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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 2 (c)

(¢) Write the following numbers in order of size, smallest first.

04 0.5 0.06 0.444 0.46

smallest

Exemplar 1 1T mark

(c} Write the following numbers in order of size, smallest first.
?m@/ / 0065 gamd /&460

smallest

Examiner commentary

An exemplar of a common error. The candidate has added zeros to the given numbers BUT only one zero to each number rather
than bringing each to three decimal places. This omission meant that all the numbers could easily be ranked but not 0.444. It was
fairly common to see 0.444 regarded as the largest number.
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Question 3 (b)
) v12.25°

Give your answer correct to 1 decimal place.

Exemplar 1 0 marks

(b) « 12.25°

Give your answer correct to 1 decimal place.

Examiner commentary

This exemplar typifies errors that were commonly made. The candidate has found 12.25% but not the square root of this. They have
also ignored the instruction to give the answer correct to one decimal place. No marks scored.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Question 5

5 Tea Biscuits can be bought in packets of 20 or packets of 24.
All biscuits are identical in size and quality.

20 Tea Biscuits 24 Tea Biscuits
for for
£1.50 £1.80

Nada says
The packet of 24 biscuits is better value.

Is Nada correct?
Show how you decide.

INEAE TS isusinssinamnsarsimaass b S O RS B v swms s wms 469 W59 KA S AR5 50 N AR B RO AT ARVH RO VAR RTR S
..................................................................................................................................................... 3]
Exemplar 1 3 marks
Is Nada correct? . -
Show how you decide. 1-5G~1L0=0+0 73
’1 -{0 -;-'?__‘-? G075
Nada is ... W50 becausebmihb"‘e“ﬁ)”m\-uﬁf‘ﬂ“
Ldhee | Somae.. . &Moot 1F. AOM e M2 UG o A 13]

el s Hhe Wvoikue of One..

Examiner commentary

This represents a clear solution that scores all 3 marks. No units were required with the answer, although the use of units is always to
be encouraged. The working is clear and the conclusion correct.
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GCSE (9-1) Mathematics Exemplar Candidate Work

Exemplar 2 2 marks

Is Nada correct?

Show how you decide. ’LL_\_ = {. &O
720 = €1.50

= 1R -3 = ‘%'5

Nada is (jC3 because......... C heﬂmcu‘\tjﬁ‘dk-u‘uc} )

cqsusthes&ﬂfbu«tgetmc;re 3]
PDISCUWIEL WO ONE ¢ tnerv .

Examiner commentary

The candidate has correct working but did not draw the correct conclusion. A clear “incorrect’, or the equivalent, was needed to
score the final mark. Units were not required for the method marks which is probably as well as few incidences of “biscuits per £”or
the equivalent, were seen.

Exemplar 3 2 marks

Is Nada correct?
Show how you decide.

20 = Ll-Bo
724 ;Jél-gd

t o9 - Ser

Nadais ..ok | because&ma‘e{tm@mubfscu*w
Lo 200 20 WS, toor ’t‘f‘\k&jmrmq‘f\f:\j 13]

Examiner commentary

This is a typical exemplar of a solution that scored 1 mark. The candidate clearly did not understand the concept of “value’, in terms
of a unit cost, and so answered in a very simplistic way. This is the beginning of a possible alternative method, where 30p and 4
biscuits are used to find the unit cost which is then tested for each packet. As such, it scored 1 mark.
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Question 7 (a) (i) and (ii)

7 (a) Frances has three cards: Ace (A), King (K) and Queen (Q).
She shuffles these cards and deals them one at a time.

(i) List all the different orders in which she can deal the cards.
One possible order is already shown in the table.
You may not need to use all the rows.

First Second Third
card card card

A K Q

(2]

(ii) Find the probability that, in the three cards Frances deals, the King (K) is dealt
immediately after the Queen (Q).

Exemplar 1 2 marks

(a) (i)

First Second Third
card card

K

&
A

@
Q1| k
A

Skl SE

[2]

(a) (ii)

6

Examiner commentary

The candidate began with a good systematic listing in part (a)(i) that earned both marks. However, there was no indication on the
table that there had been an attempt to identify cases of QK in any of the combination so no marks were scored for part (a)(i).
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GCSE (9-1) Mathematics Exemplar Candidate Work
Exemplar 2 2 marks

(a) (i)

First Second Third
card card

> OX QK| >
Okx|p>p|x|s
AP F =0

[2]

(a) (ii)

(i) [

Examiner commentary

This candidate also began with a correct listing in part (a)(i) to score 2 marks. However, they exhibit a different error. The candidate
clearly understood that QK occurred twice but then counted each entry as an outcome so no marks were scored for part (a)(i).

9 © OCR 2018



GCSE (9-1) Mathematics Exemplar Candidate Work
[ ]
Question 7 (b)

(b) A counter has 3 on one side and 5 on the other.
Lena flips the counter.
She then picks one of these three cards at random.

p

= X 2 + 4

\

Lena puts the card next to the counter and works out the answer.

For example <5 ) X 2 gives the answer 10.

