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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 Foundation 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.
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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

1. (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' the ber of these students who are bers of the dance club.

P

(b) Using a suitable model for X, find

Navigate to a specific part of this question

.

(1) P(XY=4)
i v NEGEEEE
3
Only 40% of the university dance club members can dance the tango. 1 - Mark Scheme \ I
(c) S;ﬁ ‘:I:«.h ::nb;:ilily that a student is a member of the university dance club and can rFT— Maris | AO
i ) ntage: e.g. Not random; cannot use (reliably) for inferences Bl 1.1b
A random sample of 50 students is taken from the university. | M
correct use of] X ~B(36, 0.08) M1 3
(d) Find the probability that fewer than 3 of these students are members of the P(X'=4)=0.167387... awn Q167 Al 1
university dance club and can dance the tango. [P(X 27)=1-P(X <6)=] 0.022233... awrt 0.0222 | Al 11
@ A3 Q1
(Total for Question 1 is 7 marks) be club and dance tango) = 0.4x0.08 = 0.032 or % - " LIb \-
) @
those who can dance the Tango. Sight or use of]
T~B(50, Ml 33 @
3 Advanced GCE in Mathematics - October 2021 Exemplar - IMAO-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(T«‘;‘ 2) "| 07350"‘5. awrt o7s< Al l.lb
)
(7 marks)
T Notes .ﬂ.[l.l].
(a) | B for a suitable disadvantage: _,I
Allow (BI) 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 # = 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”
()| 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") fi their answer to (¢) provided it is a probability # 0.08
may be implied by correct answer
or sight of [P(T << 3)] = 0.924348...1.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 M1AO
Level 3 Advanced GCE in Mathematics - October 2021 Exemplar - SMAD-31 Paper 31 Stat earson Educatic d
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General Examiner Feedback

The overall quality of the presentation of work has improved since last year, and even since the summer
series. In that series there were too many cases of candidates misreading figures from questions, but that was
not the case in November, where candidates showed greater care in reading figures and in presenting their
work.

Approaches to questions that required some interpretation or explanation were inconsistent. Questions 10
and 16 were answered well, but poor attempts were made in questions 13b and 22. On too many occasions
candidates included contradictory or incorrect statements, which cannot be credited under the definition of a
C mark. However, it must be noted that rarely were these questions ignored. Candidates must be
congratulated for having attempted these even where they were unsure.

Mathematical performance generally appears to have improved on this paper since last year, though was not
always consistently good across the whole paper. Within a broad range of questions the paper was able to
discriminate well. Weakest areas continue to be the application of ratios, scales (including scales on graphs)
and rates, but also algebraic manipulation and problem solving. Most demonstrated good use of a calculator,
though on some occasions it was clear that they did not have an understanding of the way in which their
calculator worked or did not have one at all, such as in questions 17 and 29.

Questions which had a slightly unexpected approach, that is required more thought, caused immediate
problems for many, even in the earlier part of the paper. This includes question 12 involving simple ratios,
and question 15 which involved several stages of calculation. Later in the paper questions 20 and 24
appeared unfamiliar to many, with frequent contradiction in their working. Questions 23, 24, 27 and 28 were
the more challenging questions for those striving to demonstrate ability at the highest grades available, and a
significant proportion of candidates therefore failed to score many marks on these questions, but again it
must be noted that rarely did candidates fail to show some attempt at these questions, and it was not
uncommon to find even the weaker candidates picking up some marks.

There were far fewer attempts using trial and improvement approaches. These mainly occurred when
candidates showed evidence of not having a calculator, mainly evident in questions 15, 20 and 23.

The inclusion of working out to support answers remains an issue for many; but not only does working out
need to be shown, it needs to be shown legibly, demonstrating the processes of calculation that are used.
This is most important in longer questions, and in “show that” questions. Examiners reported frequent
difficulty in interpreting complex responses, poorly laid out, in questions 7, 15, 20, 23 and 24.
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@ Question 7 - Question

7 208 bars of chocolate were sold from a shop.

— of these bars of chocolate were large bars.

4

The rest of the bars of chocolate were small bars.

All the large bars of chocolate were sold for £1 each.
All the small bars of chocolate were sold for 60p each.

Work out the total amount of money for which the 208 bars of chocolate were sold.
Give your answer in pounds.

(Total for Question 7 is 3 marks)

@ Question 7 - Mark Scheme

Question Answer | Mark Mark scheme Additional guidance
7 145.60 P1 {for a process to work out the value of the [units may be ignored for the
large bars process marks

eg 208 + 4 (=52 or 5200)
P1 |[for a process to work out the value of the [work could be in pence or £
small bars

eg (208 — #52”) x 60 or (1 — — ) x 208 x

2
60 (=9360 or 93.6(0))
or for 145.6

A1l [for 145.60 cao (must be correct money
notation)
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- Question 7 - Examiner Comments

The majority of candidates completed this question with no issues. Of those candidates who failed to gain
full marks, the most common error was in failing to give their answer in correct money notation, that is
stating £145.6 rather than £145.60. This lost the final accuracy mark.

