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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 Higher
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
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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

(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

The early questions on the paper were generally answered well. Questions towards the end of the paper were
more challenging and it was clear some students struggled with these.

Students appeared well prepared for topics such as prime factors, fraction arithmetic, using the pressure
formula and simultaneous equations. There were also many well plotted cubic graphs. Problems with
algebraic manipulation prevented many students from making progress in Q16 and Q19. Geometric
reasoning and communication was generally weak in Q11 and Q18.

Poor arithmetic often let students down on this non-calculator paper and multiplication and division
calculations were often carried out poorly. Many simple arithmetic errors were made when students knew the
correct processes and these errors resulted in a loss of marks. Students should be encouraged to check their
calculations, especially in the easier and more straightforward questions.
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@ Question 2 - Question

3,51
2 (a) Work out 13 +2Z-

Give your answer as a mixed number.

2., 4
(b) Show that 2§ 76_§

(2)
(Total for Question 2 is 4 marks)
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9,

Question 2 - Mark Scheme

Question Answer Mark Mark scheme Additional guidance
2 (a) 17 M1 (for finding two fractions with a correct Mav be f 3 d 1
20 common denominator (multiple of 20), ay be lrom 5 an 4 or
with at least one correct corresponding 0
numerator, from 3 and Z
20020 20" 20
Al
for 32—0 or an equivalent mixed number
SC B1 for an answer of 3.85 if MO scored
(b) shown M1 " 8>< y y
or 5X— oe or = X= oe or 5X— oe
36 91 34
Al ffor unsimplified fraction which could lead
to ﬂ' eg § or for ﬂ-><—1
9™ 18 33 Q2
4,
or ? g 6 @
or
for unsimplified fraction which could lead @
to 22 € %
3 | g 9 -
or
for unsimplified fraction which could lead
72 afl
to 6, eg i
&
A
B
C
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- Question 2 - Examiner Comments

Part (a) was generally answered well. The most common method was to convert both mixed numbers into
improper fractions and then write both fractions over a common denominator. Many students gained at least
one of the two marks for getting this far. The accuracy mark was often lost because students failed to write
their answer as a mixed number or made an arithmetic error. Fewer students chose to add the whole numbers
and deal with the fractional parts separately but those that did were often successful. Considering that this is
a familiar question early in the paper, a surprising number of students were unable to achieve both marks.

A similar proportion of students gained full marks in part (b) as in part (a) but a greater number of students
gained no marks. Students who showed a correct method usually went on to get full marks. Most of the

. 1 .
successful students started with § X— and evaluated this as —

18
><6=2g

answered the question by showing that 2

3

6
2

3

4=6

‘9

4

3

or cancelled to get

3

ﬂ. Xl. Some students

3

but these approaches were rare.

ol

Question 2 - Performance

QO
N

Mean
score

Max Mean
score | %

Edexcel averages: mean scored by candidates achieving grade:

ALL

9

8

7

6

5

4

3

U

2.60

4 65

2.60

4.00

3.78

3.77

3.63

3.11

2.21

1.32

0.44

3.5

w

2.

wv

N

1.

Edexcel Mean Score
w

[

0.

(8]

4 3.78 3.77 =
3.11
2.21
1.32
|| 0.44
[]
9 8 7 6 5 4 3 U

Grade

N o > [ g.@ S
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g Question 2 - Response A

3 1
2 Work out 1— +2—
(a) Work ou 5 n

Give your answer as a mixed number.

~ N
3 4 12 5 Jet.
5 Y 175 220 235

/¥

(2)

b) Show th 2E 4
(b) Show that 3-6 9

.’.‘l.
£ . - &
R 1 i
3

4 /4

(@
M1 for writing both 3 and ZI- correctly with a common denominator.

A1 for a correct mixed number.

(b)
M1 f 8)(1
or 5X—
36
4.1
Al for cancelling to = X5
33
Note: for Al it is not necessary to see '= § "but if 5 X5 is evaluated incorrectly then the A mark is not

33

awarded.

QO
N

0 o > [Q E.@ O
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g Question 2 - Response B

3 1
2 Work out 1— +2—
(a) Work ow 5 r

Give your answer as a mixed number.