Find the probability that Lena gets an answer less than 8.
You must show your working.

Exemplar 1 4 marks

S KL=h0o

. [4]

Examiner commentary

The candidate gave a completely correct listing, including repeating the example given in the text of the question. They identified
the correct probability as a fraction, % ,and so earned 4 marks. The mark scheme allowed that the final mark was given where the

correct answer was first seen and that attempts to change form or cancel were ignored. Thus the incorrect change of form to 60%
on the answer line (which would have been regarded as choice) was ignored.
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Exemplar 2 3 marks

Examiner commentary

The candidate gave the correct outcomes but did not to give the correct probability. There was no working to show how 75% had

been achieved. If % had been seen first, 4 marks would have been credited.

Exemplar 3 0 marks

10 NN ) reree 141

Examiner commentary

This candidate has the correct answer but from completely wrong working. In such cases, no marks can be credited. This candidate
clearly misunderstood the question and worked out some combinations from the numbers on the cards only. As there were 7
combinations (including the one given in the question), the final SC could not be credited.

11 © OCR 2018
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Question 8 (a)

8 Two groups of students go on a water sport holiday.
Each student chooses one activity.

Students in Group A choose from Diving, Swimming, Paddleboarding and Kayaking.
Their choices are to be shown in a pie chart.

(a) Complete this table for Group A.

ity | Mamberot | Anale of

Diving 5 60°

Swimming 120°

Paddleboarding

Kayaking 9 108° (4]

Exemplar 1 4 marks

oty | Namberot | Angleof

lovg | 5 | e | . 600

| swimming [0 1200 ’5

pacdeboaraing | (5~ |} -

Kayaking =~ ? | ;\{08‘_’. [4]

™ %60 g

Examiner commentary

A completely correct solution was given. There is even some supporting evidence to show how the values were calculated. This was
not often evident in the work of candidates.

Exemplar 2 3 marks
g Number of Angle of
Acthiity students 'sector
Diving 60°
Swimming 120°
: -
Paddleboarding 1L w S
Kayaking .9 108°
—— M (41

Examiner commentary

The candidate has given two correct entries and gained 3 marks. Once again, there is no supporting evidence and so we cannot
know why the incorrect “8" was given.

12 © OCR 2018
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Exemplar 3

oty | Numberot | Argle ot
Diving 5 60°
| Swimming l 3) 120°
Paddleboarding 74.8 e C
Kayaking 9

108°

Examiner commentary

The candidate only found one value correctly to score 2 marks. There is evidence that the correct method was used to find the
missing 72° but there was no evidence to support the incorrect values.

Exemplar 4

Exemplar Candidate Work

2 marks

158 -~ 3o
=~

yodk Up
- XO

[4]

2 marks

Students in Group A choose from Diving, SW Paddieboarding and Kayaking:.

Their choices are to be shown in a pie chart.

(a) Complete this table for Group A.

Angle of

Kayaking

RENY Nslil.'?dﬁ:t‘sﬂ ‘ sector
: Diving r 5. | - 660
Swimming : . 120° ‘
Paddleboarding M I qa0°
8 108°

Examiner commentary

This candidate also gained 2 marks for one correct entry. There was no supporting evidence and so it is unclear why an angle of 140°

was given.

[4]

©0OCR2018
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Question 8 (b)

(b) Complete the pie chart for Group A.

Diving

[2]

Exemplar 1 1 mark

[2]

Examiner commentary

Following a completely correct table in part (a), the angle here has been incorrectly drawn for Kayaking and is outside the 2 degrees
tolerance.

14 ©OCR 2018




Exemplar Candidate Work

0 marks

GCSE (9-1) Mathematics

Exemplar 2

{b) Complete the pie chart for Group A.

[2]

Examiner commentary

Following one error in part (a), these angles appear to have been drawn without the use of a protractor, although there are dots
around the outside to indicate some form of counting. Even without the correct answer for Paddleboarding, candidates should have

been able to draw a correct pie chart using the given angles.

©0OCR2018
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Question 9

9 The length, a, of a pencil is 15.3¢cm, correct to 1 decimal place.

Complete the error interval for the length of the pencil.

Exemplar 1 0 marks

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

Examiner commentary

This question was poorly answered indicating that candidates had little understanding of the topic. This candidate clearly did not
understand the concept of "half a unit error”. There were no clear patterns to the many incorrect responses seen.
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GCSE (9-1) Mathematics

Question 10 (b)

10 4 people take 3 hours to paint a fence.
Assume that all people paint at the same rate.

(b) How long would it take 5 people to paint the same fence?
Give your answer in hours and minutes.

(D) soasmessm o] 1] - REp—— minutes [4]
Exemplar 1 4 marks
1 = V) Yhous
io = \. i)‘ oS
5 _ % Q\ G \r\faw'f)
L. % Wouws = A0 3\.\ :\L\:(\,
/; 0@ 1 hous 2 s
(b} ....0>.. hours ...4X.7X.. minutes [4]
Examiner commentary
This is a rare example of a completely correct method.
Exemplar 2 2 marks
Roxs=cocos . . .
| i E o i
Coo 10z B
Wel=3_
eEslu
(b) 2 hours {-D minutes [4]

17
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Examiner commentary

This candidate employed a correct method to reach 2.4 hours and score 2 marks. However, they did not show any working to
change the time, demonstrating the inability shown by many candidates to change between hours and hours and minutes.