Some candidates lost marks by doing a variety of strange calculations which some checking would have
spotted. This included 208 — 0.25, 52 x 93.6, or cases of finding 52 then showing 208 x 60p rather than 52 x
60p.

all

Question 7 - Performance

Grade

Mean Max Mean % Edexcel averages: mean scored by candidates achieving grade:
score score ° | ALL 5 4 3 2 1 U
2.35 3 78 2.35 2.66 2.69 2.52 2.00 0.96 0.41
3
2.66 2.69
2.52
2.5
o 2
§ 2
{ ot
S 15
g
8 0.96
x 1
8
0.5 0.41
: O
5 4 3 2 1 U

Q7

N o > [ g.@ o
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g Question 7 - Response A

7 208 bars hocolate were sold from a shop.

1
— of these bars of chocolate were large bars.
4 —

The rest of the bars of chocolate were small bars.
_—

All the large bars of chocolate were sold for £1 each.
All the small bars of chocolate were sold for EIE each.

Work out the total amount of money for which the 208 bars of chocolate were sold.
Give your answer in pounds.

208 X ;'f— ::.SZiarge.bmj

208 — 52 = 156 small bors
Glvars X £ =£52.00
156 xo-eoquazléoJr

208 bors—> £145 6 0

£ '.1."'15_'_60_ L

. (Total for Question 7 is 3 marks)

=

N o > [ g.@ @lo

37/3

P1 for working out the value of the large bars
P1 for working out the value of the small bars
Al correct answer written with correct money notation

Note: their final answer must be in pounds and use correct money notation. For example, £145.60 shown in
working but written as £145.6 on the answer line would lose the accuracy mark.
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g Question 7 - Response B

7 208 bars of chocolate were sold from a shop.

|
r of these bars of chocolate were large bars,
The rest of the bars of chocolate were small bars.

All the large bars of chocolate were sold for £1 each.
All the small bars of chocolate were sold for 60p each.

Work out the total amount of money for which the 208 bars of chocolate were sold.
Give your answer in pounds. E 'L

084 % = 52 Lagor bag £l e
No8-52=156 SMdl bas 6opeah 2bass = £l
1562 ().6o400 1S 6=060:2.60

Ix 78= 15 £160 + fEa = €31

173

P1POAO

P1 Correct process shown to give 52

PO since they have attempted to find the number of small bars but they have divided by 0.6 instead of
multiplying.

A0 incorrect answer.

O
~

N o > [ g.@ e
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g Question 7 - Response C

7 208 bars of chocolate were sold from a shop.

1
r of these bars of chocolate were large bars.
The rest of the bars of chocolate were small bars.

All the large bars of chocolate were sold for £1 each.
All the small bars of chocolate were sold for 60p each.

Work out the total amount of money for which the 208 bars of chocolate were sold.
Give your answer in pounds.

11-;“*_5-*1 €9

5 ) x3: 157

O
~

\§ 3 X ¢°

~lldo

V4.8

0 oo > R &.@ ©)

0/3

POPOAO

PO an incorrect (or no) process is shown giving an incorrect answer.
PO we cannot follow through their 51 as it has not come from a correct process.
A0 incorrect answer.
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Question 9

Jlujl Performance } [ g Response A } [ g Response B ]

-

@ Question 9 - Question

=Y

(a) Write down the coordinates of point A4.

(b) On the grid, mark with a cross (%) the point (1, 4)
Label this point B.
(0))
(c) On the grid, draw the line with equation y =-3
ey
(Total for Question 9 is 3 marks)
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@ Question 9 - Mark Scheme

Question Answer Mark Mark scheme Additional guidance
9 (a) (-1,2) Bl fcao
(b) |(1.,4) marked| B1 (for the point (1, 4) unambiguously markedneed not be labelled if clear
on the grid

(c) |y=-3shown| Bl (for correct line unambiguously marked [need not be labelled if clear
laccept a line drawn freehand

- Question 9 - Examiner Comments

Candidates were well practiced with coordinates, and only a few failed to gain the marks in both part (a) and
part (b), usually by reversing the coordinates.

In contrast, it was rare to see a correct answer in part (c). Frequently the y axis (and sometimes the x-axis)
was often just marked with a cross. Drawing x = —3 was a common incorrect answer, although many

candidates felt it needed to be a diagonal line, often going through point B. Another common error was to
draw a line through 4 and B.

w o> E il ©|0):
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Question 9 - Performance

Mean Max Mean % Edexcel averages: mean scored by candidates achieving grade:
score score ° | ALL 5 4 3 2 1 U
2.20 3 73 2.20 2.70 241 2.23 2.04 1.71 1.21
3
2.7
2.41
S 2.23
] 2.04
S 2
A 1.71
s
= 15 1.21
3
5 1
8
0.5
0
5 4 3 2 1 u

Grade

o o [ g.@ Qo
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g Question 9 - Response A

—

(a) Write down the coordinates of point A.

(b) On the grid, mark with a cross (x) the point (1, 4)
Label this point B.

