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About this booklet

This document has been produced to support mathematics teachers delivering the new GCSE (9-1)
Mathematics specification.

This document looks at a selection of questions from the November 2022 GCSE (9 - 1) Mathematics
Foundation tier examination. It shows real student responses to selected questions and how the examining
team follow the mark schemes to demonstrate how the students would be awarded marks on these questions.

Our examining team have selected student responses to Higher tier questions and common
questions that are in both the Higher tier and Foundation tier from the November 2022 examination.

Following each question, you will find the mark scheme for that question, examiner comment, data
on how the question performed and then a range of student responses with accompanying examiner
comments on how the mark scheme has been applied, the marks awarded, and the common errors
for this sort of question.




How to use this booklet

Navigate to the Contents
\

Skip to main contents

to Main Contents

Ski

B () —

Question 1

Navigate to a question

- (e |[EE
( 21l performance | ( £ mesponsen |{ P responses |( B mesponsec |
-Quesﬂon 1 - Introduction |

requires students to be able to select a suitable model and there were 2 marks targeting that skill
here (one in part (b) and one in part (d)). The correct use of the notation is important here.

PR A
y.

I@ | Question 1 - Question

(a) State one disadvantage of using quota sampling compared with simple random sampling.
m
In a university 8% of students are members of the university dance club.

A 4

sample of 36 is taken from the university.

The

variable X rep the ber of these students who are bers of the dance club.

(b) Using a suitable model for X, find

Navigate to a specific part of this question

:

(1) P(XY=4)
@ Pz NEIGEEEE
3
Only 40% of the university dance club members can dance the tango. 1 - Mark Scheme \ I
(©) S;ﬁ ‘:I:«.h ::nb;:ilily that a student is a member of the university dance club and can R — Mnrlu\ A0
G m ntage: ¢.g. Not random; cannot use (reliably) for inferences Bl 1.1b
A random sample of 50 students is taken from the university. | )
correct use of] X ~B(36, 0.08) MIl 3
(d) Find the probability that fewer than 3 of these students are members of the "("_ =4)=0. l673?f7-~- awrt 0.167 Al L1b
university dance club and can dance the tango. [P(.\ 2T)=1-P(X <6) =] 0.022233... awrt 0.0222 | Al 1.1
@ ) Q1
(Total for Question 1 is 7 marks) e club and dance tango) = 0.4x0.08 = 0,032 or % o - Lib \-
) @
those who can dance the Tango. Sight or use of]
T~B(50, Ml 33 @
3 Advanced GCE in Mathematics - October 2021 Exemplar - IMAD-31 Paper 31 Statistics - © Pearson Education Ltd X “0.032")
Leve! Adva d GCE Mathematics Ctob» 20N E pla MAD P 3 SUstics arson Educat Ld 2022 ‘ (3) P(TS: 2) "| 07850"15‘ awrt 078‘ Al llb
)
(7 marks)
T Notes .[I.I].“.
(a) | BI for a suitable disadvantage: =
Allow (B1) Do NOT allow (B0, |;-.-~’
Not random_or less random (o.¢.) Not representative A
Cannot use (reliably) for inferences Less accurate —
(More likely to be) biased Any comment based on time or cost B
Any mention of skew c
Any mention of non-response
(b) | M1 for sight of B(36, 0.08) Allow in words: binomial with 2 = 36 and p = 0.08
may be implied by one correct answer to 2sf’ or sight of P(X < 6) = 0.97776...1.¢.
awrt 0.98
Allow for 36C4 x0.08* x0.92" as this is "correct use”
(i) | 1" Al forawrt 0.167 NB An answer of just awrt 0.167 scores M1(=>)1* Al
(i) | 2™ A1 for awrt 0.0222
(c) | B1 for 0.032 o.c. (Can allow for sight of 0.4x0.08)
(d) | M1 for sight of B(50, “0.032") ft their answer to (¢) provided it is a probability = 0.08
may be implied by correct answer
or sight of [P(T << 3)] = 0.924348. ..i.c. awrt 0.924 or P(T" < 2)aspartof | - (T <
2) calc.
Al for awrt 0.785
MR Allow MR of 50 (e.g. 30) provided clearly attempting P(7" < 2) and score MIAO
Level 3 Advanced GCE in Mathematics 2021 Exemplar - SMAD-31 Paper 31 Statistics - © Pearson Edi
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General Examiner Feedback

There were many very good scripts from candidates taking this paper. Less able candidates
generally found the opportunity to demonstrate positive achievement in the first half of the paper
and it appeared that most candidates seemed to have been entered appropriately for the higher tier.
Candidates’ work was generally clearly and logically presented. Where fully correct answers were
not seen, examiners could often award some credit for correct methods and processes shown in
working.

All questions were accessible to some candidates. Questions 1, 2, 3, 5, 6, 9 and 14(b) were
answered well by most candidates whereas questions 17, 18, 20, 21, 23 - 26 attracted fully correct
solutions from only a small proportion of candidates. Questions 4, 7(a), 10, 12 and 18 appeared to
challenge a significant number of candidates at the ability levels they were aimed at and candidates
are well advised to get more practice with these types of question. To balance this, it was
encouraging see more candidates than expected get at least some marks for their answers to
questions 9, 14(b), 19, 22 and 25.
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Question 4

11 Performance ] [ &4 Response A ] [ E4 Response B ] [ &4 Response C }

@ Question 4 - Question

4 Karina has 4 tanks on her tractor.
Each tank is a cylinder with diameter 80 cm and height 160 cm.
4+ 80cm—»
AT
e
160cm

_

The 4 tanks are to be filled completely with a mixture of fertiliser and water.

The fertiliser has to be mixed with water in the ratio 1 : 100 by volume.
Karina has 32 litres of fertiliser.

1 litre = 1000 cm?