Exemplar 3 1 mark

L pwophe T35 hoay Loy < LEO nima

_"-‘L“)O” _:-’("f() ' | (]
2 o o Fal ey
4o 5 . + wy ene 2>
5 (a_QGJ Y

= %5 Miewes = G b §S

L A

(®) % hours LS minutes [4]

Examiner commentary

The candidate did not use a correct method to solve the problem and appeared to consider that five people would take longer
than four people to complete the task. This was quite common amongst candidates. One method mark was gained for correctly
changing their number of minutes to hours and minutes.

Exemplar 4 0 marks

\Pe(g()n = Hl\fj

'?JP = th’f

3? < 6“\(&
g2 3hed

S~

(b) hours ............... minutes [4]

Examiner commentary

Despite a correct answer to part (a) (by no means a common occurrence) the candidate did not appreciate the nature of proportion.
Consequently, some form of sequence has been used that includes 1 person and 12 hours and 4 people and 3 hours, rather than
doubling the number of people and halving the time taken and so on.
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Exemplar Candidate Work

0 marks

GCSE (9-1) Mathematics

Exemplar 5
Z per person.
5%4:0;6
A

2h—03bh = 225mns

X
2 hours 25 minutes [4]

®) ..

Examiner commentary

This candidate thinks that it takes 1 person 0.75 of an hour to do something. They do understand that the time should be decreased
by the inclusion of another worker. However, the oft seen“2.25 hours is equivalent to 2 hours 25 minutes”appears and so no marks

are credited for changing a time in hours to a time in hours and minutes.

©0OCR2018
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Question 11 (a)

11 Arecipe for flapjacks uses only oats, butter and syrup, in the ratio 3:2: 1.

(a) Pirin makes 1.5kg of flapjacks.
He uses 600¢ of butter.

Has Pirin followed this recipe?
Show how you decide.

Exemplar 1 4 marks

1 Arecipe for flapjacks uses only oats, butter and syrup, in the-ratio 3:2:1

(a) Pirin makes 1.5kg of flapjacks. ,
He uses 600 of butter. licy 210004

U\ Has Pirin ffallowed this recipe?

1«5 i
Show how you decide, A tooo= 1500

o
i
o

3‘?1-%.[': L e
1960246~ 256

4

OO ) W L P O B L AL - S (o (> T

nd Bt Pirina mtsﬂboﬁ}ﬁ.q ..... lasibhs 1o a0 Cam L SAA0LOS... ..
h«q!rhq.hnau&esmma ...... oh.leebier ek mw
& ]

N L1 |

Examiner commentary

The candidate presents a correct solution. The quantity is correctly converted from kg to g and this is then used in the solution
(1500 =+ 6) to find the value of one “part”in the ratio. A correct comparison is made between the 600 g used and the 5009 that
should have been used and the conclusion drawn is also correct.
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Exemplar 2 2 marks

11 Arecipe for flapjacks uses only oats,. buiter and syrup, in the ratio 3:; 2 - 1.

(a) Pirin makes 1.5kg of flapjacks.

He uses 6009 of butter. - b

-

Has Pirin followed this recipe?
Show how you decide.

%g 9% 4
o, b,5S
|

oy bo2y D

ol e oot thew le MeS e boog loukter
le)\'ﬂem“?:%yﬁco%cmg&w&@‘z)

Examiner commentary

The candidate has not changed 1800 to kg in order to make a comparison with 1.5kg so B1 is not earned. M1 has been implied by
3009 of syrup. The final M1 is earned for 1800. For the response to be valid, the candidate would need to compare like with like, in

this case, 1.8 kg with 1.5kg.

Candidates must realise that “Show..” means all necessary evidence must be shown.

21
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Exemplar 3 0 marks

11 Arecipe for flapjacks uses only oats, butter and syrup, in the rat|og 2 1

(a) Pirin makes 1.5kg of flapjacks.

He uses 600g of butter. I S O% GOO CFOD

Has Pirin followed this recipe?
Show how you decide.
qoo+ =22
225%3 =61

6776052 1S

P Dﬂ ﬂwf?o{ H\Q, £8CEL. .. Jﬁ mx LLL, Me. 60 Lo
. (14N Jr-f'y'— %U?/l'gi ﬁ’bﬁj@cL;f aeu ﬂ Jmés ﬁ

LA MR FUL M ubLS mrnL;:: ﬂ Zg(g
ﬂ(szo Lzl [d& % &’j ésf/«@f‘f

r&Jw L S 25

wer [4]

Examiner commentary

No marks are scored. 1500 does appear but it is not associated with grams. The method is incorrect and so is the conclusion.
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Question 11 (b)

(b) Using this recipe, 200 g of syrup are needed to make 10 flapjacks.
Find the mass of oats needed to make 15 of these flapjacks.

