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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(b)

This table shows the populations of the four countries of the UK in 2012.
All values are given correct to 3 significant figures.

Country Population

England 5.35 x 107

Wales 3.07 x 108
Scotland 531 x 10°
Northern Ireland 1.82 x 108

Work out the total population of Wales, Scotland and Northern Ireland.
Give your answer in standard form.

Mark(s): 1

Work out the total population of Wales, Scotland and Northein Ireland. o
Give your answer in. standard form. g 3 g
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Examiner commentary

The answer is not in standard form but does start with the
figures 102 and so scores B1.

Although there were no method marks available it is worth
noting that the candidate has attempted the question twice
and shows the two most common methods. On the left, each
population has been rewritten in ordinary form before adding.
On the right, they have summed the 3.07 and 5.31 in their head
and then added 1.82. It is not clear which method led to their
final answer but, even without it, either the 10,200,000 or the
10.20 would have scored the B1.

Candidates should generally be discouraged from leaving a
choice of methods that lead to different answers.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Question 1(c)

This table shows the populations of the four countries of the UK in 2012.
All values are given correct to 3 significant figures.

Country Population

England 5.35 x 107

Wales 3.07 x 108
Scotland 531 x 10°
Northern Ireland 1.82 x 108

The total population of the UK is predicted to reach 73.3 million in 2037.

Calculate the predicted percentage increase in the UK population from 2012 to 2037.
Give your answer correct to 2 significant figures.

Exemplar 1 — Mark(s): 2

2, 30@ 0O
©, @@o
53 = fg Soo. 000

. m37300 000 02552
-- I 37

e e —
A St W = M. = R e a8 -

Examiner commentary

The candidate has used the 2012 population of England rather
than that of the UK. This was a very common error. The response
scores M1 for a valid percentage increase expression using their
starting population. The evaluation to 1.37 was not required.

The second mark is an M1dep for interpreting the answer to the
division correctly as a percentage increase correct to 2 significant
figures.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 2 — Mark(s): 3

33,500,000

, . & . I‘DIZGOIQQ
18 P u a Ukw 2012 5€3, 700,000 Q:S,,'foe»,o:;

201875 73,300, C0o

65 70, 000+

73,3, 006 - 63,760, 620 < 980.Gue0
> 637,600

4600000 = (7, a0 = ($,67064 ., ..

Examiner commentary

15.07, not from wrong working, scores B3. The working on the
right shows the sum of the populations of Wales, Scotland
and Northern Ireland (10,200,000 from part (b)) being added
to that of England. In the third and fourth lines on the left

and the adjacent working on the right, the candidate finds
the population increase and then correctly turns this into a
percentage increase.

The final mark is not gained because the answer is not correct to
2 significant figures.
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GCSE (9-1) Mathematics

Question 2(b)

Exemplar Candidate Work

The scale drawing represents a park.

Scale: 1cm represents 25m

A

A new play area must be

. no more than 150m from B
. closer to AD than to CD.

Construct and shade the region where the play area can be positioned.
Show all your construction lines.

7 © OCR 2017



GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 1 - Mark(s): 4

Examiner commentary

The candidate has drawn the correct arc, centre B with radius

6 cm, scoring 2 marks. There is a correct ruled bisector but there
are no construction arcs, so B1. Having achieved at least one
mark for each, the candidate can also score the mark for the
correct region shaded.

Even if 0 marks had been scored for the construction, this
candidate would have been awarded SC1 for the use of the scale
as indicated beneath the diagram.

8 © OCR 2017



GCSE (9-1) Mathematics Exemplar Candidate Work

Question 3(a)(ii)

The owner of a tourist attraction records the amount of rainfall, in millimetres, and the number
of visitors each day.
The results for 10 days are shown in the scatter diagram.

A
400

3350

300

250
MNumber of

visitors 200

150

100

20

0

o 5 4 5 6 3
Rainfall (mm)

(i) The owner claims that he would expect around 320 visitors on a day with 2mm of rainfall.

Does the scatter diagram support his staterment?
Explain how you made your decision.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 1 - Mark(s): 2
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(1) The owner claims that he would expect around 320 visitors on a day with 2mm of rainfall.

Does the scatter diagram support his statement?
Explain how you made your decision.

ﬁﬁ*ﬁﬂxc}/ﬁf////ty///x/fﬁ@/
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Examiner commentary

For 2 marks, candidates needed to give a correct supporting
value and justification.

The exemplar is typical of the most frequently seen response
that was worthy of 2 marks.

If using this approach, for 2 marks, candidates needed to suggest
an acceptable number of visitors and reference a line or curve

of best fit. There was no requirement to draw the line or curve,
but candidates should be encouraged to draw them if that is
what they are using. Adding vertical and horizontal lines to show
readings are also advisable.

An acceptable value, such as 235, without the justification would
have scored B1. Similarly, the line on its own would have scored
B1.