(c) On the grid, draw the line with equation y = -3

o>l o0k

(n

- (Total for Question 9 is 3 marks)

3/3

(@)

B1 correct coordinates given

(b)

B1 correct point marked

(©)

B1 y = -3 marked. It does not need to be labelled. It needs to be a line rather than a small mark on the axis
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Question 9 - Response B

9
Vi
T 5
. - — 4 1 -
3 T
A
—_— ) — x i S . =+ |
F * b d I y 1' L
- >
5 -4 3 =2 1 O 1 2 3 4 5§ x
- - - I 4 - - - -
!
+ -2 Ir i
| —_—— _1‘.{’ — .
_-'—-"!—-‘-——'-'—--i-'v'\—- 4 | J
_5 £
{a) Write down the coordinates of point 4.
| -f 'Z.
(n
{b) On the grid, mark with a cross (x) the point (1, 4)
Label this point B.
()
(c) On the grid, draw the line with equation y = -3
(1)
(Total for Question 9 is 3 marks)
(a)

B1 correct coordinates given

(b)

B0 (4, 1) marked

(©)

B0 incorrect line drawn

o o [ g.@ Qo
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Question 13a

Jlujl Performance } [ g Response A } [ g Response B } [ g Response C }

-

@ Question 13a - Question

13 ABCD is a quadrilateral.

(a)(1) Work out the size of angle x.

(i1) Give a reason for your answer.
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@ Question 13a - Mark Scheme

Question Answer Mark Mark scheme Additional guidance
13 (a)(i) 40 Bl |[cao
(1) Reason C1 |Reason given [Underlined words need to be

IAngles in a quadrilateral add up to 360.  [shown.
IAccept “4-sided shape”

- Question 13a - Examiner Comments

In part (a)(i),the answer of 40 was most often correct. The most common incorrect answer for this part was
80,the misconception being that the angles at C and D were equal.

O
=
W
QO

In part (ii),most candidates were able to give the standard response. Some omitted either “angles” or

“quadrilateral” from their answer, which was a requirement for the mark. @
nllll | Question 13ai - Performance @
Mean Max Mean % Edexcel averages: mean scored by candidates achieving grade: .
score score ° [ ALL 5 4 3 2 1 U
0.73 1 73 0.73 0.94 0.84 0.77 0.63 0.38 0.13 [| ”
e 4
0.9 0.84 A
0.8 0.77 A
% 0.7 0.63 B
2 s C
S 05 —
= 0.38
T 04
x
2 03
wi
0.2 0.13
0.1 .
0
5 4 3 2 1 U
Grade
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Question 13aii - Performance

Mean
score

Max
score

Mean %

Edexcel averages: mean scored by candidates achieving grade:

ALL

5

4

3

2

1

U

0.36

1

36

0.36

0.75

0.52

0.38

0.21

0.08

0.02

Edexcel Mean Score

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0.75

0.52
0.38
0.21
I 0.08
4 3 2 1

Grade

0.02

O
=
W
QO

n i > [y E.@ >
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g Question 13a - Response A
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13 ABCD is a quadrilateral.

[=)

D

(a) (i) Work out the size of angle x.

o +\2o0Frgo = 320
260 - 1o = HO

G

(1)

(ii) Give a reason for your answer.

Qucu)n;!uku—ui \S R60C C>€€3ft(_b \L\c_r(‘%o(t’
T acded o\ .. qvuiks nnd  subtrudted

”ng'\N\ DeD.

8

NN E.@ @%

2 /2

(ai)

B1 Correct answer

(aii)
C1 “Quadrilateral is 360 degrees” alone would score zero. However, “angles” is mentioned on the second
line so we can award C1.

Note: Allow poor use of language such as “I added all the angles and subtracted 3607, omitting “from”
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g Question 13a - Response B

13 ABCD is a quadrilateral.

(a) (1) Work out the size of angle x.

)V L O Q13a
(20 o-
___,/; 20

wo = 25

55 g

(i) Give a reason for your answer.

AU . sicles otelded L?Ad«wguu. 380...

(1

NN E.@ ()

1/2

B1C0

(ai)
B1 Correct for 1 mark

(aii)

C0 No mention of the words “angles” and “quadrilateral”.
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g Question 13a - Response C

13 ABCD is a quadrilateral.

D

(a) (1) Work out the size of angle x.

1@ 120 +20 —320°

(1)

(i1) Give a reason for your answer.

(1)

07/2

B0CO

(ai)

B0 60 is incorrect

(aii)

C0 The reason has omitted the word “angles” so is incomplete.

O
=
W
QO

NN E.@ ()




[ Skip to Main Contents ]

oo J RO S PR R

Question 13b

Jlujl Performance } [ g Response A ] [ g Response B ] [ g Response C ]

-

@ Question 13b - Question

13 The diagram below shows a triangle.

The diagram is wrong.

(b) Explain why.

(Total for Question 13 is 3 marks)

@ Question 13b - Mark Scheme

Question Answer Mark Mark scheme Additional guidance
13 (b) Explanation | C1 |Explanation (

|Acceptable examples

190 > 180

[t does not add up to 180
80+60+50=190

IAngles in a triangle add up to 180

INot acceptable examples
One of the angles needs to be less
[You cannot draw this triangle
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- Question 13b - Examiner Comments

In part (b) a high proportion of candidates were able score the C mark. The most common responses

included: stating that the angles in a triangle should sum to 180° or that the angles of the given triangle
incorrectly sum to 190°. Unfortunately, there were a number of responses seen that either stated incorrectly
or spoiled a good response by asserting that the triangle should be equilateral or isosceles, which of course
was an incorrect statement. Some also chose to change the 60° angle to 50°; while this answer may imply the
correct angle sum it is not a correct statement as that angle did not need to be that size.

ol

Question 13b - Performance

Mean
score

Max
score

Mean %

Edexcel averages: mean scored by candidates achieving grade:

ALL

5

4

3

2

1

U

0.68

1

68

0.68

0.91

0.79

0.70

0.58

0.37

0.15

Edexcel Mean Score

0.91
0.79
0.7
0.58
I 0.37
5 4 3 2 1

Grade

0.15

u

O
—
W
O

NN E.@ ()
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g Question 13b - Response A

The diagram below shows a triangle.