Exemplar 1 3 marks

Q.83
32\

b00a - Lioog © 16O groms = 10 People
o 9790

o 0 120 = \person
XI9 Q400 boo 1300 = \S people

OaktsS needed =940 Srums

(b)

Examiner commentary
Not all evidence is shown but this is not a “Show that.. question, where all evidence would need to appear to support the finding of

a given result.

However, the multiplier is clearly shown in the form“+ 10, x 15"and the masses for each ingredient appears in the first list, under
O:B:S. With a correct answer, full marks are scored.

Exemplar 2 1T mark
” Q00 - jO= 20
P ()
IS X 20 = BDOﬂ
©
(by ?’03 g3
Examiner commentary

The candidate gains M1 for using a multiplier, in stages (= 10, X 15 is equivalent to X 1.5).

23 © OCR 2018
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Question 12 (b)

(b) Find the values of h and k.

) 3)-3-(9

O LT
K= e eeeeeeseeseseseseseese s see s e [2]
Exemplar 1 1T mark
(b) Find the values of h and k.
n) (2) (3)_(0
+ - -
BEEE L.
) AL .
30 4-9-0
0
2 2 (B) A= oot M e
5 Xl = 20 K= eeereeeeeeassene e mesennnes i21
oOx\zS
204-1) =32
2‘1(2:_11
Examiner commentary

This exemplar has been included to demonstrate that candidates commonly used numerical strategies, rather than algebra, to solve
this question. Few candidates wrote two equations from the vectors. There is some working by the question but nothing that seems
to lead directly to the answer. As such, the one correct value of h =1 can stand.
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Question 12 (c) (i)

(¢) Triangle ABC is drawn on a coordinate grid.

=

(i) Use the diagram to complete this vector sum.

o]

0
8

AI§+BC+CA: +

25 © OCR 2018
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Exemplar 1 0 marks

(c) Triangle ABC is drawn on a coordinate grid..

y
. A -

i 2 3 4 5 6 7 8 9 10

-] CRC=EY e (w8

(i} Use the diagram to complete this vector sum.

NN

Examiner commentary

[2

This single exemplar is included to demonstrate how poorly candidates understood vectors. This question was often not attempted
but, where it was, the component forms of the vectors were often incorrect. This candidate has not consistently understood that the
top component of the vector is the horizontal move and also has misused the + and — to indicate the direction of movement. No
marks are scored, even though the vector sum is correct for their values. This is because the diagram clearly indicates that the sum of

the three vectors is (g].

26
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Question 13 (a) (i)

13 In this question, assume all dimensions are in centimetres.
a+b
Jess and Pete have many rectangular tiles. Not to scale
Each tile has length a + b and width 2b. 2h

(a) Jess joins three tiles together to make a larger rectangle, as shown.

Not to scale

(i) Write an expression for the perimeter of her rectangle.
Give your answer in its simplest form.

Exemplar 1 0 marks

13 In this question, assume all dimensions are in centimetres.

a+b
Jess and Pete have many rectanguiar tiles. Not to scale
Each tile has length a + b and width 25b. b '
(a) Jess'joins three tiles together to make a larger rectanglé, as shown.
aylb o ~¥Y a¥b
: - T ' : : Not to scale

(i) Write an expression for the perimeter of her rectangle.
‘Give your answer in its simplest forim. '

% 2, 2L X8b

Examiner commentary

This is reasonably typical of many responses. Correct lengths are marked on the diagram but the candidate does not know how to
proceed. The working suggests that the candidate thinks the perimeter is the sum of the horizontal lengths multiplied by the sum of
the vertical lengths.

27 ©OCR 2018
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Exemplar 2 0 marks

13 In this question, assume all dimensions are in centimetres.
a+b

Jess and Pete have many rectangular tiles. Not to scale
Each file has length a + b and width 2b. ob

(a) Jess joins three tiles together to make a larger rectangle, as shown.
& Aty q th

Not to scale

2% 24 7% ‘%

Aty oty a4

(I} Write an expression for the perimeter of her rectangle.
Give your answer in its simplest form.

(ax(i) - [2]

Examiner commentary

This is reasonably typical of many responses. Correct lengths are marked on the diagram but the candidate does not know how to
proceed. The answer reveals complete misunderstanding of algebraic processes and notation.

Exemplar 3 0 marks
13 In this-question, assume .all dimensions are in:centimetres.
a+b
‘Jess and Pete have many rectangular tiles. Not to scale
Each tile has length a + b and width 25. A'e) .
. _ N 2b
- . - OXn-
(a) Jess joins three tiles together to make-a larger rectangle, as shown.
AXs = ek Yy R
: ; k Not to scale
20 20 20 2o
(i) Write an expression for the perimeter of her rectangle.’ e
Give your ansggain its simplest forin. . ‘
Sg “ 1Lads ¥ &5 y
204%b = 60D \) o)y - o
20X 3b - 609
. o ¥ —8%
YorLe Yo A2 @p 200 X&S

Examiner commentary

The candidate has little appreciation of algebraic processes. 3a + 3b = 6ab (or 9ab or...) was often seen in scripts. These errors in
combining terms were then repeated in the solution. The underlying strategy appeared flawed as it seemed to require the summing
of all the lengths in the diagram.
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Question 13 (a) (ii)

(ii) An expression for the area of her rectangle is 6ab + 6b2.