Has Karina enough fertiliser for the 4 tanks?
You must show how you get your answer.
(Total for Question 4 is 4 marks)
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Question 4 - Mark Scheme

shown

eg a comparable figure in the range 31.8
to 31.9 (litres)

or in the range 31800 to 31900 with
32000 (cm?)

or in the range 3216 to 3217 with 3232
(litres)

or in the range 3216000 to 3217000 with
3232000 (cm?)

or in the range 7958 to 7963 with 8000
(cm®)

Question Answer Mark Mark scheme Additional guidance
4 Yes P1 (for a process to find the volume of 1 tank [Values can be truncated or
(supported) eg 1 x 402 x 160 (= 804247.7... or rounded

804.2...or 256000m)

P1 [for complete process to find the volume of|For this mark, [volume of
4 tanks, tank] must come from a
[volume of tank] x 4 calculation involving =, 72, A
eg T x 407 x 160 x 4 (= 3216990.8... or
3216.9... or 10240007)
or for process to find volume of fertiliser
available per tank
eg 32 x 1000 + 4 (= 8000)

P1 {for a process to find the volume of [For this mark, [volume of
fertiliser needed for 1 tank tank] must come from a
eg [volume of tank] + 101 (= 7962.8...) or |calculation involving =&, 72, &
4 tanks (= 31851.3...) or be stated as their volume.
OR Q4
for a process to find volume of mixture
that 32 litres of fertiliser will make
eg 32000 x 101 (= 3232000) or 32 x 101
(=3232)

Cl1 {for Yes supported by correct figures There are other possible pairs

of values which can be used
in the comparison

A > [ g.@ ®

- Question 4 - Examiner Comments

A good discriminator, most candidates were able to score at least 2 marks for showing how to get
the total volume of 4 tanks. Only the lowest attaining candidates failed to use a correct formula for
the volume of a tank. A few candidates used the diameter instead of the radius to work out the
volume, in effect working out the value of zd*h or sometimes ndh instead of nr*h. Some candidates
who left their volumes as a multiple of z, for example 2560007, then lost the m in the next step of
their working. Correct attempts to use the ratio 1 : 100 were usually restricted to answers from
higher attaining candidates and many candidates used 100 where they should have used 101 in their
calculations. There was a wide range of possible approaches to answering the question and
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responses seen were very varied. The most common successful approach was to compare the

volume of the 4 tanks with the amount of mixture that could be made with the available fertilizer.

ol

Question 4 - Performance

Mean
score

Max Mean
score %

Edexcel averages: mean scored by candidates achieving grade:

ALL

9

8

7

6

5

4

3

U

1.10

4 28

1.10

3.58

2.99

2.65

1.81

1.14

0.36

0.12

0.05

35

2.5

1.5

Edexcel Mean Score

0.5

3.58

2.99
2.65
1.81
I 1.14
8 7 6 5

Grade

0.36

4

0.12
-

3

0.05

U

O
=

N o > [ g.@ S
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Question 4 - Response A

N

4 Karina has 4 tanks on her tractor.
Each tank is a cylinder with diameter B0cm and height 160 cm.

B0 cm—e

160cm

The 4 tanks are 1o be filled completely with a mixmre of fertiliser and water.

The fertiliser has to be mixed with water in the ratio 1: 100 by volume.
Karina has 32 litres of fertiliser.

1 litre = 1000 cm?

Has Karina enough fertiliser for the 4 tanks?”
You must show how you get your answer.

I"l..-"raan.nn.z, ot tanl = vt xh
= A LE2Y x 1be

=B DHIL Jebd cundBEOa0m cnd.
:‘:"M-EO'{‘OG&}@M‘I LE‘&'; 1;\.-:]}

O
=

Rﬁ-l-:h:' W‘htCr . ‘F!'l"rlli}i’r
oo - |

2oooed L0000 5 Tot- | = 322030c00

T‘:’—[_-“ll *’bluhw.. P‘F fa.,qfc: SO0 00 xLI;-

Z 3216000 ca’

N o > [ g.@ S

. ’ Ta'{'-\l w"DL’t st wnf&"r’ ﬂhul ﬁ'-ﬁ'!’r 7 tf."] ve [UH_ d+ Lf- fw.[c‘—“
\’(e)) Kol.r'anm. PEN Mo{-ji;&f':]iﬂ'f-

{Total for Question 4 is 4 marks)

4 /4

P1 for a correct process to find the volume of 1 tank (line 2)..
P1 for a correct process to find the volume of 4 tanks (line 8), 804000 x 4.

P1 for a correct process to use the ratio to find the amount of mixture available. Evidence for the award of
this mark is the correct value, 3232000 (line 7).

C1 for a correct decision, yes, supported by correct comparable values, 3216000 and 3232000
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Question 4 - Response B

I

4 Karina has 4 tanks on her tractor.
Each tank is a cylinder with diameter 80 cm and height 160 cm.

-t— B0 crm—

160cm

The 4 tanks are to be filled completely with a mixture of fertiliser and water.

The fertiliser has to be mixed with water in the ratio | : 100 by volume.
Karina has 32 litres of fertiliser.

I titre = 1000 cm®

Has Karina enough fertiliser for the 4 tanks?
You must show how you gel vour answer.

e |
solume of a bomk = 7Y h [
A 4;:.2.-: 160

193 3
- D424 7.T8 (edp)Cm

Volume of 4 tanks - 804241 . 27193 x24 1

. 100 0
n T 3216990 677,
s as]
= B/26.q9 1
oRmount of fertiuizer - 2216 aq
she necds Ta'a"
3o 1690 ¥

32 1609 >32

Kavima doesn’'t ha

SviE eTnough
fevtilizer I

{Total for Question 4 is 4 marks)

2 /4

P1 for a correct process for working out the volume of one tank. This can also be awarded for the correct
value, 804247.7193 seen.

P1 for a process to find the volume of 4 tanks or for 3216990.877

PO The candidate has correctly converted to litres. However, they have divided by 100 when it should have
been by 101 so the third mark cannot be given.

C0 The incorrect division by 100 has led to an incorrect figure which in turn has led to an incorrect
conclusion

0 1w > [ E.@ ® |
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Question 4 - Response C

4 Karina has 4 tanks on her tractor.
Each tank is a cylinder with diameter 80 cm and height 160cm.

sunders +80cm-—»
U et TN N
toLv oNC P [~
I60cm
— Y

The 4 tanks are to be filled completely with a mixture of fertiliser and waler.