10 © OCR 2017




GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 2 — Mark(s): 2
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(i) The owner claims that he would expect around 320 visitors on a day with 2 mm of rainfall.

Does the scatter diagram support his statement?
Explain how you made your decision.
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Examiner commentary

For 2 marks, candidates needed to give a correct supporting
value and justification.

The approach shown on this exemplar was sometimes seen
from the higher achieving candidates.”1.5 mm yields less than
300" [visitors] is the supporting value and “negative correlation”
is the justification. “Negative correlation” on its own would have
scored B1.

The line of best fit is irrelevant in the marking of this candidate’s
response since their written explanation merits the 2 marks.

In the absence of any written response, if the line is within the
overlay provided to examiners it would have scored B1.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Question 4

In a school, % of the students study a language.

Of those students who study a language, % study Spanish.

Find the ratio of students who study Spanish to students who do not study Spanish.

Exemplar 1 - Mark(s): 3

In a schoal, 2 of the students study-a language.

3
Of those students who study a language, % study Spanish.

Find the ratio of students who study Spanish to students who do not study Spanish.

PN 2
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Examiner commentary

As here, using a tree diagram showed logic and often led to
success.

However, most candidates did not use a table or diagram

although many did obtain % .If this came from the product of
2

2 2 2
3 and 5 then 2 marks were scored; however, if it arose from 37T

then 0 marks were scored as this was not a valid method.

12 © OCR 2017




GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 2 - Mark(s): 3

In a school, % of the students study a language.

Of those students who study a language, % study Spanish.

Find the ratio of students who study Spanish to students who do not-study Spanish,

T Momgn %4 60/‘:[0 do (aﬁgu&o\,e

Bl 66 246

2% dont 130 1233
. ¢6 dont 24 do & |

Examiner commentary

Another successful method was to decide on a starting number
of students. Although the example here is not particularly well
laid out, it can be seen that the candidate starts with 90 leading
to 60 studying a language - this on its own would score B1. They
then deduce 24 out of the 60 study Spanish for another mark. 24
out of the starting 90 is the equivalent of the 15 in the previous
example — both methods leading to 2 marks at this stage. Finally,
the candidate writes the ratio 24 : 66 which they simplify to
4:11.

This was quite a popular method but unfortunately many
candidates did not start with a common multiple of 3 and 5. This

then led to decimals and inaccuracies.

13 © OCR 2017




Exemplar Candidate Work

GCSE (9-1) Mathematics

Question 5(a)(i)

Mark(s): 2

p \
Examiner commentary
Occasionally the negative sign was missing and this scored 1
mark. The most common error was to have the gradient inverted
and this scored 0.
©OCR 2017




GCSE (9-1) Mathematics Exemplar Candidate Work

Question 5(a)(ii)

(ii) Find the equation of line AB.

Mark(s): 2

\
vy |
5 =Ly HO . ) o \\- - L\'k TE) e [2]

9.

Examiner commentary

An M1 was available for substitution of one of the points into
= their (@)(i) x + ¢, with 2 marks for a fully correct equation.
Omitting “y ="in the answer would only have scored 1T mark.

Although some candidates were not able to produce a correct
equation by this formal algebraic approach, the diagram
facilitated a ratio or similar triangle method for finding the
intercept. Seeing “+ 5"in the answer was thus quite common
and scored M1.

15 © OCR 2017




GCSE (9-1) Mathematics Exemplar Candidate Work

Question 5(b)

Point P has coordinates (0, -2).

Write down the equation of the line parallel to line AB that passes through P.

Mark(s): 2

(b) Point P has coordinates (0, -2).

Write ;idwn the equation of the line parallel to line AB that passes through P.

\ | ] '

(b)

SR DI R

Examiner commentary

Generally, candidates who scored well across the paper were
able to just write down the equation and to see working, as here,
was unusual. The candidate’s gradient from (a)(ii) was followed
through for the y = mx part of the equation but the” +c"was
required to be - 2"to score 2 marks.

16 © OCR 2017




GCSE (9-1) Mathematics

Question 6(a)(i)

Exemplar Candidate Work

Mark(s): 2

(i) Complete the table.

First spin

Second spin

Examiner commentary

Apart from the occasional slip, candidates responses to this
question were rarely incorrect.

17
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GCSE (9-1) Mathematics Exemplar Candidate Work

Question 6(a)(ii)

This is a fair 5-sided spinner.

G
/N

Ciara spins the spinner twice and records the product of the two scores.

(ii) Find the probability that the product is a multiple of 3.

Mark(s): 2

(i) Find the probability that the product is a multiple of 3.

a
25

Examiner commentary

Nearly all candidates had a denominator of 25.

Most also had a numerator of 9, although occasionally the 3 x 3
entry may have been counted twice to give a numerator of 10.

Answers expressed in words, such as“9 out of 25" or ratios were
not accepted.