Exemplar Candidate Work

Factorise this expression fully.

Exemplar 1 1 mark

(i) An expression for the area of her rectangle is 6ab + 6b2.

Factorise this expression fully.

b (@e + ¢1)

(ii) E’fﬁa*éb)[z]

Examiner commentary

The candidate has extracted one factor successfully and so scores 1 mark. Candidates need to appreciate that factorising requires
the extraction of all common factors.

As a“standard method”this question was better answered than other parts that involved a problem solving element. However, a
significant number of candidates who could factorise often did so partially to achieve 1 mark rather than 2.

Exemplar 2 0 marks

(i) An expression for the area of her rectangle is 6ab + 6b2.

Factorise this expression fully.

Loyst I3

Examiner commentary

The candidate does not understand the meaning of “factorise”. This is just one of a series of incorrect attempts to answer the
question.

29 © OCR 2018
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Question 13 (b)

(b) Pete joins some tiles together to make a different rectangle.
The area of his rectangle is 8ab + 8b?.

Draw a possible arrangement of tiles for Pete's rectangle.
Write down expressions for the length and for the width of the rectangle.

Exemplar 1

{b) Pete joins some tiles together to make a different rectangle.
The area of his rectangle is 8ab + 8b%

Draw a possible arrangement of tiles for Pete's rectangle.
Write down expressions for the length and for the width of the rectang!e.

o &P

Uy L=

Examiner commentary

Exemplar Candidate Work

5 marks

The candidate demonstrates no algebraic strategy to answer the question and the solution appears after limited working. However
the expressions for length and width are correct and the arrangement of tiles matches these expressions. All 5 marks are credited.

30
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Exemplar 2 3 marks

(b) Pete joins some tiles together to make a different rectangle.
The area of his rectangle is 8ab + 8b2

Draw a possible arrangement of files for Pete’s rectangle.
Write down expressions for the length and for the width of the rectangle.

——

length = ZQL

width = 2L 5]

Examiner commentary

The candidate has no strategy to answer the question that involves algebra, such as identifying factors that are multiples of 26, but
has created a possible arrangement of tiles to earn B3.

Exemplar 3 2 marks

(b) Pete joins some tiles together to make a different rectangle.
The area of his rectangle is 8ab + 852,

Draw a possible arrangement of tiles for Pete’s rectangle.
Write down expressions for the length and for the width of the rectangle.

~ O odb oo Gib
w L] ; o

e e

arly Gy oaw 0D

wl |1 w

length = ‘&:Q)D. ..............................................
width= . OB (5]

Examiner commentary

The candidate has no algebraic strategy to answer the question but has labelled their drawing correctly and created a correct
expression for width (4b) to earn B2.
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Exemplar 4 1T mark

(k) Pete joins some tiles together to make a different réctangle.
The area of his rectangle is 8ab + 8b2.

‘Draw a possible arrangement of tiles for Pete’s rectangle. 3 \0
Write down expressions for the length and for the width-of the rectangle. Ca

_fm ﬁm“” 2 2D T

Q\'b oD akh ok length = &CL&;

Examiner commentary

The candidate has no strategy to answer the question but has labelled the perimeter of the tiles to earn B1.
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Question 14 (b)

(b) Write an expression for the nth term.

Exemplar 1 2 marks

(b) Write an expression for the nth term. g/

Examiner commentary

The candidate has repeated the sequence in the working space and has clearly experimented with different rules before settling on
the correct nth term. The preliminary work does not contribute to the answer but obviously helped the candidate succeed.

Exemplar 2 1T mark

(b) Write an expression for the nth term,

4
(81

0 =R 2]

Examiner commentary

The score of 1 mark was not commonly credited. However, this candidate has been able to achieve 1 mark for 4n but the inclusion
of — 2 prevented the second mark being scored.

Exemplar 3 0 marks

(b} Write an expression for the nth term,

Examiner Commentary
This is an unusual take on a reasonably common error. The candidate has realised that the terms increase by 4 but has been unable
to translate this into an algebraic form. Other variants are + 4 and n + 4. In each of these cases 0 marks are scored.

©0OCR2018
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[ ]
Question 14 (d)

(d) Find the term in the sequence that is nearest to 511.

Exemplar 1 3 marks
4 X 20 =30

L 100 = QOO (12) =402
Gk 110= Lo (r42) =042
4 x 120 = us0 (+2) 548

Gy 27 = 908 (+2) =910

Examiner commentary

The evidence is completely correct using the nth term and trial and improvement.

Exemplar 2 0 marks

|3 X3 =34
BUXD= 1oL |
\bzxgr#%bJriL:Sqqm-tL=4Q4+4:4Q‘8+4:
| O2+4=50b+44 ﬂD
AN _NuIMOEr X bg 3 (8
(N the 5@qu<2r\e@.