The fertiliser has to be mixed with water in the ratio 1:100 by volume,
Karina has 32 litres of fertiliser.

| litre = 1000 cm’

Has Karina enough fertiliser for the 4 tanks?
You must show how vou get your answer.

1 5 .5"
rﬁ L x [T’ T e LALLODOIM

\\\e0

0 /4

PO There is no attempt to find the volume of the tank made

PO There is no attempt to find the volume of 4 tanks or to find the volume (in cm?®) of fertiliser available
for one tank. Though the candidate has done part of this calculation, 32 x 1000, they have not divided
by 4.

POCO No further progress is made.

O
=

N o > [ g.@ S
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Question 6

11l Performance ] [ Ef Response A } [ £ Response B ] [ B4 Response C }

@ Question 6 - Question

6 One weekend the Keddie family is going to do a sports quiz and a music quiz.

The probability that the family will win the sports quiz is 0.3
The probability that the family will win the music quiz is 0.35

(a) Complete the probability tree diagram.

Sports quiz Music quiz
035 win

Win ”/

\ do not win

0.35 - win

do not win {
) HH\\ do not win

(2)
(b) Worlf out'the probability that the Keddie family will win both the sports quiz and the
music quiz.

(Total for Question 6 is 4 marks)
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@ Question 6 - Mark Scheme

Question Answer Mark Mark scheme Additional guidance
6 (a) 0.7 B1 [for 0.7 on the first branch IAccept equivalent fractions
or percentages for
probabilities
0.65, 0.65 B1 |[for 0.65, 0.65 on the second branches
(b) 0.105 M1 ffor 0.3 x 0.35
Al Joe

- Question 6 - Examiner Comments

In part (a), the great majority of candidates were able to complete the probability tree diagram successfully to
score 2 marks. Some candidates gave 2 different probabilities for the probability of a candidate not winning
the music quiz when both should have had the same value, 0.65.

Part (b) was also answered well and a majority of candidates scored 2 marks for a fully correct answer. The
most common error seen was the addition rather than multiplication of 0.3 and 0.35. Some candidates gave
more than one combined outcome and, as a consequence, could not be awarded any marks for this part of the

question.

i~ [ E.@ Olte,
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Question 6 - Performance

Mean | Max Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
2.79 4 70 2.79 3.97 3.96 3.74 3.59 3.18 243 1.72 0.81
3.97 3.96
4 3.74 355
3 3.18
E 3
§ . 2.43
2 2.
o
s 2 1.72
% 15
2 1 0.81
0.5 I
0
9 8 ) 6 5 4 3 u

Grade

i~ [ E.@ Olte,
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Question 6 - Response A

(@)

One weekend the Keddie family is going to do a sports quiz and a music quiz.

The probability that the family will win the sports quiz is 0.3
The probability that the family will win the music quiz i1s 0.35

(a) Complete the probability tree diagram.

Sports quiz Music quiz

0.35 win

do not win

D ' '55 do not win
(2)

(b) Work out the probability that the Keddie family will win both the sports quiz and the
Music quiz,

Sy ™M
- g
i = 10 20

ar

20 X*

Lf:
_Z — (e
=555 = 0105

w0

4 /4

B1 for 0.7 on the first branch
B1 for 0.65, 0.65 on the second branches

(b)

M1 the candidate has multiplied the correct probabilities (in fraction form).
A1l for 21/200 on the answer line or 0.105 in the working space
Note: the final answer may be given as an equivalent fraction or percentage.

i~ [ E.@ Olte,
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Question 6 - Response B

& One weekend the Keddie family is going to do a sports quiz and a music quiz.

The probability that the family will win the sports quiz is 0.3
The probability that the family will win the music quiz is 0.35

{a) Complete the probability tree diagram.

Sports quiz Music quiz

win

win

do not win

0.35 WKL

do not win

D b5 do not win
(2}
{b) Work out the probability that the Keddie family will win both the sports quiz and the
music quiz.
0.3 +© & = 0.65 oo = 637
6D .
(2)

(Total for Question 6 is 4 marks)

2 /4

(a)
B1 for 0.7 on the first branch
B1 for 0.65, 0.65 on the second branches

(b)
MO The candidate has added rather than multiplied the relevant two probabilities
A0 for an incorrect answer

i~ [ E.@ Olte,
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Question 6 - Response C

I

6 One weekend the Keddie family is going to do a sports quiz and a music quiz.

The probability that the family will win the sports quiz is 0.3
The probability that the family will win the music quiz is 0.35

(a) Complete the probability tree diagram.

Sports quiz Music quiz

0.35 win

0.65 do not win
0.35 win
do not win
0. 39 | do not win

(2)

(b} Work out the probability that the Keddie family will win both the sports quiz and the
music quiz.

%%

i~ [ E.@ ©O)te,

(2}

(Total for Question & is 4 marks)

1/4

(a)
B1 for 0.7 on the first branch
B0 only one correct value on the second branches

(b)

MOAO The answer is incorrect and there is no method shown.
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Question 8

11l Performance ] [ Ef Response A ] [ £ Response B ] [ B4 Response C ]

@ Question 8 - Question

8 There are 30 women and 20 men at a gym.

The mean height of all 50 people is 167.6 cm
The mean height of the 20 men is 182 cm

Work out the mean height of the 30 women.

(Total for Question 8 is 3 marks)

@ Question 8 - Mark Scheme

Question Answer | Mark Mark scheme Additional guidance
8 158 P1 ffor a first step in the process 8
eg 50 x 167.6 (= 8380) or 20 x 182 (=
3640)

P1 |for a complete process
eg (50 x 167.6 —20 x 182) + 30 or

B380 ~ 3640 1 4740 + 30

Al fcao
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Question 8 - Examiner Comments

Many candidates found this question to be straightforward and they scored all 3 marks. There were, however,
a considerable proportion of candidates who could not be awarded any credit for their answers. Many of

these candidates took the mean of all 50 people to be the mean of the women’s mean and men’s mean and
182+x

wrote down the equation = 167.6 thereby assuming there were equal numbers of men and women.