© OCR 2017




GCSE (9-1) Mathematics Exemplar Candidate Work

Question 6(b)

Ciara makes a different fair 5-sided spinner.
She spins the spinner twice and records the product of the two scores.

Ciara says

The probability that the product is negative is 0.48.

Write numbers on the spinner below so that Ciara’s statement is correct.

Exemplar 1 - Mark(s): 3

Ciara makes a different fair 5-sided spinner.
She spins the spinner twice and records the product of the two scores.

Ciara says
The probability that the product is negative is 0.48.

Write numbers on the spinner below so that Ciara's statement is correct.

1t 7 atgative
04f=737 qum

f"‘l-‘l]? T
L3yl
2 = 1 1‘ {'6 A
Erke) T A
313H s 2
"

?_4[‘\?1{_}1\" Iy %fﬂ-’r‘ﬁ*’ri‘if‘l
q-

Examiner commentary

Any set of five non-zero numbers comprising of two positive and 14 candidate’s response above is a particularly full solution,
three negative values or three positive and two negative values ] ] 12 , _
produced a correct response. showing the deduction that 048 is >5c and thus 12 negative
) _ _ - answers”are needed. That on its own scored 1 mark. The
Most candidates just completed the spinner with five values,
without showing any working, and usually scored 3 marks, or 1

mark if they included a zero. answers in table form.

candidate then showed their working and checked their

19 © OCR 2017




GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 2 - Mark(s): 1

Examiner commentary

This candidate’s spinner is incorrect. Had they recognised the
need to include even one negative value then they would have
scored the second M1 mark. However, they did make progress

through converting 048 to % and thus scored 1 mark.

© OCR 2017
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Question 7(b)

Draw the graph of y = x?—2x for-1 < x<4.

y
A

9
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 1 — Mark(s): 1

Examiner commentary

The candidate has plotted at least four correct points and so
scores 1 mark. An incorrect point has been plotted at (0, 1). The
points have been joined by straight line segments, so even if this
point had been plotted at (0, 0), the response would still only
score the 1 mark.

22 © OCR 2017




GCSE (9-1) Mathematics

Exemplar 2 — Mark(s): 1

Exemplar Candidate Work

Examiner commentary

The candidate has plotted at least four correct points. The
missing point is at (0, 0) and so the curve is inaccurate here. Thus,
just T mark for the points. If the curve had passed through
(0, 0), the response would have been of sufficient quality to score

2 marks. The multiple lines at about x = 1.25 would have been
condoned.

The line y = 2 is part of the candidate’s response to part (c).

23 © OCR 2017




GCSE (9-1) Mathematics Exemplar Candidate Work

Question 7(c)

Use your graph to solve X2 —2x=2.

Mark(s): 1

{c) Use your graph to solve x> —2x = 2.

Examiner commentary

This candidate only found one solution on their graph and so It is good practice for candidates to show how they are using
scored 1 mark. their graph to solve an equation.

24 © OCR 2017




GCSE (9-1) Mathematics

Question 8

The object below is made from a square-based pyramid joined to a cuboid.

— o

4dcm

The base of the cuboid and the base of the pyramid are both squares of side 4cm.

The height of the cuboid is 8cm and the total height of the object is 13cm.
The total mass of the object is 158g.

The cuboid is made from wood with density 0.67 g/cm3.
The pyramid is made from granite.

Calculate the density of the granite.

[The volume of a pyramid is % x area of base x perpendicular height.]

25

Exemplar Candidate Work

© OCR 2017




GCSE (9-1) Mathematics

Exemplar 1 - Mark(s): 5

The object below is made from a square-based pyramid joined to a-cuboid.

Y k

13cm

8cm

i

4cm

The base of the cuboid and the base of the pyramid are both squares of side 4cm.

The height of‘the cuboid-is 8 cm and the total height of the object is 13cm.
The total mass of the object is 158g.

The cuboid is made from wood with density 0.67 g/cm3,
The pyramid is made from granite.

Calculate the density of the granite.

[The volume of a pyramid.is -:17 x area of base x perpendicular height']

ol < i Cboid =Gxu=87 )8
Okl = &. 7€ 28 % 0.875 85.75

-PW: 72,26

158 - 85 .76 =12.2¢

_;%..u meﬁ,%- nguwjﬂr ngg“’
kv g xS 226

226 +X% .6 - 2.709

2.709;-000&%‘ 7 gronils h

26

Exemplar Candidate Work

cererennens @lGMS [5]
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GCSE (9-1) Mathematics

Examiner commentary

The candidate has a correct answer supported by valid working
and scores full marks.

Although not perfect in its layout and presentation, lacking
words like “mass”and “volume”and units at each stage, it is fairly
typical of the better responses. The use of words in multi-step
problems should be encouraged as it is good practice and

can help the examiner follow the candidate’s line of reasoning
rather than being presented with various, and often jumbled,
calculations.