The diagram is wrong.
(b) Explain why.

o+ 5o o N= 807
llo + 86 = 1% ¥

(1)

(Total for Question 13 is 3 marks)

1/1

(b)
C1 for summing the three angles = 190

O
—_—
w
o

n i > [y E.@ ()
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g Question 13b - Response B
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The diagram below shows a triangle.

The diagram is wrong.

(b) Explain why.

Becaorina k+ Yo oo\l 501&:0-1-5 - 190
o kriangAe paas Shoudd o dd up.ko
1%0°

O
—
W
O

(1)

1/1

(b)

C1 for either correct statement with no contradiction. We do not need to see the word “angle”.

Note: If there had been a mistake with working out their values (80+60+50 and not got 190), then the C
mark could not be given.

NN E.@ ()
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g Question 13b - Response C

The diagram below shows a triangle.

2N 2

+ S

Ao

60° 50°

The diagram is wrong.
(b) Explain why.
e Anansk. (5 e equleral ATlang\e  and

SADAS (e WP Wi (507 Lok (FeN\ o€ addee
N |A97, T D2RRDALY NN (S WIS -

1)

071

C0 Stating that the traingle is equilateral (or isosceles) is an incorrect statement so will not get the mark,
even though they have summed to angles to 190. The definition of a C mark is: “communication mark
awarded for a fully correct statement(s) with no contradiction or ambiguity”. Anything within their
answer (response) that is incorrect means the C mark cannot be awarded.

O
—
W
O

NN E.@ ()
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Question 15

-

Jlujl Performance } [ g Response A } [ g Response B ] [ g Response C ]

)

Question 15 - Question

15

2.5 kg of onions and 2 kg of carrots cost a total of £2.36
3 kg of carrots cost £1.74

Stuart has £2
He wants to buy 4 kg of onions.

Does Stuart have enough money to buy 4 kg of onions?
You must show how you get your answer.

(Total for Question 15 is 5 marks)
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Question 15 - Mark Scheme

eg 192 or 1.92 or “has 8p left” or 166.5

Question | Answer |Mark Mark scheme Additional guidance
15 Yes P1 [for finding the cost of 1 [for finding the cost of 1 kg|for all P marks can
(supported) lkg of carrots onions work in pence or in £
eg 1.74 +3 (= 0.58) eg 2.(00) ~4 (= 0.5)
P1 [for isolating the cost of [for finding the cost of 2.5
2.5 kg of onions kg of onions
eg 2.36 — (2 X “0.58”) [eg2.5 x“0.5” (=1.25)
(= 1.2(0))
P1 |[for the cost of 1 kg of |[for finding the cost of 2 kg
onions or 0.5 kg of of carrots
onions, eg 2.36 —“1.25” (= 1.11)
eg “1.20”+2.5 (=
0.48)
or “1.20” +5 (=0.24)
or for 4+ 2.5 (= 1.6)
P1 {for the cost of 4 kg of |for finding the cost of 3 kg
onions, of carrots
eg 4 x “0.48” eg “1.11”+2x3 (=
or 8 x “0.24” (= 1.92) [1.665) for comparison
or for “1.6” x “1.2(0)” \with 1.74
C1 |Yes with correct figures shown Allow comparison of

mixed units eg 192
with £2

- Question 15 - Examiner Comments

A significant number of candidates were able to score some marks on this question although only a small
proportion of candidates were able to progress through this problem to achieve a conclusion based on correct
comparable figures. Most candidates made a good start by finding the cost of 1kg of carrots. Those who were
able to progress further then chose to isolate the cost of 2.5kg of onions. Where candidates scored the first
P2, many struggled to scale 2.5kg to 4kg and were therefore unable to progress through the remainder of the
question correctly. Of the candidates scoring 0 marks, many incorrectly halved the £2.36 to split the cost of
the carrots and the onions equally. Common errors that stopped candidates from progressing correctly
included the multiplying of different quantities by 2 to get Skg of onions or Skg of onions and 4kg carrots or
6kg of carrots. Some good responses might have gained full marks had the candidate fully answered the
question by communicating the correct conclusion.

=
Ul

i~ > [ E.@ ()
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Question 15 - Performance

Mean Max Mean % Edexcel averages: mean scored by candidates achieving grade:
score score ° | ALL 5 4 3 2 1 U
2.50 5 50 2.50 4.65 3.91 2.66 1.17 0.38 0.06
5 4.65
4.5
3.91

4
% 3.5
o B 2.66
S 25
2 2
o 2
2
L 15 1.17
wi

1 I

0.38
0.5
0.06
o = —
4 3 2 1

Grade

u

=
Ul

NN E.@ ()
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g Question 15 - Response A

15 2.5kg of onions and 2 kg of carrots cost a total of £2.36
3 kg of carrots cost £1.74

Stuart has £2
He wants 1o buy 4 kg of onions,

Does Stuan have enough money 1o buy 4 kg of onions?
You must show how you gel your answer.