Some other candidates tried to work with the difference between 182 and 167.6. This was invariably
unsuccessful. Candidates who did gain some but not all of the marks available usually worked out the total of
the weights for the 20 men and/or for all 50 people but got no further.

nllll | Question 8 - Performance

Mean | Max Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
0.96 3 32 0.96 2.94 2.61 2.17 1.57 1.03 0.34 0.10 0.04
Q8
3 294
2.61 @
2.5
i 2.17 @
S 2
(%]
c 1.57
g 15 .
T 1.03 [| ||
g 1
0.5 0.34 |‘.,_.,___--~‘é> |
0.1 0.04
9 8 7 6 5 4 3 U B
Grade -
C
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Question 8 - Response A

8 There are 30 women and 20 men at a gym.

The mean height of all 50 people is 167.6cm
The mean height of the 20 men is 182 ¢cm

Work out the mean height of the 30 women.
W LOma

V2, LM&LW, (€1 xvo= ‘_35;'!_9&%

bror D ' .
A Lovor g mqﬁf - '50{15?“; - 2396
|

¥3 50 - 340 = 4vewoem ( Corbimed o, o
% 7 Go :
——2_ 2 I5¥cn

'SL'?EM'J

158

o {Total for Question B is 3 marks)

cn

3/3

P1P1A1 for a fully correct approach which is accurately executed to score full marks

i~ [ E.@ Olte
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Question 8 - Response B

8 There are 30 women and 2(' men at a gym.

The mean height of all 50 people is 167.6cm
The mean height of the 20 men is 182¢cm

Work out the mean height of the 30 women.

B soxie16= 2380 e
WX 8L = 253640
B8O
C3I0O - 26U0
= 4340

Lo MU0 em

(Total for Question 8 is 3 marks)

173

P1 for either a process to find the total of all the weights of the 50 people, 50 x 167.6 (or 8380) or for a
process to find the total of all the weights of the 20 men, 20 x 182 (or 3640)

PO Although the 2 figures 8380 and 3640 are used to find the total of all the weights of the 30 women, 4740,
there is no division by 30 and so no complete process to find the mean height of the women.

AQ as the answer is incorrect.

i~ [ E.@ Olte




[ Skip to Main Contents }
EEm (05 ) () )

Question 8 - Response C

N

8 There are 30 women and 20 men at a gym.

The mean height of all 50 people is 167.6cm
The mean height of the 20 men 15 182cm

Work out the mean height of the 30 women.

mon= [P Lem

Lh?_@: Women I © 1L

_—_-—-'._.-._-_

P

.cm

(Total for Question 8 is 3 marks)

0/3

PO This response shows a frequently seen incorrect approach which inherently assumes there are the same
number of men as women. Only in such a case would the mean of all people be equal to the mean of the
men’s mean and the women’s mean.

i~ [ E.@ Olte

POAO as there is no further working and no answer given.
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Question 15

1l Performance ] [ &4 Response A } [ E4 Response B ]

@ Question 15 - Question

15 A pet shop has
7 guppy fish
13 tetra fish
5 angel fish.
David is going to choose one of the following combinations of fish
a guppy fish and an angel fish
or a tetra fish and an angel fish

or a guppy fish, a tetra fish and an angel fish.

Show that there are 555 different ways for David to choose his fish.

(Total for Question 15 is 2 marks)

@ Question 15 - Mark Scheme

Question Answer | Mark Mark scheme Additional guidance
15 Shown M1 {for one correct product eg 7 x 5 (= 35) or |Ignore additional products

13 x5 (=65)

or 7 x 13 x 5 (=455)

C1 {for showing three correct products added [There is no need to show the

eg 35+ 65 +45 three products sum to 555
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- Question 15 - Examiner Comments

Most candidates scored full marks for their answers to this question. The most common error seen was where
candidates used 7, 13 and 5 in a sum, for example as 7 + 13 + 5, rather than in correct products. Candidates
who gained one of the two marks usually did so for giving the correct product leading to 455 but could not
complete the question successfully. Some candidates tried unsuccessfully to work backwards from the 555.

alll

Question 15 - Performance

Mean | Max Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
1.04 2 52 1.04 1.97 1.77 1.79 1.59 1.34 0.64 0.29 0.07

Edexcel Mean Score

2 1.97
1.77 1.79
15
1
0.5
0
9 8 7

Grade

1.59
1.34
| 0.64
6 5 4

0.29

I 0.07
|
3

=
Ul

|w|>@g.@ o
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g Question 15 - Response A

15 A pet shop has
7 guppy fish
13 tetra fish
5 angel fish.
David is going to choose one of the following combinations of fish

a guppy fish and an angel fish
or a tetra fish and an angel fish
or a guppy fish, a tetra fish and an angel fish.

Show that there are 555 different ways for David to choose his fish.

7x5 = 3%

1«5 = 1%

75 \2=x5 = U585
?chfl‘lS or 4 TE

iTotal for Question 15 is 2 marks)

1/2

M1 for one correct product, 7x Sor 13 x5o0or7x 13 x5

CO0 One of the products has been evaluated incorrectly so even if the candidate added here they would not
show the answer to be 555 and so cannot score the second mark.

Note: that if the products were all correct and the student showed that they need to be added, they would get
full marks whether or not the candidate re-states the 555.

=
Ul

o> INE [l o
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g Question 15 - Response B

15 A pet shop has

7 guppy fish -
I3 tetra fish

5 angel fish.

David is going to choose one of the following combinations of fish

a guppy fish and an angel fish
or a tetra fish and an angel fish

or a guppy fish, a tetra fish and an angel fish.

Show that there are 555 different ways for David to choose his fish,
4413 = 2#9
1345 = (6

T+13 45 = 25

=
Ul

{Total for Question 15 is 2 marks)

|w|>@g.@ o

07/2

MOCO No correct product is seen. The candidate mistakenly adds instead of multiplying.
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Question 16

11 Performance ] [ &4 Response A ] [ E4 Response B } [ &4 Response C ]

@ Question 16 - Question

16

ABDE is a cyclic quadrilateral.
ABC and EDC are straight lines.
Angle DBC = 60°

Given that
size of angle EAB : size of angle BCD=2:1

work out the size of angle BCD.
You must show all your working.