Here, top right, the volume of the cuboid is attempted (1 mark),
which is then multiplied by 0.67 to find the mass (1 mark).

On the left, the mass of the pyramid is then found as 72.24.
Underneath, the volume of the pyramid is attempted (1 mark).
Their mass of the pyramid is then divided by their volume

(1 mark) to produce the correct answer (1 mark).

Some candidates rounded prematurely, leading to an answer
out of tolerance, and so scored 4 marks out of 5.

27

Exemplar Candidate Work
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 2 — Mark(s): 3

Examiner commentary

Here, the use of words helps the examiner follow the candidate’s
line of reasoning. Working down the left-hand side, they find the
volume of the cuboid, and then its mass (although incorrectly
labelled "density of cuboid’, the working still scores 2 marks). On
the right, they make an invalid attempt to find the "volume of
pyramid” (0 marks). They are then clearly calculating their mass of
the pyramid divided by their volume of the pyramid (1 mark).

28 © OCR 2017




GCSE (9-1) Mathematics

Exemplar 3 — Mark(s): 2

Exemplar Candidate Work

Examiner commentary

There is much irrelevant or incorrect work here. However, the
candidate has provided some helpful words that draw attention
to the fact that they have found the volume of the cuboid

(1 mark) and the volume of the prism (1 mark).

29 © OCR 2017
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Question 9(a)

Triangle A is drawn on the grid.

Enlarge triangle A with scale factor % and centre of enlargement (-1, 5).

30 © OCR 2017




GCSE (9-1) Mathematics

Mark(s): 2

Examiner commentary

This was the most common wrong location for the image, with
the top right vertex being placed at the centre of enlargement.
An enlargement with the correct scale factor but in the wrong
location scored 2 marks.

Ray lines were often used. In the absence of their triangle this
response would have scored 0, but if the third ray line had been
shown then 1 mark would have been awarded.

It is a good idea to show ray lines but they need to be drawn
carefully, since inaccurate lines sometimes led to incorrect
triangles.

Exemplar Candidate Work

© OCR 2017
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Question 9(b)(ii)

Prism P and prism Q are similar.

The ratio of the surface area of prism P to the surface area of prism Q is 1:3.

(ii) The volume of prism Q is 86cm?3.

Calculate the volume of prism P.

Exemplar 1 — Mark(s): 3

QA 5 Sutface @is 3x biggey

k=3
K= E’ (b)(ii) tésscme' [3]

k>= 303

36 = 1655070772

E V
208

[6.55

Examiner commentary

Few candidates were able to make any progress with this
question.

This is a rare example of a concise, well presented solution.

© OCR 2017
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GCSE (9-1) Mathematics

Exemplar 2 — Mark(s): 2

Examiner commentary

Whilst most candidates scored 0 and had little idea of scale
factors, a few made progress by making an assumption that the
“prism”was a cube. Although not necessarily true, it enabled
them to demonstrate knowledge of length/area/volume scale
factors. Here, based on the volume of the cube being 86 cm?,
they find its dimension and then the area of one face. They then
apply the area scale factor and square root to find the dimension
of the smaller cube. Finally, they cube this dimension to get the
volume of the smaller cube.

Overall, this is equivalent to the more efficient 3 mark example.
If this candidate had maintained full accuracy in their working
they would have obtained the correct answer and also scored 3
marks.

33

Exemplar Candidate Work

© OCR 2017




GCSE (9-1) Mathematics Exemplar Candidate Work

Question 10(a)

Ana records the amount of money spent by 140 customers in her shop on one day.

S - —
T T R
e | w
meesm | w
e | W
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Exemplar 1 - Mark(s): 4

Examiner commentary

This is a nicely presented full mark response.

Candidates should be encouraged to write down their
frequency densities in case they make errors in drawing the
histogram.

Candidates who scored 3 out of 4 usually omitted to label the
vertical axis.

35 © OCR 2017
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Exemplar 2 - Mark(s): 1

Examiner commentary

Lower achieving candidates usually merely plotted frequencies.
If they produced bars of correct widths, then 1 mark was scored.
There was no credit for such candidates labelling their vertical
axis as “frequency density” when no such calculation had been

attempted.

36 © OCR 2017
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Question 10(b)

Ana wants to offer a discount to the customers who spend the most money in her shop.

Voucher
Save 10% when you
spend more than £...

She wants to give the discount to approximately 25% of her customers.

Suggest a suitable amount of money for Ana to use on her voucher.
Justify your decision.