—{i_?h‘ﬂf S:G-S?Drﬂﬂ?- ’;H /6

(A -36 —£1IC TN

L
1286 o b ﬁ\:ﬁ f; Cruwr»

SV Cras =¥ VTS Q15
L ©)
+‘|'Ekﬁ”l ?-g'-é?!'«*ef @
- I
A\
olLe<bt=fl42 SO nm # .
1 C?’ELTH:} J]_|]Jl
O.6%y
g1 ®Z =3 P& ' g
A
B
C

4 /5

P1 for the 0.58

P1 for the 1.20

P1 for the 0.48

P1 for showing 0.48 x 4

C0 because the 0.48 x 4 has been calculated and continued (by multiplying by 2) incorrectly and the final
figure and conclusion are incorrect.
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g Question 15 - Response B

15 2.5kg of onions and 2 kg of carrots cost a total of £2.36
3 kg of carrots cost £1.74

Stuart has £2
He wants to buy 4 kg of onions.

Does Stuart have enough money to buy 4kg of onions?
You must show how you get your answer.

L-S ke 00N> + 2Lko (avvots = £13 60
3kg carvty = E\.F4

-’z,lcg cavwvots L\ \b 4!9 o4 ONiOwngy
. T B O8RS ‘e
O-S% = \ k9 CovrU+S \-1o0 < ’l~5kgonﬂ'M
’L‘(‘{) . 093 KU1 .20 = 0O0'S = .40
P oxlll kg = |.10--0"3
= SO

€T 36— £\ h 10

~-f£135

FoVEa VATV I

d((.((j ofF Omiiwy (o5M £ -3y

2 /5

P1 for finding 0.58

P1 for using this to find the cost of 2.5kg of onions as 1.20
No further marks can be awarded for their working out.

Note: Following this they divide by 0.5 which is finding the cost of 5kg of onions; this could still lead to a
correct answer for 4 kg of onions. Had they then shown this as a complete method using Skg to obtain
4kg: such as taking their 2.40 (for Skg) and x 0.8 (to find 4kg) then they can recover and gain the 4
process marks. But their method of finding 4kg is incorrect.

=
Ul

NN E.@ >
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g Question 15 - Response C

15 2.5kg of onions and 2 kg of carrots cost a total of £2.36
3 kg of carrots cost £1.74

Stuart has £2
He wants to buy 4 kg of onions.

Does Stuart have enough money to buy 4kg of onions?
You must show how you get your answer.

1. 74 =3 = 1058
\key of corrrcy =58p
2 kg of cowrob =F El-1bp

‘Z 2 .26 _}\-16,:‘:;1-?_

oniany
25 -7 = 2 'Z-C‘gp

2 /5

P1P1POPOCO

P1 for finding 0.58

P1 for working through to the 1.2. It does not have to be shown in correct money notation (1.20) and could
also be shown as 120, as they could be working in pence instead of £ at any stage.

PO to find the cost of 1kg or 0.5kg of onions. They do 2.5/1.2 which is the wrong way around (they have not
recovered by getting 48p) so no further marks

=
Ul

NN E.@ >
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Question 17b

Jlujl Performance } [ g Response A ] [ g Response B ] [ g Response C ]

-

® Question 17b - Question

17
(3243.7)x49

53-28

Give your answer as a decimal.

(b) Work out

(2
(Total for Question 17 is 3 marks)

@ Question 17b - Mark Scheme

Question Answer Mark Mark scheme Additional guidance
17 (b) 13.524 M1 38 .
for 33.81 or 2.5 or 50 or digits 13524

Al fcao
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Question 17b - Examiner Comments

Part (a) showed poor understanding of rounding to significant figures with answers of 8, 80 and 87.6 being
common. Many candidates gave answers such as 876 or rounded to the nearest thousand (88 000) or rounded
down instead of up (87 500) whilst some candidates included a decimal point in their answer.

In part (b), the majority of candidates answered this question correctly, but a written method was rarely seen.
There was some evidence of omitting to use brackets in the calculation. Of those who didn’t score full
marks, many scored the method mark for calculating the numerator or denominator correctly. Indeed, those
candidates who worked out the numerator and denominator separately would usually go on to gain full
marks. It was surprising that a good number of candidates chose to arbitrarily round their answers to 1 or 2
decimal places and calculate an estimate. Some copied the answer from their calculator incorrectly putting
13.254 thus costing themselves 2 marks.

il

Question 17b - Performance

Mean Max Mean % Edexcel averages: mean scored by candidates achieving grade:
score score ° [ ALL 5 4 3 2 1 U
1.73 2 87 1.73 1.94 1.84 1.77 1.65 1.36 0.88
) 1.94
1.84 s
1.65
o LB 1.36
o
A
[ =
S 1 0.88
g .
o
5
2 05
0
5 4 3 2 1 U
Grade

O
—_—
~
o

NN E.@ ()
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g Question 17b - Response A

(3.2+37)x49

53-28
Give your answer as a decimal,

(b) Work out

g

O
—_—
~
o

2 /2

(b)

M1AT1 Fully correct answer. They do not need to show any working out.