@ ... 5 :\O .................................. 3]
Examiner commenta ry

The answer is correct but it clearly comes from an incorrect method. The nth term given in part (b) was incorrectly given as
nth term = 2 + 4. Multiplication by 3 and adding 4 has nothing to do with appropriate method. General marking guidance does not
allow marks to be credited when achieved by the wrong method.
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Question 15

15 In July the price of a holiday is £500.
In August the price increases by 25%.
In September the price drops to £500 again.

Work out the percentage decrease from the August price to the September price.

eeeeeeeneneenns % [4]

Exemplar 1 4 marks

A oo+ 126625
Q% =200 - o5 |
0% = \OOLC L I0%=CRA
=95 . %=

s S R L PSS

Examiner commentary

The candidate uses non-calculator methods but there are no errors and the answer is correct to earn full marks.

Exemplar 2 2 marks

SOOX -8 T G e

£95 - 1257 SO

Examiner commentary

This response is typical of many. A standard procedure has been applied to reach [£]625 and gain M2. However, the candidate is
then unsure how to carry on.
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Exemplar 3 2 marks

15 In July the price of a holiday is £500.
In August the price increases by 25%.
In September the price drops to £500 again.

Work out the percentage decrease from the August price to the September price.

= 2L Ly
’ T@ﬁ(f ﬁp: £128
| 500 +125 = 25wz

IR Y coenesegeenens % [4]

Examiner commentary

The candidate applies their standard procedure to raise an amount by 25%. They then do not know how to continue.

Exemplar 4 1T mark

257 of Seo = i2EHD
\‘D-‘/: s 5o = 50
‘Z.Orfo{: Soo 100

57 4f Soe 25
pecyesk 2 375

SePleest ™=

C&’ % [4]

L L T e P e T T T T T T PO LLLTETT s

Examiner commentary

It is surprising to see the number of candidates employing non-calculator methods on a calculator paper. These inefficient methods
represent a time penalty to the candidate when a calculator could be used.

This candidate has correctly found 25% of £500 (although they could just have divided by 4). It is not clear how the answer 4 was
reached.
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[ ]
Question 16

16 Here is a right-angled triangle.

Not to scale

5.25¢cm 18.75¢ecm

Xcm

Work out the value of x.

K S e eeeeeeeeetee e aesaeanmseeanemseemneeaennemannas [3]
Exemplar 1 0 marks
16 Here is a right-angled triangle.
Not to scale
5.25¢cm
S xem—
Work out the value of x.
S R s <
— (2 > lm
-
3
X= lz ............................................. {31
Examiner commentary

The exemplar shows a fairly common error. The candidate remembered something of Pythagoras but not the rather crucial need to
square components and take roots. No marks scored.
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Exemplar 2 0 marks

16 Heré is a right-angled triangle.

k\ Not to scale

5.25cm

Work out the value of x.

' X = M .......................... I3]

Examiner commentary

The candidate attempted to solve the problem using trigonometry. This was an inefficient method but it could have yielded
results. Using trigonometry, the candidate would have had to reach an angle to score a method mark, to be comparable with the
Pythagoras method. This candidate attempts trigonometry twice, both inconclusive and both deleted. The examiner then has to

choose between two partial methods and, as neither reached an angle, no mark is credited.

©0OCR2018
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Question 17

17 Ping chooses four numbers.

Exemplar Candidate Work

The mode of these four numbers is 8, the range is 7 and the mean is 11.

Find Ping'’s four numbers.

___________________________________________________ [3]
Exemplar 1 3 marks
17 Ping chooses four numbers. . -
The mode of these four numbers is 8, the range is 7 and the mean is 11.
Find Ping's four numbers.
MWe=§ ,
fange > 7 ) has 10 add Wwp o
Mean = |\ - | Sl

I.l- Q, " q“num‘gué.‘-‘ H Mehn

W: 15— &= Trunge

v 8
B T A

Examiner commentary

The candidate has employed an efficient strategy that recognises that the total must be 44. After realising that 8 must appear more
than once, a fully correct solution is presented.
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Exemplar 2 2 marks

17 Ping chooses four numbers. e

The mode of these four numbers is 8, the range is 7 and the mean is 11.

Find Ping's four numbers.

A _ 76t €4
e — x ooy —g
s ) 1,7, 76tceb= ¥y

-, L?

[ * .9L€4fg,fpn &t L+ Xa Fef
f Uy B ; tg =\ &/
Ff FoEr & o Gy adVr
€5 ; :

b fa *+q < s o~ — 7

A R TR TS

RS s @iﬂ) .

Examiner commentary

The candidate realises that the total must be 44 and that the number 8 must appear more then once. The solution gains B1 for each
of these. They also realise that the range must be 7 and so place 10.5 and 17.5 on each end of the answer line. They do not realise
that 8 is lower than 10 and so their range is 9.5. Only 2 marks earned.