(Total for Question 16 is 4 marks)




[ Skip to Main Contents ]

B o) e ) (s o) s ) o)

@ Question 16 - Mark Scheme

Question Answer Mark Mark scheme Additional guidance
16 40 M1 (for ABD =120 and AED = 60 IAngles may be shown on the
or for using the properties of a cyclic diagram
quadrilateral
eg EAB + BDE =180
M1 |[for using the ratio of 2 : 1 May be expressed using
leg showing sizes of angles such that £4B :falgebra
BCD=2:1 eg EAB =2x and BCD =x

M1 |(dep on M1) for linking an angle from the [Could be expressed using
cyclic quadrilateral with angle(s) in the  |algebra

triangle (other than EAB : BCD=2:1) Jegx+60=180—-2x

eg BDE = BCD + 60 or BDE = 180 — BD(|
or EAB+ BCD + AEC =180

Al |[for BCD = 40 from correct working

Question 16 - Examiner Comments

The majority of candidates achieved some credit for their answers to this question by showing they could
interpret the ratio given or by showing they understood that opposite angles in a cyclic quadrilateral sum to
180°. Many candidates showed they understood the ratio by marking the angles FAC and ACE as 2x and x
respectively on the diagram. Examiners also accepted values for the size of these two angles, in the given
ratio, to award this mark. Similarly, values for the opposite angles in quadrilateral ABDE which added to 180
were accepted as evidence for the use of the result that opposite angles of a cyclic quadrilateral add up to
180. A relatively small proportion of candidates could find a further connection between the angles in the
quadrilateral and the angles in the triangle and so score more than 2 marks. Despite the guidance that all
working needed to be shown, a number of candidates wrote down 40 as their answer but with a lack of
supportive and persuasive working. These candidates could not be given full credit. In particular, examiners
were concerned to see some candidates using results incorrectly, for example “angles on a straight line sum
to 180°” to state that angles £E4AB and DBC sum to 180 or that angles ABD and BDC were alternate angles.
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Question 16 - Performance

Mean | Max Mean Edexcel averages: mean scored by candidates achieving grade:
score | score Y% ALL 9 8 7 6 5 4 3 U
0.85 4 21 0.85 3.79 291 2.14 1.28 0.82 0.24 0.04 0.00
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g Question 16 - Response A

16

ABDE is a cyclic quadrilateral.
ABC and EDC are straight lines.
Angle DEC = 60°

Given that

size of angle EAR :size of angle BCD = 2:1

work out the size of angle BCD.
You must show all yvour working.
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(Total for Qmuestion 16 is 4 marks)
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M1 for the use of the ratio 2:1 shown by the 2x and x marked on the diagram.
M1 for the 60 + 2x + x = 180 which links angle(s) in the cyclic quadrilateral with angle(s) in the triangle by

using the sum of angles in the triangle ACE..

Al for a correct answer from correct working

It should be noted that a student may get the answer 40 from an incorrect method. The answer 40 without

correct supportive working scores 0 marks.
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@’ Question 16 - Response B

ABDE is a cyclic quadrilateral.
ABC and FDC are straight lines.
Angle DBC = 607

Given that

size of angle E4AB:size of angle BCD = 2:1

2
o

work out the size of angle BCD,

You must show all your working.

Angle ABD = 1207 becawuse angies

on O Strowgnk 1ine GAA +o Y807,

Angie RED=CO" Decause oPposire
ongl\es Gdd +q \&0-.

Angle ERAD= QGQ° brcouse Aanglies
e O QUOArTIaIRYTOY SuMm 2o 260-°

ANQgle X = 1uUH*©
pecause 2x =990
20 x = s s T

(Total for Question 16 is 4 marks)
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M1 for giving the values ABD = 120 and AED = 60

M1 for using the ratio 2:1 shown by the 2x and x in the diagram. Note that this mark is also awarded if the
student has marked in numerical values for the sizes of angles EAB and BCD which are in the ratio 2 :
1,eg 90 and 45.

MO No link is shown between angles in the cyclic quadrilateral and angles in the triangle BCD other than
those in the ratio 2 : 1 which have already been rewarded.

A0 for an incorrect answer
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g Question 16 - Response C

ABDE is a cyclic quadrilateral.
ABC and EDC are straight lines,
Angle DBC = 60°

Given that I 8 0_60

size of angle EAB :size of angle BCD = 2:1 - JQU.‘S

2
o

work out the size of angle 8D,
¥ou must show all your working. fa C)

Cyclre Quaot 2
=360 lLegya. = 8C
Cé:r&xé&d ax | =86

(neg =180

g €AB =Q:1=0BED o .
ongyon o & Wghr‘-‘-’m - e o=

i~ > [ E.@ ®

—_ ,-:)_""'j
IR & — o = 180 Lyox \ =L
=2 EmAR= ga (Total for Question 16 is 4 marks)

0 /4

MO The student has not used the property that opposite angles of a cyclic quadrilateral add to 180.

MO Marking 2 and 1 on the diagram is not enough as evidence that the ratio has been used.

MO This mark is dependent on a previous M1 so cannot be awarded.

A0 Although the answer is given as 40, a senior examiner made the professional judgement that there was
not enough correct working to support the answer and a mark of 0 was awarded.
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11 Performance ] [ £ Response A ] [ £ Response B ] [ B4 Response C ]

®

Question 19 - Question

19

There are only blue counters, red counters and green counters in a box.

The probability that a counter taken at random from the box will be blue is 0.4
The ratio of the number of red counters to the number of green counters is 7 : 8

Sameena takes at random a counter from the box.
She records its colour and puts the counter back in the box.

Sameena does this a total of 50 times.

Work out an estimate for the number of times she takes a green counter.