Note: An answer with the digits 13524 other than the correct answer scores M1A0

n i > [y E.@ >
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[;Jj Question 17b - Response B

(3.2+3.7)x49
53-28
Give your answer as a decimal.

(b) Work out

O
—_—
~
o

1/2

M1A0

(b)
M1 for an answer with the digits 13524
A0 incorrect answer

Note: An answer of 13.5 or 13.52 (without working) scores M1AOQ if they have not already scored marks.

NN E.@ ()
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g Question 17b - Response C

, (32+3.7)x49
(b) Work out 53-8
Give your answer as a decimal. 32 .34 - 12.93%6
S22 =

3.2+~ 2.5

2.1

/ - 3

G- * n-Q = 5254

Y'a asrd) 12936
2.%

- ~ (2]

"’ﬂ (Total for Question 17 is 3 marks)

O
—_—
~
o

1/2

M1A0

(b)
M1 for a denominator of 2.5
A0 the answer is incorrect

n i > [y E.@ ()

Note: 2.5 can be awarded even if it is not the denominator; the candidate may have just calculated the
answer 5.3 - 2.8 and stopped there.
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Question 24

Jlujl Performance } [ g Response A ] [ g Response B ] [ g Response C ]

-

@ Question 24 - Question

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

4+ 80 cm—»
et
e

160 em
s —

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 24 is 4 marks)




=
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Question 24- Mark Scheme

Question Answer Mark Mark scheme Additional guidance
24 Yes P1 |[for a process to find the volume of 1 tank |Could be truncated or
(supported) eg T x 407 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 mt, 7%, h
eg T x 40° 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 amount of IFor this mark [volume of
mixture for 1 tank tank] must come from a
eg [volume of tank] + 101 (= 7962.8...) or [calculation involving 7, 7%, A
4 tanks (= 31851.3...) or be stated as their volume
OR
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)

C1 |[for Yes supported by correct figures There are other possible pairs

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?)

of values which can be used
in the comparison

N 1w > [ E.@ ON%
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- Question 24- Examiner Comments

Nearly all responses scored zero marks. Responses that scored all 4 marks were very rare. Very few
candidates used the correct formula for the area of the cross-section or for the whole cylinder, many using the
diameter rather than the radius. Most candidates failed to find a volume, but simply found the area of a
rectangle by multiplying 80 by 160 and worked with 12800 as if it was the volume of one cylinder. The most
common way of scoring a mark was for finding the amount of fertiliser for each tank. Where marks were
gained this was generally for the process of working out the volume of a single tank or for a process to find
the volume of water per tank. A small minority of candidates got 1 mark for showing 8000 in their

working. The ratio of 100:1 equalling 101 parts evaded nearly all candidates, resulting in minimal full mark

answers.
il || Question 24 - Performance
Mean Max Mean % Edexcel averages: mean scored by candidates achieving grade:
score score ° | ALL 5 4 3 2 1 U
0.17 4 4 0.17 1.54 0.35 0.12 0.04 0.02 0.01
1.8
16 1.54
1.4
g
S 12
(%}
& 1
[
2 o3
o)
X 06
©
W, 0.35
0.2 0.12
0.04 0.02 0.01
5 4 3 2 1 U
Grade

O
N
~

NN E.@ ()
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g Question 24 - Response A

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

«-30cm-—»

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.

Votume oy | bonk = T » Yo' ¥ l6e = Qo424 1- 1) q3
Po4247-7193 x Y= 3 ICe 990-81 Vouume o 4 fanks

232 X looe um3> 32 cec t?

o 42 47 -7193 * le) 277962 8ag Tec

Yes %o Vs & qub ey Ser Lo @ RodNS

3 /4

P1 for finding the volume of 1 tank as shown by the figure 804247.

P1 for x 4 to find the volume of 4 tanks as shown by the figure 32160990.

P1 for the division by 101 to give the figure of 7962.

CO0 This candidate knows what they are doing, but has not fully supported their answer. They have the figure
32000 in working but needed to divide this by 4 to give 8000 as a correct comparable figure with 7962
What they are essentially doing is comparing a figure for 1 tank with one for 4 tanks. Hence CO rather
than C1.

NN E.@ ON%
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g Question 24 - Response B

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

- S0Ocm—»

— e
\,__,_’/

e O | 160cm

W

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

(’LQD\;*’

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

1 litre = 1000 cm’

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

pras gy \ LO © o

P W W=t x5 S vatsier x 32 Q24
yOr—— —x—4+0 .y . T
> Z2 \ikve . 22 oooO

12 ;-:(:f;jm

= R oo ©
- — — /———‘_p_— e
%j" ; £ kenes Q00

7177{ r
- C £ X &
71/((/5('

ST C4qO Ex &)
56 ©0OC
ads K1Y, 00 O s
- & O ©O

BT  RB2,c0vcce — 25,00 ~

(Total for Question 24 is 4 marks)

NN E.@ ()

z’i’&‘i\-’\f i\'r;”; év\u\g-\k_\_

2 /4

P1 for pi (40>x 160). They write this as 25 600 incorrectly, ignoring the pi but they can still have the mark
since the method is shown. It is worth nothing that sight of 256 000pi could be award the mark, but 256
000 alone would not get the mark.