£ ) A I S
S 3 20 20 2 0
32 3.¢ 3 2
A el710 0 20
7 71

3%

(2)

b) Sh h 2-;-'—6—5-
(b) ow that 3 763

-4 - - 1
‘&N L .
zu - e &

1

22t

h i
3
B
2
$65 ﬁ
T = b a e
— e e—
(AL I 3 & -
T

(2)

3 /4

0w > [ E.@ ® 9

(@)

M1 for writing both fractions correctly with a common denominator.
A0 although 2—0 is correct the final mixed number is not.
Note: the final answer must be a mixed number.

(b)
M

8.9
1: §XZ

A1 for the unsimplified fraction ==, which leads to 6.

12

Note: 1—2 is sufficient for A1 but if it is evaluated the answer must be 6.
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g Question 2 - Response C

1
2 (a) Work out l2 + 2~
5 4

Give your answer as a mixed number.

g
3
o e
LI
KROE 4 v
?
- CF _ .-
'—_?)L “'L = -32[) -
o 20 20 320
2)
“(bl Show that 2%—!6=g ‘_55__—..5.
3 |
a2 _® 3xtl =38 =4
23 3 3 6 26 9
3 L =48
= of
Tl =3 A
3 -~} =6 9 A

2 /4

(@)
M1 for writing both fractions with a common denominator with one numerator correct.
A0 as the final answer is incorrect.

Note: if both improper fractions are incorrect then it is not possible to award M1.

% 8.1
M1 for s X

376

A0 as an arithmetic error means that the calculation leads to 3—6, not 1_8

QO
N

N o > [ g.@ S
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Question 3

(?) Question

[ )

alll Performance } [ &4 Response A ] [ EZ Response B } [ 4 Response C ]

©)

Question 3 - Question

3

Simplify (275 x 2%)?

Give your answer as a power of 2

(Total for Question 3 is 2 marks)

9,

Question 3 - Mark Scheme

Question Answer

Mark

Mark scheme

Additional guidance

3

%

M1

Al

28><2 (: 216)
cao

scored.

for the start of a method of simplification,
eg 275*8 (=23) or 2732 (=271 or

SC B1 for answer of 64 or 82 or 4% if M0
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- Question 3 - Examiner Comments

Many students made a good start by working out 275 x 21% as 2%, Others gained the first mark for squaring 273
or 2%, Not all these students went on to complete the simplification correctly. A common mistake was (2%)* =

4%, A significant number of students could not show a correct first step and gained no marks. In some
responses 27 was identified as —32.

ol

Question 3 - Performance

Mean
score

Max

score

Mean
%

Edexcel averages: mean scored by candidates achieving grade:

ALL

9

8

7

6

5

4

3

U

0.98

2

49

2.00

1.79

1.56

1.41

1.15

0.70

0.43

0.20

Edexcel Mean Score

1.8
1.6
14
1:2

0.8
0.6
0.4
0.2

0.98
i
9

179
1.56
141
1.15
0.7
I 0.43
8 7 6 5 4 3

Grade

0.2
u

i~ [ E.@ Ot
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N

Question 3 - Response A

3 Simplify (27% x 2%)°

Give your answer as a power of 2

(27%) % 2%) zHelae 9

-10+\

&

=2

M1 for either (2_ 5)2 =200 (28 )2 =2

A1 for the correct final answer.

e

2 /2

g Question 3 - Response B

3 Simplify (277 x 2%)?

Give your answer as a power of 2

T
(255 28) = (2°)

M1 for a correct start, 27 ><28 223

A0 as the final answer is incorrect.

:-‘Jra

1/2

i~ [ E.@ Ol
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Question 3 - Response C

N

3 Simplify (27 x 2%)°

Give your answer as a power of 2

0 /2

MO because the start of the method, 2% B =43, is not correct.

A0 as the final answer is incorrect.

Note: there is no mark for a correct use of indices following an incorrect start.

i~ [ E.@ Ol
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Question 5

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

@ Question 5 - Question

5 A car factory is going to make four different car models A, B, C and D.
80 people are asked which of the four models they would be most likely to buy.