(Total for Question 19 is 3 marks)
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@ Question 19 - Mark Scheme

Question Answer

Mark

Mark scheme

Additional guidance

19 16

P1

P1

Al

for Prob(R or G) =1-0.4 (= 0.6)

or for (number of red or green counters) =
50 — 0.4 x 50 (= 30)
or for use of ratio,

8
leg [probability] x 1—5 (= 0.32) or [number|

of counters] X ——=

15

for a complete process to find number of
lgreen counters,

8
eg (1 -0.4) x =— x50

15
o 16
or 01'50

cao

[probability] may be 0.4 or
0.6

[number of counters] may be
20 or 50

- Question 19 - Examiner Comments

A small proportion of lower attaining candidates merely added the three numbers 0.4, 7 and 8 given in the
question and tried to work with this. In general, however, the question was quite well answered. When it was
not completed successfully, examiners could usually award some credit to a candidate for showing a correct
process to find the probability that a counter was red or green, (1 — 0.4 or 0.6). Many candidates went on to
find the correct probability for picking a green counter (0.32), thus showing an understanding of how to
apply the ratio, but were then unable to make the final link to multiply this by the number of trials (50).
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Question 19 - Performance

Mean | Max Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
1.05 3 35 1.05 291 241 2.03 1.70 1.23 0.49 0.20 0.04
3 291
25 2.41
) 2.03
o
s 17
c
S 15
s - 1.23
3
©
w
0.49
0.5
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. m
9 8 7 6 5 4 3 U
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g Question 19 - Response A

19 There are only blue counters, red counters and green counters in a box.

The probability that a counter taken at random from the box will be blue is (1.4
The ratio of the number of red counters to the number of green counters is 7: 8

Sameena takes at random a counter from the box.
She records its colour and puts the counter back in the box.
Sameena does this a totdal of 50 times.

Work out an estimate for the number of times she takes a green counter,
P(red or ?r{znj < =04
=0. b

?(gﬁ!p} = ...i—:lg x 5

= .31

Cotimated 4y of Himgy che Soke g

@ 5,"""3!'.“ f,,o-ml‘-fr
< Soxdl3z

= Iy,

(Total for Question 19 is 3 marks)

3/3

P1 for probability of red or green = 1 - 0.4 (line one) or for [probability] x 1—5 seen (line 3).

P1 for a complete process to find the number of green counters, 50 x 0.32.
Al for a correct answer

=
©

i~ > [ E.@ ®




[ Skip to Main Contents

]

B e ) e ) (s o) s ) o)

g Question 19 - Response B

19 There are only blue counters, red counters and green counters in a box.

The probability that a counter taken at random from the box will be blue is 0.4
The ratio of the number of red counters to the number of green counters is 7: 8

Sameena takes at random a counter from the box.
She records its colour and puts the counter back in the box.
Sameena does this a total of 50 times.

Work out an estimate for the number of times she takes a green counter.

T{-’r k= O¢

M-S
0.6 %15 = 0. o«
O.0¢ «& = 0.5¢

(Total for Question 19 is 3 marks)

173

P1 for 0.6 seen

PO There is no complete process to find the number of green counters. The student has worked out the

probability, 0.32, but has not used this to estimate the frequency of this outcome in 50 trials.
A0 for an incorrect answer
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g Question 19 - Response C

19 There are only blue counters, red counters and green counters in a box.

The probability that a counter taken at random from the box will be blue is 0.4
The ratio of the number of red counters to the number of green counters is 7:8

Sameena takes at random a counter from the box,

She records its colour and puts the counter back in the box.
Sameena does this a total of 50 times.

Work out an estimate for the number of times she takes a green counter.

\S* G =2¢

26

{Total for Question 19 is 3 marks)

0/3

PO for an incorrect first step, adding 0.4, 7 and 8 with no further evidence of a correct process.
PO for no complete process to find the number of green counters.
A0 for an incorrect answer.
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Question 21

h
11l Performance
(.

] [ 4 Response A

|

[ EZ Response B ] [ &4 Response C }

@ Question 21 - Question

21 The equation of a curve is y = 4x* — 56x
The curve has one turning point.

By completing the square, show that the coordinates of the turning point are (7, —196)
You must show all your working.

(Total for Question 21 is 3 marks)

@ Question 21 - Mark Scheme

Question Answer Mark Mark scheme Additional guidance
21 (7,-196) P1 |[for process as far as 4(x*> — 14x) or 2x — |c may be 0
supported 142+ ¢
or for (x — 7)* — 49
P1 ffor full process to complete the square
eg 4((x — 7)* — 49) or 2x — 14)* - 196
A1l [for conclusion from correct use of

completing the square




[

Ski

to Main Contents

]

B e ) e ) (s o) s ) o)

- Question 21 - Examiner Comments

Some candidates gave a very clear, correct and concise answer to this question by first completing the square

in the form 4((x — 7)> — 49) before giving an explanation how this leads to the given result. Examiners

expected candidates to show the connection between 4((x — 7)* — 49) and —196 as well as make a conclusion
to gain the last mark. Only a very small proportion of candidates used the alternative form (2x — 14)> — 196.
Many candidates showed a lack of confidence in the process of completing the square and as a result were
unable to gain marks because their algebra was full of errors.

ol

Question 21 - Performance

Grade

Mean | Max Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
0.35 3 12 0.35 291 2.06 1.10 0.51 0.06 0.02 0.00 0.00
3 2.91
25
@ 2.06
§ 2
c
3 15
% 1.1
X 1
o
- 0.51
05
I 0.06 0.02 0 0
0 | —
9 8 7 6 5 4 3 u
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21 The equation of a curve is v = 4x* — 56x
The curve has one turmning point.

By completing the square, show that the coordinates of the turning point are (7, —196)
You must show all your working.

Ldl = +:|' L"‘?‘rx
= & (- 14n)

=4 (X -lax +49) -4
A Q-[J{*?.?z-iﬂlf;

. Thf unm{;-ﬂq‘fﬁ oF the ‘f‘urﬂ;n? P;;nf“ & F L?, "F‘}é_), Q21

{Total for Question 21 is 3 marks)
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P1 for a correct start, 4(x?-14x).
P1 for a full process to complete the square, line 3.

A1 for a correct conclusion supported by the correct expression 4(x — 7)? — 196 obtained from correct
working.
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g Question 21- Response B

21 The equation of a curve is y = 4x* — 56
The curve has one turning point.

By completing the square, show that the coordinates of the turning point are (7, —196)
You must show all your working.

W= ot —Seo = Wl fux)
= 4Eey 26,7 r3* —us]]
e 4> ~3D% = JoG

we howe =C
S ulx —H* -496 =0C
UGe - " = 496
o - P = h9
x —7 - X3

(Total for Question 21 is 3 marks)

2 /3

P1 for 4(x?- 14x)
P1 for a full process to complete the square (line 3).
A0 The candidate has not concluded that (7, -196) is the turning point

Q21
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@’ Question 21 - Response C

21 The equation of a curve is y = dx? — 56x
The curve has one turning point.

By completing the square, show that the coordinates of the turning point are (7, —196)
You must show all your working.