P1 for 32000/4 (=8000)

No further marks since there is no correct attempt to use the ratio

Note: a common error is to use 80 instead of 40 as the radius. In this case it is possible to earn POP1P1CO0
(see additional guidance)
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g Question 24 - Response C

24

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

+—B0cm—»

160 cm

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.

TMr ™ |y

TF4O™ 160+ 25cco0T
3Z Vidres = 3200 em?
25000 <~ 2700 = som

BOxXYy= 320

Yes Korina has tnovgh  Lerhhser Cor +he W +anes .

-

174

P1 for a correct method shown to find the volume of the cylinder, or for 256000pi
PO since there is no further correct method shown

Overall 1 mark

O
N
~

NN E.@ ()
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Question 26

Jlujl Performance } [ g Response A } [ g Response B ] [ g Response C ]

-

@ Question 26 - Question

26 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

/A

Win
do not win
0.35 - Win
do not win
H\\ do not win

()

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

(Total for Question 26 is 4 marks)




=

to Main Contents
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Question 26 - Mark Scheme

Question Answer Mark Mark scheme Additional guidance
26 (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 |[for 0.3 x 0.35
Al Joe

- Question 26 - Examiner Comments

In the first part of this question, there was a clear split between those candidates who understood the
concepts of a tree diagram and were able to insert the correct probabilities and those that seemed to not know
that probabilities needed to sum to 1 and often just repeated values in the tree that they could already see.
Full marks and zero marks were the most common, although some students were able to identify the 0.7 but
not the other two probabilities.

In part (b) most candidates attempted some form of calculation although 0.3 + 0.35 = 0.65 was the most
common approach and led to zero marks. Very few candidates seemed to know that they needed to multiply
the probabilities.

ol

Question 26 - Performance

Mean Max Mean % Edexcel averages: mean scored by candidates achieving grade:
score score ¢ ° | ALL 5 4 3 2 1 U
1.63 4 41 1.63 3.06 2.15 1.73 1.13 0.38 0.16
3.5
3.06
3
g 25
S 2.15
(%]
& 2 1.73
[
Z 15
g 1.13
x
S 1
w
05 I 0.38
0.16
. B =
5 4 3 2 1 u
Grade

QO
N
o
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g Question 26 - Response A

26 Ome weckend 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 farmily will win the music quiz is 0.35

(a) Compilete the probability tree diagram.

Sports quiz Muasic guiz
| .
0.35 wn
win
oO-5 do not win
0.35 wiin

do not win

O ‘S do not win
(2)

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

O-3 X O35

O-105

2

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

(b)
M1 for 0.3 x 0.35
Al for 0.105

NN E.@ Oles
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g Question 26 - Response B

Sports quiz Music guiz

y .
e \ l N %S ) O-é
0.6% do not win

0.35 win
O ) j ) /
do not win
| - O 5 i 4 O-kdonul win

\

03

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

i Lletal for Oucstion 28 S d marks) o

NN E.@ Oles

2 /4

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

(b)
MO as probabilities have been added
A0 follows
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g Question 26 - Response C

Sports quiz Music quiz
r).35// win O+-35
—o. iQ
win ‘2 . ! Z.s
03
do not win
win
R

do not win

do not win

2)

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

0-35 = 35/
L_).is_ - __3__ = 015

4 80 20 -j\
Se Yhe fra'loalo?(f‘j (5 = -

2
o =

2)

(Total for Question 26 is 4 marks)

NN E.@ Oles

1/4

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

(b)

MOAO no correct working
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Question 28
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Jlujl Performance } [ g Response A } [ g Response B ] [ g Response C ]

@

Question 28 - Question

28

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 28 is 3 marks)
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@ Question 28 - Mark Scheme

Question Answer Mark Mark scheme Additional guidance
28 158 P1 |[for a first step in the process
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 —————
30
or 4740 + 30
Al [cao

- Question 28 - Examiner Comments

Only a few candidates were able to gain marks on this question. Those who did were only able to gain one
mark for either finding the total mean height 50 x 167.6 (=8380) or the mean height for the 20 men (=3640).
The most common mistake was to add both given mean heights (167.6 and 182), halve the sum, then
multiply the result by 30. Candidates found it challenging to find the sum of the data when given the mean.
Some candidates calculated both totals but then didn’t know what to do with the results. A lot of answers
simply wouldn’t have made any sense if the candidates had actually thought about it needing to be a height.

JlﬂJl Question 28 - Performance

Mean Max Mean % Edexcel averages: mean scored by candidates achieving grade:
score score ® | ALL 5 4 3 2 1 U
0.16 3 5 0.16 1.47 0.35 0.11 0.02 0.02 0.02
1.6 1.47
1.4
N
o
A 1
C
S 08
= D
g o6
)
2 o4 835
0.2 I 0.11
0.02 0.02 0.02
. m = X 0w
5 4 3 2 1 U
Grade
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g Question 28 - Response A

18 There am_3’()Jnmpn and 20 men at a gym.

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

Work out the mean height of the 30 women.