Exemplar 1 - Mark(s): 4

J—i'atgsl ]H-H‘:IS ,_wil{;l:@m.ﬂ _ ‘
+ 5-2621p 3.6frej oo, ~ 27
-J:f 35 Customers

5<% 20 < Top 10 caslorger in

£’7fover.f“weJﬂ’f?JM[cw}owr ....................... -

Examiner commentary

The candidate scores 1 mark for working out 25% of 140 and divided by the frequency density (3.6). The candidate is working
1 mark for identifying that the amount of money required lies from the upper end of the interval and correctly subtracts

in the interval 15 < a < 20. An answer between £17 and £18 the answer to the division from 20. The question is phrased as
is better and merits the third mark. The final mark is for the "approximately 25%"and so an exact answer is not appropriate
justification of this identified value, and here there is good and the candidate even realises this in rounding their answer to
evidence where the frequency of the 15 < a < 20 interval (10) is £17.
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GCSE (9-1) Mathematics

Exemplar 2 — Mark(s): 2

{40

Con Offor t Fo 80 7. % cunslomers WA Mﬂﬂy .
Jpend L£I8 ov maove bus iv fRe can Chiswrmge
Ho rde §7 of for cwstbono fo Ut Sperclangrts

Mu‘j WM:;WL

Examiner commentary

Most candidates scored the 1 mark for working out 25% of 140.
Although not strictly in the interval 15 < a < 20, the common
answer of £15 was accepted for the second mark.

38
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Question 11

Exemplar Candidate Work

Sunil makes 7.5 litres of soup, correct to the nearest 0.5 litre.

He serves the soup in 300 ml portions, correct to the nearest 10 ml.
24 people order this soup.

Does Sunil definitely have enough soup to serve the 24 people?
Show how you decide.

Exemplar 1 - Mark(s): 4

Sunil. makes 7.5 litres.of soup, correct to the nearest 0.5 litre.
He serves the soup in 300 ml portions, correct to the nearest 10ml.
24 people order this soup.

Does Sunil definitely have enough soup to serve the 24 people?
Show how you decide.

F oU\n(}\ I‘nefjf ‘DOH[ ngm& 209&‘ Jef‘tf{’ﬂk
[omr eww\ lgqrjr esc; g\/ Mﬂl{ 7251 Mi{e

111000 %%i/ 2512135014

Hﬂo(@ﬂffw{&t@ lh}h’,"fLﬂl’fi’ﬂ(}u&(;[\]{ofefﬂéuzq— [4]

Examiner commentary

This is a nice concise response, showing the correct bounds,
calculation, comparison and conclusion. It shows evidence

for each of the four marks. The candidate chose to do the
calculation “minimum amount made + maximum portion size”
to work out the number of portions and compared this against
24 people. 1 mark each for the correct limits (305 and 7250),

1 mark for an appropriate calculation and the final mark for the
correct comparison and conclusion.
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Exemplar 2 — Mark(s): 4

11 Sunil makes 7.5 litres of soup, correct to the nearest 0.5 litre.
He serves the soup in 300 mi portions, correct to the nearest 10mi.
24 people order this soup.

Does Sunil definitely have enough soup to serve the 24 people?
Show how you decide.

s -

7250
2975m|

205 %2 =7F320m = F37(
+16< +232
—_—

N&hbdaﬁ%fd@%ﬂﬂ%jkwm:@hswio*425{432 [4]

Examiner commentary

It was common to see both the upper and lower bounds of
each value. This candidate has presented the information very
clearly, whereas many scripts consisted of a jumble of figures
and calculations.

Here, the candidate has extracted the appropriate bounds to
use and has chosen to work out the maximum amount of soup
needed for 24 people. This is then compared with the minimum
amount made.
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GCSE (9-1) Mathematics

Exemplar 3 — Mark(s): 2

Exemplar Candidate Work

Sunil makes 7.5 litres of soup, correct.to the nearest 0.5 litre.
He serves the soup in 300 mi portions, correct to the nearest 10ml.
24 people order this soup.

Does Sunil definitely have enough soup to serve the 24 people?
Show how you decide.

"_?,_‘5[' uBx F. S50

e .45l o
LB = 3. &5
- , @308
sgomt tii?fgmt _ Puso
=245 m “ "205
“
Ul F.55
0.2495%
pol .:3-550 ?
295 i
- [41

Examiner commentary
The award of 2 marks was very common.

This candidate scores 1 mark for one correct relevant bound

(305) and 1 mark for the appropriate calculation “amount made
+ portion size”.

The candidate has a conclusion “yes"but no comparison. In any
case, the values used in the calculation are not both correct and

so the final mark for the comparison and conclusion would not
have been awarded.
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GCSE (9-1) Mathematics

Question 12

y is inversely proportional to the square of x.

Complete the table.

Exemplar 1 — Mark(s): 4

y is inversely proportional to the square of x.

Exemplar Candidate Work

[4]

Complete the table..
X 10 6 )
y 0 8] 4
i
—- X5 gzl 400,
D(‘!J'L BT
<

Examiner commentary

This is a very detailed and clear approach. The answers are
correct, so 4 marks.

Had only one answer been correct then they would have scored
3 marks.