Exemplar 3 1T mark

17 Ping chooses four numbers.
T_._--—‘———___--—-

The mode of these four numbers is 8, the range is 7 and the mean is 11.

—

Find Ping’s four numbers.
QU = (J( =2
&

Examiner commentary

The candidate realises that the total must be 44 and that the number 8 must appear more than once. However, there are only two
definite entries on the answer line and a minimum of three need to be shown for them to be credited B2. B1 is credited for 44
appearing in the solution.
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Question 18

18 A box contains only red, blue and green pens.
The ratio of red pens to blue pensis 5: 9.
The ratio of blue pens to green pensis 1: 4.

Exemplar Candidate Work

Calculate the percentage of pens that are blue.

Exemplar 1 4 marks

18 A box contains anly red, blue and green pens.
The ratio of red pens to blue pensis5: 9.
The ratio of blue pens.to green pensis 1: 4.

Calculate the percentage of pens that are blue. % T_J \3 ) 3

o= S+ %&2Eg,

l%;9479¢ otwalz SO+l a 6+
. £ J0:9¢ = 200

b- (26

200
bij:l?&'%{: SO (fiD a2/

Examiner commentary

This is an unusual solution which effectively achieves a common term of 126. The ratios are rewritten as 70: 126 and 126 : 504
(though not shown). The sum of the red, blue and green terms is 70 4+ 126 + 504 = 700. From there the solution is worked in a
standard way to reach the correct solution of 18%.

It was more usual to see 9 as the common term in the ratios.
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1 mark

GCSE (9-1) Mathematics

Exemplar 2

i T ) ‘EJ -9', 15 » &
18 A box contains only red, blue and.greemn pens %.J‘—'E’—‘i:—l-tr:‘g(‘)
The ratio of red pens to blue pens is 5: 9. -

The'ratio of blue pens to greenpensis 1:4. | 1% 1,

Calculate the percentage of pens that are blue. TS, 13

28 Lic ]
51 a (1ra)=x9

: 5@
212680
.+
— 9

59 &= o

At o Gaz S-3)

Examiner commentary
The candidate realises that a common term is needed and this is achieved (9) and the second ratio rewritten as 9 : 36 to score B1.
They added 5+ 9 + 9 + 36 and so M1 is not earned as the common term is repeated.

Exemplar 3 0 marks

Examiner commentary

This is a typical response as seen from many candidates. There was no meaningful attempt to relate the two ratios. 19 is simply the
sum of the components in the two ratios. Candidates needed to multiply the elements of the second ratio by 9 in order to obtain a

common term and begin the solution.
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Question 19

326.8 x (6.94 — 3.4)
59.4

19 Asha worked out

She got an answer of 19.5, correct to 3 significant figures.

Write each number correct to 1 significant figure to decide if Asha's answer is reasonable.

_____________________________________________________________________________________________________________________________________________________ [3]
Exemplar 1 3 marks
00 ;CQE/?—}J = f2ee
60 -

20 3°°
D3O X (T 0=1200 20076020 (§TETO-

5. 20-195=. 08 . reicamdle R |

Examiner commentary

The candidate read the instructions clearly and rounded each value correct to one significant figure. This left a simple calculation
that had the answer 20.

The conclusion relates to the demand. The repeated working on the answer line is unnecessary as the evidence is all contained in
the working above.

Exemplar 2 1 mark

400k (5 -9
6o = 20

e G TR R N RN R R R AR R SRR PR T AN A R RN R

Examiner commentary

The candidate achieved 1 mark for correctly rounding two of the values to 1 significant figure. A result of 20 was achieved and so, if a
judgement on the suitability of the assessment had been made, another B1 could have been credited.

It is always recommended that candidates check back to see if the question has been correctly answered.
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Exemplar 3 0 marks

L5t

-

55t

B UHF53Tq .
fﬁﬁﬁfﬁﬁ.’ﬁﬁﬁfﬁﬁﬁfﬁﬁﬁﬁﬁﬁﬁﬁﬁjw{%&?ﬁlﬁ?ﬁfﬁﬁIﬁfi.'jﬁjﬁjjﬁjjjjjjIIIII.'ﬁjﬁj.'fﬁiﬁﬁffﬁiﬁ;;;.

Examiner commentary

The candidate did not read the instructions and focussed only on“3 significant figures”. There were no marks available once the
calculation had been worked exactly on the calculator as this question was not assessing calculator skills. The response was typical of

many attempting this question.
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Question 20 (a)

20 (a) Show that a® x (a®)? can be expressed as a''. [2]

Exemplar 1 2 marks

QU x2=L
a5 ¢ abc 615 = @ :

Examiner commentary

The solution gained full marks. a® was seen in the solution and the process of adding indices was also elaborated.

Exemplar 2 1 mark

(‘ﬁ‘ﬁ OL I aim"f:@.“

Examiner commentary

The candidate has written (a°)? = a® and earns B1. For the second mark an intent to add the indices needs to be seen e.g.
a+a=a.

Exemplar 3 0 marks

AL = 6+S= || ~

Examiner commentary

The solution presented contains all the elements of a correct answer except indices. As this is an indices question, it is necessary to
show how the laws of indices relate to this explanation.