The table shows information about the results.

Car model Number of people
A 23
B 15
C 30
D 12

The factory is going to make 40 000 cars next year.

Work out how many model B cars the factory should make next year.

(Total for Question 5 is 2 marks)
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9

Question 5 - Mark Scheme

Question Answer | Mark Mark scheme Additional guidance
5 7500 M1 [for method to find expected number of
model B,
eg g % 40000 oe
or 15 % 40000 oe
"234+15+30+12"
Al fcao

Question 5 - Examiner Comments

Students who showed a correct method to work out how many model B cars the factory should make

generally went on to give the correct answer. Some, however, made an arithmetical error when working out
40000 + 80 x 15 and gained one mark only. A common incorrect method was 40 000 + 15. Some students

attempted to find 15% of 40 000 leading to an incorrect answer of 6000.

nll

Question 5 - Performance

Grade

O
u

Mean | Max Mean Edexcel averages: mean scored by candidates achieving grade:
score | score Y% ALL 9 8 7 6 5 4 3 U
1.07 2 54 1.07 2.00 1.81 1.67 1.53 1.41 0.77 0.39 0.16
2 2
1.81
1.67
1.53
1.5 141
(0]
S
A
c
3 1
= 0.77
g
)
8 05 0.39
I 0.16
0
9 8 7 6 5 4 3

i~ [ E.@ Ol
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g Question 5 - Response A

5 A car factory is going to make four different car models A, B, C and D.

80 people are asked which of the four models they would be most likely to buy.

The table shows information about the results.

Car model Number of people
A 23
B 15
C 30
D 12

The factory is going to make 40000 cars next year,

Work out how many model B cars the factory should make next vear.

I_r.é 3 Ratie of FE-{FH

%0 - TB— wanling Medel B

40,000 x = = 2000 4 5pp

13 | &
6| 1ze 000
=112
%0
e

O

3

M1 for a method to find the expected number of model B, 40000x—

16

A1 for a correct final answer.

7,900, model B's

2 /2

i~ [ E.@ Ol
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Question 5 - Response B

N

8 A car factory is going to make four different car models A, B, C and D.
80 people are asked which of the four models they would be most likely to buy.
The table shows information about the results.

Car model Number of people
A 23
B 15
C 30
D 12

The factory is going to make 40000 cars next year.

Work out how many model B cars the factory should make next year.

"E'af"‘ﬂ“r Ule sog -LCeo

6

_Leoo0
Ceoo J_E-'&: HDGOGE%

do

i~ [ E.@ Ol

So000.

1/2

15
M1 for a method to find the expected number of model B, =~ x40000

&0

A0 as the final answer is incorrect due to an arithmetic error.
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N

Question 5 - Response C

5 A car factory is going to make four different car models A, B, C and D.

80 people are asked which of the four models they would be most likely to buy,

The table shows information about the results.

Car model Number of people
A 23
B 15
C 30
)] 12

The factory is going to make 40000 cars next vear.

Work out how many model B cars the factory should make next year.

S 5D
2@ 40 0D
o SO
4 s\a00d

\>

3 40008

2

MO as the method that leads to the final answer is incomplete.

The proportion of model Bs,

A0 as the final answer is incorrect.

LS00

0 /2

8_0 , is shown but the final answer comes from dividing 40000 by 80.

i~ [ E.@ Ol
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Question 9

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

@ Question 9 - Question

9  (a) Complete the table of values for y = 6x — x*

(2)
(b) On the grid, draw the graph of y = 6x — x* for values of x from —3 to 3

Vi
10
8

6

=Y

()

(Total for Question 9 is 4 marks)
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@ Question 9 - Mark Scheme

Question Answer Mark Mark scheme Additional guidance
9 (@ |09),-4,-50,] B2 [forall 4 values correct
54,9

(B1 {for 2 or 3 correct values)

(b) | Graph drawn | B2 (for a fully correct graph |Accept a freehand curve
drawn that is not made of
line segments

[gnore anything outside the
required range

(B1 |[ft (dep on B1 in (a)) for plotting at least 5
of the points from their table correctly)

- Question 9 - Examiner Comments

This question was answered quite well by the majority of students. The table in part (a) was often completed
correctly. Most errors occurred with the substitution of the negative values of x into the equation and
evaluating y as 4 when x = -2 was a common error.