&
XZ
or for 900, whilst the 4x? = 900 statement, for example, would
score M2.

The left-hand side on its own would score M1, either for y =

42
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 2 — Mark(s): 1

y is inversely proportional to the square of x.

Complete the table.

[4]

Examiner commentary

The candidate scores 1 mark for y :% .There was no follow

through from an incorrect value of k.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 3 — Mark(s): 0

y is inversely proportional to the square of x.

Complete the table.
10 6 |15
y s 5 4
" [4]
. K V= =
Y & L N, . ¥
X 6 k-
N y = qo & = &
9= = T X
’; 9= (5 ¢ =19
- p
0\ - —[g x X
=40
K = ¢ A
X =129

Examiner commentary

This candidate clearly understands the method they should be
using but unfortunately they have not answered the question.
This was not treated as a misread and there was no follow
through since they have simplified the question.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Question 13
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 1 - Mark(s): 4

A-and B are points on the circumference of a circle, centre O.
CA and. CB are tangents to the circle.

A

Not to scale

B

Prove that triangle OAC is congruent to triangle OBC.

qf\hm\g\\\»m\&w%bs\\mw

'\Qti\su\km'z_, 0 e (VIR
o ha RELY W an

oG R \-\%c\-}; A ’((\M\%\SQI)M
fonru B0 ealeh H3L ende - sos - o
EANC SRy

Examiner commentary

The response has three correctly referenced and justified
statements that support the RHS conclusion, so full marks. The
pairs of sides/angles needed to be referenced using letters,

as here — markings on the diagram were not accepted for the

award of 3 or 4 marks.

© OCR 2017
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 2 - Mark(s): 1

A and'B are points on the, circumference of a circle, centre O.
CA and CB are tangents.to the circle.

A

Not to scale

B

‘Prove that triangle OAC is congruent.to triangle OBC.

Examiner commentary

The candidate has two correctly referenced facts that could be
used in support of congruence. The justification of the right
angle is missing, and the justification for AC and BC being equal
is incorrect, but the facts themselves are true. Two pairs of equal
sides/angles identified with insufficient or no reasons scored
B1.The sides or angles needed to be referenced, using letters as
here, or indicated on the diagram. It is not made clear how OC
being a“line of symmetry”is relevant and so does not receive
any credit.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Question 14(b)

Here is a function.

Exemplar 1 - Mark(s): 2

Y

. N\,
Function B: X =5
|

(b): Find the inverse function of function B.

('g ~9)x5 =X

[2]

Examiner commentary

Correct inverse function, presented algebraically.

There was a lot of confusion regarding the use of x and y, and
so both y=(x—4) x 5and x = (y - 4) X 5, and their algebraic
equivalents, were accepted.

Expressions with notation errors, such as missing brackets or
omitting the “="symbol, scored 1 mark.

© OCR 2017
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GCSE (9-1) Mathematics

Exemplar 2 — Mark(s): 2

Exemplar Candidate Work

Function B: X —)}} y

{b) Find the inverse function of fuhction B.’

30

105 22'?:1 % _9 E '

Q.8

R 642 2x5210

Examiner commentary

Correct inverse function, presented as a number machine. As in
the algebraic presentation, x and y were allowed to be switched
and diagrams that went from right-to-left were also accepted.

Diagrams showing the correct functions in the correct order but
with x and y omitted scored 1 mark.

49
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GCSE (9-1) Mathematics Exemplar Candidate Work

Question 14(c)

Here is a composite function.

Find an expression for m in terms of p.
Give your answer in its simplest form.

Exemplar 1 - Mark(s): 4

Ty 6 -
) 5 ¢
LNTS) G hierY . Ywnrk = VO
N) T - \Q\P -6
m%“C)\_{)-S'

1\*{\\-(@ \-L\ o ‘L\p‘(\'\
5 -

Linth -
— _.'L\E) © m-.:‘b\?'?)m

Examiner commentary

This candidate has started from the input side. 2(m + 3) scores
M1 and 2(m5+ 3) +4 scores another M1, Equating to the

output 2p + 4 scores a third M1, and this is then correctly

rearranged for the final mark.

Many basic algebraic errors were seen, such as 2m + 3 rather
than 2(m + 3).
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 2 — Mark(s): 3

R gy re=p 3P

‘Z_P X5 =Z10p@
lop+2=5p
5p +3= ’3f+3

(© M= e DPED e 1]

Examiner commentary

This candidate has started from the output side. They correctly
perform the inverse of + 4 (for M1), the inverse of + 5 (for M1),
the inverse of x 2 (for M1) but make an error with the inverse of
+ 3, s0 3 marks.

Many candidates were unable to use the correct inverse at each
stage or had them in the wrong order.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Question 15(a)

Sketch the graph of y = sin x for 0° < x < 360°.

Mark(s): 1

Examiner commentary

Many candidates demonstrated some knowledge of the shape
of the graph.