<} W
h L_ {.11'"'H;)

= G AP

= LoCen v |qe.)

Q21

Locoedinales are (7 ,— 14 )

(Total for Question 21 is 3 marks)
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PO The attempt to factorise out the 4 is incorrect. We will not accept misreads in this question.
PO The completed square form is incorrect
A0 The coordinates are given but this is not supported by the working shown.
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11 Performance ] [ £ Response A ] [ &4 Response B ] [ B4 Response C }

@

Question 25 - Question

25

The pyramid P is formed from two parts made of different materials.

The top part of P has a mass of 92.8 g and is made from material with a density of 2.9 g/cm?
The bottom part of P has a mass 0f972.8 g
The average density of P is 4.7 g/cm?

Calculate the volume of the top part of P as a percentage of the total volume of P.
Give your answer correct to 1 decimal place.
You must show all your working.

(Total for Question 25 is 5 marks)
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@ Question 25 - Mark Scheme

Question Answer | Mark Mark scheme Additional guidance
25 14.1 P1 [for a process to find the volume of the top [Values can be truncated or
eg 92.8 +2.9 (=32) rounded
P1 (for finding total mass of P eg 92.8 + 972.8
(= 1065.6)
P1 ffor finding total volume of P eg
"065.6"
a7 P
Pl IFor this mark, [total volume]
(dep P2) for [total VDhIIE] x100 does not have to come from a
correct process but is the
value that the student
believes is the total volume
of the pyramid.
Al (for answer in the range 14.1 to 14.2

- Question 25 - Examiner Comments

Many candidates could make a successful start on the question by using a correct process to find the volume
of the top part of the pyramid and so scored the first mark available. This was often the limit to any credit
which examiners could give candidates. A common mistake was for candidates to use the average density in
a misguided attempt to work out the volume of the bottom part of the pyramid. This was, by design, a
challenging question and so, as expected there were only a small number of completely successful solutions

seen.

Q25
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ol

Question 25 - Performance

Mean | Max Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
0.96 5 19 0.96 4.36 2.24 2.24 1.44 0.85 0.43 0.24 0.04
5
45 _ 436
4
§ 3.5
2 B
S 25 224 224
2 2 : .
@ 2
§ i 1.44
w
1 0.85
0 0.43 s
= I ' 0.04
0 — =
9 8 7 6 5 4 3 u

Grade
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[gz Question 25 - Response A

25 The pyramid P is formed from two parts made of different materials.

top

The top part of P has a mass of 92.8 g and is made from material with a density of 2.9 g/cm?
The bottom part of P has a mass of 972.8g
The average density of P is 4.7 g/em’

Calculate the volume of the top part of P as a percentage of the total volume of P,
Give your answer correct to 1 decimal place.

You must show all your working. :-%
. v =3
Volupe of fop pout = M 4

-{ns‘ifj

= 23

19

T2t Set ol A b )
- f’;furmnbj

ot v

*? = ).54972%

L il+vuw_"3
%/-” LB+ TV

Wdv= 1254972
BTt

.j ;lﬁ%.qﬁcm;

L‘{ﬂiu fu ot P £
haAL S
T 'rnJ.-'.P

= ud Gy -
S TITS LA

fJT

afmr’tj e Jﬂ..&': U

(Total for Question 25 is S marks)

Q25
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P1P1P1P1A1 scored for a correct answer.

P1 for the process to find the volume of the top part of the pyramid, 92.8/2.9 (or 32)

P1 for the process to find the total mass of the pyramid, 92.8 + 972.8

P1 for a process to find the total volume, 32 + 194.7, seen in the denominator of the fraction in the
penultimate line of working.

P1 for the expression to find the percentage in the penultimate line of the working.

Al for a correct answer in the range 14.1 to 14.2. Note that the 1 decimal place requested in the question is
for guidance only and any answer in the range is acceptable for full marks.

Q25

i~ > [ E.@ ®




[ Skip to Main Contents

B e ) e ) (s o) s ) o)

g Question 25- Response B

25 The pyramid P is formed from two parts made of different materials.

The top part of P has a mass of 92 .8 g and is made from material with a density of 2.9 g/cm?
The bottom part of P has a mass of 972 8g

The average density of P is 4.7 gfem®

Calculate the volume of the top part of P as a percentage of the total volume of P.

Give yvour answer correct to 1 decimal place.

You must show all your working.

M*—
_M‘:—JL

— Q@ =2.f£
N T T eme - = 32Cm]

M 15;,) . 9 F2.€492.¢

H -
. leocegse 3
_ e vy

— 915 =
— 32 T 5= cm>

-

ro 6¢g

— & . 43356y

=1 Q) (- ¥

(Motal for Ouestion 15 is § marks)

Q25
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P1 for the process to find the volume of the top part of the pyramid, 92.8/2.9 (or 32)
P1 for the process to find the total mass, 972.8 + 92.8

P1 for a process to find the total volume, (972.8 + 92.8)/4.7 or 10656/47 which is equivalent to 1065.6/4.7
PO as the student works out the volume of the top part as a percentage of the volume of the bottom part, not
as a percentage of the whole pyramid. Examiners did not accept the volume of the top part or the volume

of the bottom part as [total volume] as seen in the mark scheme.
A0 for an incorrect answer.
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g Question 25 - Response C

25 The pyramid P is formed from two parts made of different materials.

top

bottom

The top part of P has a mass of 92.8 g and is made from material with a density of 2.9 g/cm’
The bottom part of P has a mass of 972.8g
The average density of P is 4.7 g/cm*

Calculate the volume of the top part of P as a percentage of the total volume of P.
Give your answer correct to 1 decimal place.
You must show all your working,

{»]
M v
L -Q
fog ok g3 v v:ags = 0-03125
.7
LT o 0BOUB 3
cobiom pact - 4728 YV v= aze T 00ROk

0/5

PO for the process to find the volume of the top part of the pyramid. 2.9/92.8, not 92.8/2.9 is seen

PO There is no process to find the total mass, 92.8 + 972.8 (or 1065.6)

PO This mark for a process to find the total volume cannot be given as it relies on the previous process mark
having been awarded, i.e. it relies on a correct process to find the total mass, 1065.6

PO As P2 has not been scored, this mark cannot be awarded.