In part (b) the plotting of the points was usually accurate. Most students realised that a curve was needed to
join the points and it was pleasing to see many freehand curves drawn that passed through all the points.
When the points were joined with line segments a maximum of one mark could be awarded. Students who
had gained just one mark in part (a) generally went on to gain one mark in part (b) for plotting at least five of
the points from their table correctly. Students should be encouraged to make sure that their curve passes
through all of the points and doesn’t consist of more than one curve between any two points.

i~ > [ E.@ Ol
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ol

Question 9 - Performance

Mean
score

Max Mean
score %

Edexcel averages: mean scored by candidates achieving grade:

ALL

9

8

7

6

5

4

3

U

2.34

4 59

2.34

3.70

3.53

3.33

3.25

2.78

2.04

1.11

0.00

3.5

2.5

1.5

Edexcel Mean Score

0.5

3.7
3.53
3.33 3.25
2.78
2.04

1.11

I o
9 8 2 6 5 B 3 U

Grade

i~ > [ E.@ |2
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- Question 9 - Response A

9 (a) Complete the table of values for y = 6x — x* -6 - "7'—'— -5

bx-RQ=--1% pilz 5
-l = =8=-4 2%
¢ ~b=>

x -3 2 —1 0 1 2 3
¥ 9 = & | =K O 5 4 -9
(2)
(b) On the grid, draw the graph of y = 6x —x* for values of x from -3 to 3
Va4
-+ IS BN NS u | 1 . 14 i 1+ —— + .
= F 1T 4’ 45 E N ] BRE s EET
T 1 1 14 "
) o= I St
- - - ]j L
1 1T 11 1 . Gl i
6 i -
Ty SR9 B BE. I
T HHt + i t 3
1 A I 1
= PO 3 I . L1
: 2 ? - i H
TN R 2 +H =
31T 2 - = mw \ - :
1 e i T, 1 I A 1 - £ >*~ .‘ -
- [v s - 4 e N \
S & r:\ .- — 2
N S —
T >4 1—4 1 =
- 1 i 1
b4+ 1+ .
it 1 1 < "11—61 = 4 A
I N r 1 ) - T -t
H |
SEsiosia R I R , B
T . = T as
1 10 1 T : g

2)

(@)

B2 for all 4 values correct in the table.

(b)
B2 for a fully correct graph.

H
[98)
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- Question 9 - Response B

9 (a) Complete the table of values for y = 6x — x* 31: g 33: 27
% AT T iGRRE Y3
g~ e ,-::As 18— 27
-6 ¢l 0= "
x -3 -2 =1 0 1 2 3
y 9 w4 | =5 O S 4 -9
2)

(b) On the grid, draw the graph of y = 6x — x* for values of x from -3 to 3

VA
li—-«r‘ t4edqd s s .>_‘:lo . 1
8 4 +

=

A

4
-
i
14
rp
e
.
R R R
]
1
4
1
L'

4
3
1

!

L

:

T

4
por
-
by
1
1
]
1l

.
N
4

4
4
|
4
1
L
L
!
T
T
d
1
T |
-
0
-
L1 SEURSNE]
LIyt
b SERERES
’ [ R
' g
i 1
e
{4
BREE|

. 41—{ i 1‘ I N
| L
w
b t e
1
" INE R ]
. /|
et +
gees. iiRoNn: 888
| 1 I 1 1
(8 1
i Il
} ‘
'S T +
1 L
1 1 +
|
] | 1
3 ¢ — |
>
—~ } b-4-4-+-1-4-4
H
1 1
-Jh-w-l : "
ENENQEENEHA T HOH
‘ -
1
' T ' J‘ !
1 4 SRSREE By B8 $
T 1 11 !
‘ } - a A .
4 E
: : . |
A
HiBHTHH I
i RERG BRENEERS
1
. - [ - H 3 . -
ABRTENBAD IRERAENURA DARREENE
EBARNENA bERENBE
+ P | - i 4 i 1 4 i
“y

(2)

(@)

B2 for all 4 values correct in the table.