167 .6 x50 =B2S0°

——

192 X 20 = 3640

4ele @

qg(o%SO" |163.6

(3.6 cm

(Total for Question 28 is 3 marks)

2 /3

P1 for a first step in the process as shown by the correct method, though the figure of 8250 has been
incorrectly calculated

P1 for a complete process arises from the addition of 8250 and 3640, and a division by 30

A0 The answer is incorrect due to the previously incorrect calculation.

'n“DDDEQ'E;IIICD @
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g Question 28 - Response B

28 There are 30 women and 20 men at a gym. o0 pesso -~ ‘e
The mean height of all 50 people is 167.6cm \ & 77 . o
The mean height of the 20 men is 182¢cm (e
Work out the mean height of the 30 women. Z QO e
LS 2.y

\|

SO .

{Total for Ouestion 28 is 3 marks)

173

There are many different calculations here. The marking guidance notes at the front of the mark scheme
show how examiners deal with this situation. The answer given is 3640, which comes from 20 x 182, so we
ignore everything else on this page, and award marks for this single process shown.

P1 for a first step in the process: 20 x 182 or 3640
PO since there is no complete process shown
A0 no correct answer

NN E.@ @
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g Question 28 - Response C

28 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 182cm

Work out the mean height of the 30 women.

Lol Zormm=—%xo

So eeoplel £7. 6 e

W ea = (T

1914l (=S UL

DUk . (-1- 7.y

\7L.

(Total for Question 28 is 3 marks)

cm

0/3

POPOAO

A common approach to this question.

PO no first step to find the total height of the 50 people or the total height for the 20 men
PO no complete process to find the total height of the women and divide by 30

A0 no correct answer

NN E.@ @
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Question 30

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

-

@ Question 30 - Question

o 3G ()

(a) Work out as a column vector

i) a+b

.
(i) 2a-—c

@

The vector d is drawn on the grid.

RN
P)-(

(b) From the point P, draw the vector 2d
@

(Total for Question 30 is 4 marks)
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@ Question 30 - Mark Scheme
Question Answer Mark Mark scheme Additional guidance
30 (a)() 1 Bl |
for
5 S
(ii) 0 M1 2x2—4\ [Need not be shown in
5 for substitution of values eg 321 brackets at this stage
oe
OR f 0 a h b
0 or ere a, b are
r b 5 where a
integer values.
Al 0
for
5
(b) |correct vector| C1 (for a correct vector drawn from point P [Need not be labelled but do
drawn not award if there is any
ambiguity.

- Question 30 - Examiner Comments

Part (a)(i) was surprisingly well answered. A common error was for the numbers to be reversed in
the vector. But in contrast part (ii) was not well answered. While many candidates were able to
show a substituted expression, they often failed to multiply both the 2 and the 3 of vector a by 2
before doing the subtraction. Some candidates forgot to account for the sign and added the vectors

instead.

Many of the candidates failed to attempt part (b). Most of those who did make an attempt did not
know (or failed to recognise) that 2d would be parallel to d, just drawing a random diagonal line.
Some of the candidates drew a correct vector but not from point P. Copying the vector without

doubling it was another common error.

Q30

NN E.@ ()
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Question 30 - Performance

Mean Max Mean % Edexcel averages: mean scored by candidates achieving grade:
score score ° | ALL 5 4 3 2 1 U
1.61 4 40 1.61 3.30 2.49 1.62 0.89 0.46 0.28
3.5 3.3
3
2.49
g 25
o]
A
c 2
g 1.62
5 15
2
g 0.89
w
0.46
0.5 I 0.28
: A =
5 4 3 2 1 u

Grade

NN E.@ @3
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Question 30 - Response A

o a3 »-(3) ()

(a) Work out as a column vector

(i) a+ b
2, = _ 1
5 2 T s 1
s
(1)
(ii) 24 — ¢
2>2 =M _ e i )
- lo
2 =3 = b Lrl=%2
s

The vector d is drawn on the grid.

.

(b) From the point P, draw the vector 2d
(1)

(Total for Question 30 is 4 marks)

NN E.@ @3

3 /4

(ai)

B1 for correct answer

(aii)

M1AO0 for the answer in the form vector [a, 5]

(b)

C1 correct vector 2d

Note: we do not need the arrow, but if it is drawn on their line it should be correct.
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g Question 30 - Response B

o a=(5) e-(3) =)

(a) Work out as a column wvector

(i) a+b
\
5
()
(ii) 2a — ¢ a -
?Xl_—r Lt — L"l'?o o

The vector d is drawn on the grid.

Ib

R

av
NN E.@ @3

(b} From the point P, draw the vector 2d

Ly

(Total for Question 30 is 4 marks)

3 /4

(ai)

B1 for correct answer

(aii)

M1A1 correct answer

(b)

C0 the line is in the correct direction but in this case, it is too long
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g Question 30 - Response C

o ee(@) () ()

(a) Work out as a column vector

BTN AR § ]
) -()-egy

The vector d is drawn on the grid.

4

+——

/ c

IS

(b) From the point P, draw the vector 2d
1)

(Taral far Ouestion 30 ic 4 marks)

1/4

(ai)

B0 incorrect answer

(aii)

M1AO0 the vector [4,6] - vector [4,1] implies the substitution of values so gains M1, but loses the A mark as
incorrectly worked out.

Note: [4,6] alone will not get the mark as we need to see intent to subtract [4,1] too.

(b)

C0 incorrect line

NN E.@ @3
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