A0 There is no correct answer in the range 14.1 to 14.2.

Q25
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|

allll Performance ] [ E4 Response A } &S Response B ] [ £ Response C }

@ Question 26 - Question

26 ABCDEFG is a regular heptagon.

A

G A
f
{
."

\
\

f \
f

N4

B
\
\
\
\
E D

F C

The area of triangle ABG is 30 cm?

Calculate the length of GB.
Give your answer correct to 3 significant figures.
You must show all your working.

(Total for Question 26 is 5 marks)
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@ Question 26 - Mark Scheme

Question | Answer [(Mark Mark scheme Additional
guidance
26 15.8 P1 [starts process by finding an angle, |Accept values to 3
eg exterior angle =360 +~ 7 (= 51.42...) figures rounded or
or interior angle = @ or 180 — (360 + 7) (= 128.57...)  [runcated
oe
P1 [start of process to find length of side by using area, IAny symbols used
eg = x AB x AG x sin GAB =30 oe in formulae must
2 ) be consistent with
or - xax b xsin [128.5...] =30 oe any labels on the
or —x x> x x sin [128.5 ...] = 30 oe diagram.
01r 1 . _ For this mark,
2" AGx EGB xsin AGB =15 oe [128.5...] does not
or have to come from

for a relationship linking GB and A, % X GBxh=300e facorrect process
but is the value

that the student Q26
believes is the
interior angle.

P1 |for process to find the length of a side of the polygon

2%X30 -
= \/% oe (=8.76...)

or
for process to get a second relationship linking 4G and -
“GB,
i s atll
eg AG xcos “25.7...” = EGB oe
or j
for process to get a second relationship linking GB and |; |
h,
eg tan“25.7...” = 1L oe A
ZGB B
P1 (for complete process to find GB =
“8.76.."%sin"128.5..." C
sin"25.7..." —
or
\/"8.76"2 + "8.762- 2 x "8.76"2 X cos “128.5...”
oe
or
2 x “8.76...” X sin “64.2...” or 2 X “8.76...” X cos
25.7...” oe

2X60
o [ ———— O¢€
tan"25.7...

Al [for answer in the range 15.7 to 15.8
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- Question 26 - Examiner Comments

This question, not surprisingly attracted only a small proportion of fully correct answers. However,
it is encouraging to report that a much higher proportion of candidates scored some credit for their
attempts. Many candidates identified the need to use the angles of the heptagon and scored a mark
for a correct process to find the size of each interior angle or the size of each exterior angle. A small
number of candidates worked out the size of an angle but wrongly assigned it, for example marking
51.4° on the diagram as an interior angle. A good number of candidates also realised that they
needed to form an equation by using the area of the triangle, given as 30 cm? in order to make
progress towards finding the length of GB. Some candidates did this successfully but few
candidates were able to get any further.

afll

Question 26 - Performance

Grade

Mean | Max Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
0.49 5 10 0.49 3.61 2.24 1.17 0.72 0.28 0.13 0.04 0.00
4
3.61
35
w 3
o
A 25 2.24
| o=
]
s 2
% La T
©
w1 I 0.72
0.5 0.28
013 004
0 I . | — e
9 8 7 6 5 4 3 U

Q26
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[gz Question 26 - Response A

26 ABCDEFG is a regular heptagon.

' A qon °
T T @
G » B
F C
E D

The area of triangle ARG is 30cm?

Calculate the length of GB.
Give your answer correct to 3 significant figures.
You must show all your working,.

Caap e QDT nos | am
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o2 Al = ol = (18- T2y s
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ey A ah AR Lo x .
L3 CadsTn B = 30
x> = 6.1
x = §.Tbold.. .
S &A}ﬂ-% — 2L/ (A8 D Lok £ 1AB

A

(%> = (816 030 Y= (3-T6o 20)* —> (B.T6030)(§ TW%-‘*)W
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{Total for Question 26 is 5 marks)

__.,.—

T

S 4 1 |

N > [y E.@ Ol




[ Skip to Main Contents ]
EEm (05 ) () )

5/5

P1 for a correct process to find an interior angle (line 1)

P1 for a correct process to use the area of triangle ABG to find the length of a side (line 6).

P1 for a complete process to find the length of a side of the polygon. The correct value 8.76... is evidence of
this.

P1 for a complete process to find GB, using the cosine rule.

Al for an answer in the range 15.7 to 15.8

Q26
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Question 26 - Response B

26 ABCDEFG is a regular heptagon. Tateiew. qoo”

A An?-ff“; :
b El
G it B
£
+ 1
[ = J_'r 45\‘,1 - qu{'"‘r{
F, (8
E Fo
ﬂ’ z
The area of triangle 48G is 30cm? @g, Peoneold39] 4 §-ée 30t
Calculate the length of GB. = |5%- 45 Feeq

Give your answer correct to 3 significant figures.
You must show all your working.
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(Total for Question 26 is 5 marks)
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P1 for a process to find an interior angle, 900/7 or 128.6.
P1 for the start of the process to find the length of a side by using the given area.
P1 for a complete process to find the length of a side, 8.76

PO The student has written down the cosine rule but then calculates 8.762 + 8.76%. This is not a complete
process to find the length of GB.
A0 for an incorrect answer.

Q26
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Question 26 - Response C

N

26 ABCDEFG is a regular heptagon.

The area of triangle 4B8G is 30cm*

Calculate the length of GE.
Give vour answer comrect to'3 significant figures.
You must show all your working.

._'l:l-— aD swn C 20

obsunC = 1§

tl

Q26

(Total for Question 26 is S marks)
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PO The student makes no attempt to find either an interior or exterior angle

PO A start is made to use area formulae but the expressions are general and do not make clear which angle is
to be used or which "b"/"h" is to be used.

POPO The student makes no further progress.

A0 The answer is incorrect.
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