(b)
B1 for plotting at least 5 points from the table correctly (all are correct in this case). The graph is not fully
correct as the points have been joined with line segments, not with a freehand curve
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- Question 9 - Response C

9 @Cmpletethcuhlcof\mluufﬂry-ﬁr—xa - f;f"l;}"f;'}); =2

Ce--(-1) -n-3 e
~6~(-1) COd 1Y =

x -3 -2 =1 0 1 2 3

» 9 4 |-5 [ ] 4 -9

(2)
@Onﬂwgrid.dmwﬂwplphnfy=ﬁx—f' for values of x from —3 to 3
Vi
| | T j. ]G 1 1 LI e R 1L
ESRS: Sasse: : i a8
N 25 8 T
N 1 1T T
= [F Sam= 1
Smame Smaty i IHHE
1 1 1 T -+ EEEE
N i
*I' ----‘ AL : T .
13 RS T ) o1 EEESEIEPEEEE. SEEiEazs i)
1 ~l 1 ] . N ~ -1
- NS I EREE NN —
H T ;_Id , 1 i :..‘6
L1y — - - T 1
.|- - _'—l6 1 = _..i;. A
B L T £
=TI T—8 1 T
.
'—]ﬁ 1 |4
C
{2)

2 /4

(@)

B1 for 2 values correct in the table.

(b)
B1 for plotting at least 5 points from the table correctly. Note that this mark is dependent on at least B1 in

().
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Question 10

11 Performance ] [ E4 Response A ] [ £ Response B ] [ 4 Response C ]

©)

Question 10 - Question

10

Lina spins a biased 5-sided spinner 40 times.

Here are her results.

Score 1 2 3 4 5
Frequency 6 8 9 7 10

Lina is now going to spin the spinner another two times.

(a) Work out an estimate for the probability that she gets a score of 5 both times.

(2
Derek is going to spin the spinner a large number of times.
(b) Work out an estimate for the percentage of times Derek can expect to get a score of 1
....................................................... %
(2)

(Total for Question 10 is 4 marks)
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@ Question 10 - Mark Scheme

Question Answer Mark Mark scheme Additional guidance
10 (a) | M1 |[for method to find probability of getting a
16 score of 5,
10 10
¢ 6+8+9+7+10 " 40’ *
Al 1 IAccept any equivalent
for 1_6 oc fraction, decimal form
0.06(25) or 0.063, percentage
form 6(.25)% or 6.3%

Ignore subsequent incorrect
attempts to write the correct
answer in a different form.

(b) 15 M1 |for method to find the proportion of 1s, eg
6
—= 0e
40
Al fcao

=
o

- Question 10 - Examiner Comments

Part (a) was answered quite poorly. Those who used the table to find that the probability of getting a 5 is

—— gained the method mark but many students ignored the fact that the spinner is biased and gave the

40

probability of getting a 5 as 3 Using 20 to work out an estimate of scoring 5 both times proved to be

beyond many students. A common incorrect method was E + E = —1 and often —O or — was given as
40 40 2 0% 4

the final answer.

In part (b) many of the students who gained the method mark for identifying the proportion of 1s as é

40

were able to write this as 15%. Some students showed a method to write —— as a percentage, €.g. —— X

20 20

100, but could not complete the calculation whereas others did not know how to write it as a percentage.
Dividing 40 by 6 was a common error. There were many students who did not identify the proportion of 1s

as ——=

0

i~ > [ E.@ ®
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ol

Question 10 - Performance

Mean | Max Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
1.32 4 33 1.32 3.85 2.78 2.64 1.95 1.51 0.75 0.35 0.02
4  3.85
3.5
o 3 2.78 5
g 7
A 25
& : 1.95
= 1.51
g 15
)
2 1 0.75
05 I 0.35
0.02
. 0
9 8 7 6 5 4 3 U

Grade

=
o

i~ > [ E.@ ©
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g Question 10 - Response A

10 Lina spins a biased 5-sided spinner 40 times.

Here are her results.

