and simplified.
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Question 15 (a)

Exemplar 1 3 marks

Examiner commentary
This exemplar is fully correct and scores 3 marks. The candidate writes the answer down straight away and then checks their
answer with (=4)2 = 16. It is clear that 9 + 16 = 25 which is the number on the end of the expression.

Exemplar 2 1T mark

(IQ-— B+ 925
[ natfof &
(oc—4)+25

- .2

Examiner commentary

The candidate has written the correct square bracket so B1 is credited. The number on the end of the expression is incorrect

so no further marks are earned.

© OCR 2019
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Question 15 (b)

Exemplar 1 2 marks

(.b)‘ Ea—— L’L ...... , ﬂ)[21

Examiner commentary

This exemplar is fully correct and scores 2 marks. For the turning point, the x coordinate is the value that makes the bracket
zero and the number at the end of the completed square term is the y coordinate.
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GCSE (9-1) Mathematics

Question 15 (¢)

Exemplar Candidate Work

Exemplar 1

2 marks
(¢) Hence describe

the single transformation which miaps the graph of y = x2 onto the graph of
y=x%-8x + 25, o P

Te= @ e @

q
5

£
§
&.
4
4

Examiner commentary

This exemplar is fully correct and scores 2 marks. One of the advantages of using completed square form is that you can get
the information about the translation that has taken place. This is demonstrated by this response.

42
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Question 16

Exemplar 1 3 marks

3x2+11x-20=0
2% -20= ~-60

Bx? —HSoc. Lo - &O =0
2> +5) “b(x+5) -0

(3x-u) (-‘:c.,.%s) -5

O= 4 oC=-35

————

3

Examiner commentary
This exemplar is fully correct and scores 3 marks. The candidate uses the method they have been taught by splitting the
middle term up and factorising in pairs, before using the common bracket to complete the factorisation. The two correct

solutions are then written down.

© OCR 2019
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Exemplar 2 2 marks

Examiner commentary

Here, the candidate uses the technique of splitting the middle term of 11x into —15x + 4x which unfortunately adds to —11x
instead of +11x. They produce the correct factors from their new expression and their two factors will give two correct terms
so they are awarded B1. They produce the correct solutions from their factors so they are awarded B1FT. This emphasises the
need to check work thoroughly as work progresses.
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Question 17 (a), (b) and (c)
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Exemplar 1 3 marks
’ yj k
-_X H -~
e
(b) d : ) ¢
-
/l X
\-/ k) y=.9WN. X ...
(c) Y,
1
./"/ _
X X

[3]

Examiner commentary

This exemplar is fully correct and scores 3 marks. The correct equations are identified from the shape of the curves.
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Question 18

Exemplar 1 6 marks

~Notto scale

3.8cm

. 6.4cm

0% B2+et - 2boos A
3.9%= s3°* 6.4° ~ 9x5.5¥
15.21 =746 — T4. 24 hsY
5038 7 ~Tv2a Gy
o = 0-19947806 ...

¥+ 3631241 -

P (»;%'

50 Sin

'5':" S.§x b 4 ¥ Sin 3651247 = A (M@

eentemsenenn €2 [6]

Examiner commentary

This exemplar is fully correct and scores 6 marks. The candidate shows us which angle they are finding, which was rare. They
use the cosine rule to find this angle and then the area of the triangle using the sine formula (Y2absinC). They maintain a high
level of accuracy throughout the response which should be encouraged; many candidates rounded their figures too soon.
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Exemplar 2 4 marks

Examiner commentary

The candidate uses the cosine rule to correctly find the angle opposite 6.4, which they conveniently labelled, and were
awarded M3.The angle is rounded to 2 significant figures which is considered to be too little accuracy at this stage. They use
the sine formula to find the area of the triangle but they also substitute one incorrect value into it as well as the rounded angle
so this attempt was awarded M1. They write the formula as Y2absinC when the angle they have found is A and not C. They
should have written the formula as Y2bcsinA.

48 © OCR 2019




Exemplar Candidate Work

2 marks

GCSE (9-1) Mathematics

Exemplar 3

Examiner commentary

After a number of false starts, the candidate writes a correct version of the cosine rule and substitutes the correct values in so
were awarded M2. They also correctly labelled the triangle. The next stage would be to rearrange the equation to find the angle
which they did not do correctly. The final stage would be to use the sine formula for the area using that angle.

© OCR 2019
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Question 19

Exemplar 1 4 marks

C—
b= @

)

Examiner commentary

This exemplar is fully correct and scores 4 marks. This candidate uses a common technique by finding the first and second
differences and hence finding the first term of 2n. They subtract these terms from the given sequence to find the remaining
values they need to find which is a linear sequence and they then find the other two terms. This proved to be the most
successful method; other candidates created simultaneous equations but many did not progress much beyond that.
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Exemplar 2 3 marks

R ST

ssstyeniangs

Examiner commentary

Despite the lack of explanation it is easy to follow the working. They find the second differences and the first term of 2n? for
which they are awarded B2. They subtract these terms from the original sequence to produce the revised differences and they

are awarded M1 and find the next term 3n. They then write down the sequence formed by 2n? + 3n and give +5 as the final
term when it should have been 5.
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Question 20

Exemplar 1 6 marks
S(x-3) 7 + 2 (=t2) .'__ . - o S 3

Cax+2 (-3 ) (t-3)(== 2) B . ;E_ SO 2%
Sx 1S vt ; R e
(=x-2)( ::E.+"z) ' - | ' o

)

(x-3) (oe+2) x* - -b
Q’\zt Boc-0 = Qe — 2.3¢ =V
¥x= 2ot -2k -3
2x*-210x-3 =0 |

x= (0~ \]—E}L?L"”‘Zx"% - -0:%
2 2

x= 53 Iu-; x= ..TO' 3 6]

Examiner commentary

This exemplar is fully correct and scores 6 marks. This is a typical example of this topic. The fractions are combined by
using common denominators (many candidates reached this stage successfully). The candidate multiplies by this common
denominator and simplifies to reach a quadratic equation (it was at this stage that errors were usually made). Here, the
candidate spreads out their work so that it is easy to read and follow. The accuracy in the question suggests that use of the
formula is appropriate whereas many tried to factorise. The correct answers are then reached.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 2 3 marks

X i OFX S ..., [6]

Examiner commentary

In three steps the candidate successfully combines the two fractions so was awarded M1 for the correct method for the
numerator and B1 for the correct denominator. They multiply by the denominator correctly but when expanding the two
brackets they make an arithmetic error. They then make an error in rearranging the equation. They make two errors in forming
their quadratic equation so were awarded M1. The remaining step is to use the formula to find the two solutions of the

quadratic equation.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 3 2 marks

X= ricinennnnins OFX 2 .. [6]

Examiner commentary

This candidate correctly combines the fractions with a common denominator and was awarded M1 for the correct method for
the numerator and B1 for the correct denominator. They are unable to proceed any further. Many candidates were unable to
answer this question.
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