If the candidate had included notes, “When multiplying numbers with indices, add the indices”and so on, this would have gained
the marks. However, a better response would have been to express the answer in index form, (@®)? = a**3and a®>*a®*=a**°=a'".
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Question 20 (b)

(b) Write 11% x 25° as a power of 5.

Exemplar 1 3 marks

Examiner commentary

This is a very rare case of a completely correct response.

Exemplar 2 0 marks

....t..— fis]
Jas X 281 < 3051AE4812 x 10

S3:0581%8 x 0%

, 5
b L2:051exi6”

Examiner commentary

Many candidates attempted to solve this problem using their calculators. The reference to “as a power of 5" was clearly not
understood but led to the index“5"being used in the answer.

Part (a) was supposed to suggest index rules but 25° was almost never seen as (5%° and certainly not as 5'®. Likewise, ]% almost

1
3

never appeared as = and certainly not as 5. The application of index rules beyond the simplest cases was rarely understood by

the candidates.

The most common mark for this question was “Not Attempted”.

©0OCR2018
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Question 21

21 The diagram below shows two triangles.

Exemplar Candidate Work

B

@ Not to scale

o8 :

80°

Prove that triangle ABC is congruent to triangle ACD.

..................................................................................................................................................... [4]
Exemplar 1 2 marks
ﬁnsles np
66° Lt be '
Same \
beth
hoth ”
Bot 80 angles
}m:nsle_s.. afe in E’he
Sapne posTHoN -
it T G PR  HBE H e B B0 Leisnsesmnnnsiasin:
...................... Traing . A=, bt £ 50 88T 2 80 e sonne s
.......... Ba.rh..ir,amg_lf;s:....ac@..x.mgmgg.t....m_.sr_e_z_cb___g,me.r.._.bﬂc.ca;.[se____ml________________
’ .
crreieen s QORARS L RO DG ERTAGIS A5 L RSB0
..................................................................................................................................................... [4]

Examiner commentary

This response is typical of candidates who gained a reasonable mark on this question. Both Special Case marks are credited. The first

for correctly marking the two missing angles on the diagram and the second mark for the slightly ambiguous statement that the
angles in each triangle are the same.

It was clear from the response to this question that most candidates did not know how to construct a geometric proof.

47
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Exemplar 2 1T mark

21 Thédiagram below shows two friangles.

Not to scale

Prove that triangle ABC is congruent to friangle ACD.

: owe el .

= pe-TaXy

Examiner commentary

The candidate scores a Special Case mark for correctly marking both missing angles on the diagram. The written answers do not
contribute to the proof.
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Exemplar 3 0 marks

21 The diagram below shows two triangles.

Not to scale

Prove that triangle ABC is congruent to triangle ACD,

T ansyles add wgto V&2

So 4 o = @l

5o - 136 = LY

b + €0 = 24
o - 124 =S4

Yy ro54 =48°

T T T T T T P T PR T

Examiner commentary

This candidate has some elements of a solution but, in a“Prove..” question, these are not sufficient to score marks. Many responses
contained similar elements of manipulating the given angles with the hope that something would fall out.

The candidate works out a missing angle from a triangle but, crucially, does not identify the angle. In geometric questions, it is
essential that candidates can use three letter notation for angles. Had the candidate stated that angle BCA = 44°, then a mark would
have been earned. (The mark scheme allowed a Special Case mark if both of the missing angles had been correctly filled in on the

diagram.)
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Question 22 (a)

22 Earth and Pluto go around the Sun.
Their distance to the Sun varies.

Pluto
Earth

Not to scale

The table shows the closest distance that Earth and Pluto get to the Sun.

Closest distance to
the Sun (km)

Earth 1.47 x 108

Pluto 4.44 x 109

(a) Show that the closest distance of Pluto to the Sun is roughly 30 times the closest distance of
Earth to the Sun. [2]

Exemplar 1 2 marks

g
1.1 2 @ (‘_Cr,ﬁfg\ocl

| qu,ooo,ooo

(-1(-1; 4 00) OO0 , a0

1Q-1, gne, 00

Examiner commentary

The candidate used the values in the table and, through division, showed that the greater distance is roughly 30 (30.2) times greater
than the shorter distance. The answer 30 was not assumed.

Exemplar 2 1T mark
s xmﬂf — LY u@o@é’ggi < 20 =l o0 0009

oz - o
i(ﬁw cupdo® W37
5 - _

Examiner commentary

The candidate scored the Special Case mark for using the value they were asked to show in their response. Candidates should be
aware that they need to perform calculations with the given values to arrive at the value they are asked to show.
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Exemplar 3 0 marks

bletex |01 016006000
L-47% 0% 2 (1x Toooo0 o

44000000 ~ “Toopono =293 groees

Examiner commentary

The candidate, in common with many others, changed the standard form numbers to ordinary numbers. This was an unnecessary
stage and gained no reward. The clue in the question, “30 times’, was missed and a difference was found. No marks were scored.
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