Score 1 2 3 4 5
Frequency 6 B 9 7 10

Lina is now going to spin the spinner another two times.
(a) Work out an estimate for the probability that she gets a score of 5 both times.

Spiodayy = 10
4]

10 .10 = 109 . o
0 40 1600 160 10

Derek is going to spin the spinner a large number of times.

(b) Work out an estimate for the rcentage of times Derek can expect to get a score of 1
<G

(S 3 _\S
Ao = /o ® oo = \Sy
—_
) <
A jﬁ-@ SEWS lOoWmes . - . \S
..... i Vo
2)

(a) M1 for E
40

1
A1 for —= which is equivalent to —
160 1 16

(b)
M1 for finding the proportion of 1s, 4—0

A1 for the correct final answer.

2
o

i~ > [ E.@ ®
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Question 10 - Response B

0

10 Lina spins a biased 5-sided spinner 40 times.

<K
AP

Here are her results. -2."5 A
Score 1 2 3 4 5
Frequency 6 8 9 7 10 = Yo

Lina is now going to spin the spinner another two times.

(a) Work out an estimate for the probability that she gets a score of 5 both times.

1. 5% = L= W@

12 -5%

12 .Y,

Derek is going to spin the spinner a large number of times.
05

(b) Work out an estimate for the percentage of times Derek can expect to get a score of 1

G 3

S T
- —_—

%o 20

32

i~ > [ E.@ O

C.6 e %

2)

2 /4

(a)
M1 for 25% given as the probability of getting a score of 5.
AQ as the final answer is incorrect.

(b)
M1 for finding the proportion of 1s, 4—0

A0 as the final answer is incorrect.
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g Question 10 - Response C

10 Lina spins a biased 5-sided spinner 40 times.

.

4
iy
#THere are her results.

Score 1 2 3 4 5
Frequency 6 8 9 7 10

Lina is now going to spin the spinner another two times.

{a) Work out an estimate for the probability that she gets a score of 5 both times.

1

Y l"(f‘ e "‘% ’5§“ rest LNy
-\ .
= T 2wt Biwe

Derek is going to spin the spinner a large number of times.

(b) Work out an estimate for the percentage of times Derek can expect to get a score of 1

& 3 [EDTO0
-5“"' ———
L& Bl
|26 &
z:?liﬂ"q_
7 D€
-2_0{_*,-6 & B Ig LY

(2)

0 /4

(@) |

MO as S is not the probability of getting a score of 5

A0 as the final answer is incorrect.

(b)

MO incorrect method to find the proportion of 1s, = is used instead of —=

34 40

A0 as the final answer is incorrect.

2
o

i~ > [ E.@ ©
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Question 14

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

@ Question 14 - Question

14 The table shows information about the weights, in grams, of some potatoes.
Weight (w grams) Number of potatoes
50<w<70 20
70 <w <280 50
80 <w=<90 60
0 <w<110 30

On the grid, draw a histogram for this information.

r N

Frequency
density

-
-

40 50 60 70 20 90 100 110 120

Weight (w grams)

(Total for Question 14 is 3 marks)
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9,

Question 14 - Mark Scheme

(B2

(B1

Question Answer Mark Mark scheme Additional guidance
14 Histogram B3 (for fully correct histogram, eg relative IFrequency densities are 1, 5,
drawn heights 1, 5, 6, 1.5 6, 1.5

for 3 correct bars

or

for frequency + class interval for at least 3
frequencies and 2 correct bars of different
widths)

for 2 correct bars of different widths

or

for frequency + class interval for at least 3
frequencies)

- Question 14 - Examiner Comments

Q
N

The students who worked out frequency densities and used these to draw a histogram often gained all three
marks. Some students drew the first three bars correctly but then made an error drawing the bar representing
the interval 90 <w < 110 and gained two of the three marks. A few students with the correct frequency
densities did not draw the bars in the correct intervals and gained one mark only. Weaker students often did
not recognise the need to find frequency densities and drew a bar chart. Some students used the midpoints of
the class intervals and the frequencies to get values which they then used to draw a frequency polygon.

i~ > [ E.@ ®
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afll

Question 14 - Performance

Mean | Max Mean Edexcel averages: mean scored by candidates achieving grade:
score | score Y% ALL 9 8 7 6 5 4 3 U
0.58 3 19 0.58 2.24 1.89 1.69 0.97 0.45 0.18 0.02 0.05
25
2.24
2 1.89

) 1.69
2
“ 15
©
[
S 0.97
] 1
<
& .