For full marks, the graph needed to have its maximum and
minimum within the overlay provided to examiners. There were
a few instance of ruled graphs, such as here, and these were
awarded 1 mark. Sine curves starting at (0, 0) but of the wrong
period were also awarded 1 mark. Curves starting at (0, 1) did
not score.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Question 15(b)

Solve the equation 5 sin x = -3.
Give all of the solutions in the range 0° < x < 360°.

Exemplar 1 - Mark(s): 3

S siaxs -3
L.oSinXx = -2

ooooooooooooooooooo

2 =36, %7 o 2143030 32313

replels  QURY 350
L R60 +m siu(‘(*%) - 8% 313,13 ( s€)

m 232.1% ~ (30 « 143.13

Examiner commentary

The candidate has used formal methods leading to one correct
angle which scores B3. If the angle had been incorrect, their
working would have scored M2 for -36.87. Failing that, there

would have been M1 for sin x = - =

© OCR 2017
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 2 — Mark(s): 3

SNUNGCEX B

55n(210)="-F = too big-

Ssin(180)= 0 = toosmatl

Sg'm(m): -1-3-.. 100 SRl

Ssin(26)=2 438 OE. 916 e N1

(b) x=

S_S(ﬂ('ll:l) = -2.009-..to0 0ig-
SSiNn (e §) = -2 oo Smalh

Examiner commentary

Formal methods for solving the trigonometric equation were not
required. Here the candidate has used a trial and improvement
approach leading to one correct angle for 3 marks. Their answers
are lower and upper bounds of one of the angles. It was very
rare for a candidate using trial and improvement to obtain both
correct angles.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Question 16(b)

Mark(s): 2

(b) Write as a single fraction in its simplest form.
3 . 4
T /x ~2

XZE -2

Bx 6+ G -4
)CQ'—-\XJ‘-ZK“Z

cereeeeenne [31

Examiner commentary

Despite the error in the final answer, there is 1 mark for the
numerator working. This would have been awarded even if
the brackets had not been expanded. Similarly, 1 mark for the
denominator.

The numerator should be simplified, which is where the error
occurs. It was an unnecessary risk to expand the denominator as
it would have already been in its simplest form.

The candidate also took a chance in performing their expansions
without writing down the initial expressions; had they made a
mistake in an expansion they would have lost the mark.
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GCSE (9-1) Mathematics

Question 17

Exemplar Candidate Work

Exemplar 1 - Mark(s): 3

Examiner commentary

Not many candidates made progress with this question. Any
candidate who switched to decimals almost certainly scored
zero.

This example shows one of a number of possible methods, and
scored full marks.

The mark scheme needed to cater for all methods. A correct and
productive first step was required for the award of the first M1, a
correct second productive step was required for the second M1,
and then convincing working, rather than a big jump, to finish
off for the final mark. There was no follow through allowed.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 2 — Mark(s): 3

Examiner commentary

This example shows another possible method. There is a correct
and productive first step for the award of the first M1, a correct
second productive step for the second M1, and then convincing
working to finish off.

Exemplar 3 - Mark(s): 3

Examiner commentary

This example shows another possible method. There is a correct The working at the top is merely a re-write in different notation
and productive first step for the award of the first M1 (the left- and was deemed to be insufficient for a “productive first step”;
hand tick), a correct second productive step for the second M1, they needed to do something with the 81 or, as in this example,
and then convincing working to finish off. with the 3.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Question 18(a)

Alvin has a crate in the shape of a cuboid.
The crate is open at the top.
The internal dimensions of the crate are 46cm long by 46 cm wide by 55cm high.

Alvin has a stick of length 95¢cm.
Alvin places the stick in the crate so that the shortest possible length extends out above the top of
the crate.

(a) Calculate the length of the stick that extends out of the crate.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 1 - Mark(s): 4

18 Alvin has a crate in the shape of a cuboid.
The crate is open at the top.
The internal dimensions of the crate are 46 cm long by 46 cm wide by 55cm high.

B5cm

Q/46cm

Alvin has a stick of length 85cm.
Alvin places the stick in the crate so that the shortest possible length extends out above the top of
the crate.

{a) Calculate the length of the stick that extends out of the crate.

RTTSER

SN LIS R

(@) C\‘()\ cm [4]

Examiner commentary

The candidate has performed 3D Pythagoras in two steps to

get a correct answer and score 4 marks. They have used their
calculator appropriately to maintain accuracy, whereas some
candidates using a similar method rounded their interim answer
and thus were inaccurate at the end.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 2 — Mark(s): 2

18 Alvin has a crate in the shape of a cuboid.
The crate is open at the top. '
The internal dimensions of the crate are 46 cm long by 46 cm wide by 55c¢m high.

55¢cm

46cm

46cm

Alvin has a stick of length-85¢cm.

Alvin places the stick in the crate.so that the shortest possible length extends out above the top of
the crate.

(a) Cailculate the length of the stick that extends out of the crate.

@b ssZalb =\ qul

_ -123-3

(a) '2’3(5 cm [4]

Examiner commentary

Candidates who merely performed 2D Pythagoras could score
a maximum of 2 marks. They were also very unlikely to score in
part (b) because they were working with a wrong triangle and
hence finding an incorrect angle, as shown here in both the
diagram and their sketched triangle.
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GCSE (9-1) Mathematics

Question 18(b)

Calculate the angle the stick makes with the base of the crate.

Exemplar Candidate Work

Exemplar 1 - Mark(s): 3

{b) Calculate the angle the stick makes with the base of the crate.
BN
o © .
0\6\6
-9
hWelL
=0%9

rorc (6 85) 7 4O\

1) N

55¢cm

Examiner commentary

Candidates who answered (a) correctly were usually correct in

(b).

This candidate has used tan™ and calculated a correct answer for
full marks. The use of sin™ and cos™, along with a hypotenuse of
85.1... from their part (a) working, were also common in other
candidates'responses.

If the trigonometry here had been incorrect, this candidate
would have scored M1 for indicating the correct angle on the
diagram.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 2 - Mark(s): 1

(b) Calculate the angle the stick makes with the base of the crate.

IS 88 1%
SSem y

(b) .;.....;......-.......‘.'..;..,.......‘...'.......'.....,-..... o'[3]

Examiner commentary

There is no trigonometry but the candidate’s sketch shows the
correct dimensions, triangle and angle, thus scoring M1.

62 © OCR 2017




Wed like to know your view on the resources we produce. By
clicking on the'Like’ or ‘Dislike’ button you can help us to ensure
that our resources work for you. When the email template pops
up please add additional comments if you wish and then just click
‘Send’ Thank you.

Whether you already offer OCR quialifications, are new to OCR, or
are considering switching from your current provider/awarding
organisation, you can request more information by completing the
Expression of Interest form which can be found here:
www.ocrorg.uk/expression-of-interest

OCR Resources: the small print

OCR'’s resources are provided to support the delivery of OCR
qualifications, but in no way constitute an endorsed teaching
method that is required by OCR. Whilst every effort is made

to ensure the accuracy of the content, OCR cannot be held
responsible for any errors or omissions within these resources.
We update our resources on a regular basis, so please check the
OCR website to ensure you have the most up to date version.

This resource may be freely copied and distributed, as long as
the OCR logo and this small print remain intact and OCR is
acknowledged as the originator of this work.

OCR acknowledges the use of the following content:
Square down and Square up: alexwhite/Shutterstock.com

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

resources.feedback@ocr.org.uk

Looking for a resource?

There is now a quick and easy search tool to help find free resources
for your qualification:

www.ocrorg.uk/i-want-to/find-resources/

www.ocr.org.uk/gcsereform
OCR Customer Contact Centre

General qualifications

Telephone 01223 553998

Facsimile 01223 552627

Email general.qualifications@ocr.org.uk

OCR is part of Cambridge 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 2017 Oxford Cambridge and RSA Examinations is a Company
Limited by Guarantee. Registered in England. Registered office 1 Hills
Road, Cambridge CB1 2EU. Registered company number 3484466.
OCR is an exempt charity.


mailto:resources.feedback%40ocr.org.uk?subject=I%20liked%20GCSE%20%289-1%29%20Mathematics%20Exemplar%20Candidate%20Work%20J560/06%20Summer%202017%20examination
mailto:resources.feedback%40ocr/org.uk?subject=I%20disliked%20GCSE%20%289-1%29%20Mathematics%20Exemplar%20Candidate%20Work%20J560/06%20Summer%202017%20examination
http://www.ocr.org.uk/expression-of-interest
mailto:resources.feedback%40ocr.org.uk?subject=
mailto:general.qualifications%40ocr.org.uk?subject=
http://www.ocr.org.uk/gcsereform
http://www.ocr.org.uk/i-want-to/find-resources/

	Contents
	introduction 3
	Question 1(b) 4
	Question 1(c) 5
	Question 2(b) 7
	Question 3(a)(ii) 9
	Question 4 12
	Question 5(a)(i) 14
	Question 5(a)(ii) 15
	Question 5(b) 16
	Question 6(a)(i) 17
	Question 6(a)(ii) 19
	Question 6(b) 20
	Question 7(b) 22
	Question 7(c) 25
	Question 8 27
	Question 9(a) 32
	Question 9(b)(ii) 34
	Question 10(a) 36
	Question 10(b) 39
	Question 11 41
	Question 12 44
	Question 13 47
	Question 14(b) 50
	Question 14(c) 52
	Question 15(a) 54
	Question 15(b) 55
	Question 16(b) 57
	Question 17 58
	Question 18(a) 60
	Question 18(b) 63