0 .45

I 0.18 o
0.02 05
0 =
9 8 7 6 5 4 3 u

Grade

Q
N

i~ > [ E.@ ®
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- Question 14 - Response A

14 The table shows information about the weights, in grams, of some potatoes.

Weight (w grams) Number of potatoes

s0<w<70 4 20
70<w<80 3 50
B0 <w=9 &6 60
90 < w= 110 ,5 30

On the grid, draw a histogram for this information.

»

+~
EeamE uwa - T+ ]
Tt 144t v+ d IS BE. 5. : : <
—t 3+ IS B . -
- HHE R : S 1
: - : +
1. - : — + N I IR 4h 08 W Su1
44 44 3 L2 4 - -
4-+ < 4+ it 3
6 . i
- -> * -4 - 4- -
ans - —
- e B o o S S -
! i -
: : j | o
] 3++5- 1 1 _-yj.l. M
- 44 - IEESRGn +—+ 34
- - > C-—
S 3 = + —r‘tJ
‘ —] - +3 i, -
e - S - —+1
3 + +—+ 14+ 4 -
- =
{+1841- : e
1 r i 13 - 3 14 FER SR EE & S . .
‘. o 4. - - -t . S vt~ o 1
N . + - 4~ I I W on $ 3
- . — 3 = =3 . .
—t il u ! ! 3
F et b1+ + 441 4 - -
requency $ 1 T 1 T ce
- —_ 4 . - + - . . 444+
density SRS LN N N - - .
- . - - - .- R = -
-+ +—+1 - - - - . .. -
- == - =
}--— R = —+-14 ( .
- 4 - -+ 4
344§ -
- 1
- - y-p— - et
. - -
++ - I ——
+ +—{— -4 - dod bk 4t
— - -—
—_— N L4 {441 L1l A
r -
‘ ‘ R R -r -
: T
! . H + B o ﬁ -4
R -id il . X
4+ v -1 1 <+ +
= :
o ¥~ .
- e T RS S -
4-3 4 4 :
Tt > 1 ™ » 3 3
T 1 s :
EmEES nam L3 EE SEEab ..
4+ + . .
— =t H=4t=
L . -

i - - >
40 50 60 70 80 90 100 110 120

Weight (w grams)

3/3

B3 for a fully correct histogram.

Note: we do not need to see numbering on the frequency density axis.

W
(9]
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[gz Question 14 - Response B

14 The table shows information about the weights, in grams, of some potatoes.

Weight (w grams) Number of potatoes
S0<w<70 20
70 <w< 80 50
B0 <w<9 60
90 < w< 110 30

On the grid, draw a histogram for this information.

Q
N

Frequency
density

i~ > [ E.@ ®

2B
I B
RN R

4 R SR RE A
RN R SRR

40 S0 60 70 80 90 100 110 120

v

Weight (w grams)

2 /3

B2 for a histogram with 3 correct bars.

No frequency densities are shown and there is no numbering on the vertical axis but the first 3 bars have
been drawn in the correct positions with the correct relative heights.

36



®

kip to Main Contents

]

EE (2 )5 (s ){o ) no J(Lna J(as (a0

22]

g Question 14 - Response C

14 The table shows information about the weights, in grams, of some potatoes.

Weight (w grams) Number of potatoes ff%w M
s0<w<70 N0 20 1
70 <w<80 (O 50 S
80<w<o0 10 60 0
9 <w< 11010 30 (.S

On the grid, draw a histogram for this information.

&

2
7

Frequepcy
densily

o) sEREN

. ‘ D

§ BREL aEBE! SHBES o
S JaDE! deni

40 S0 60 70 80 90 100 110 120

AESiEaRuNs ARmad RESme ERamE
1

—

Weight (w grams)

173

B1 for at least 3 correct frequency densities. None of the bars are correct.

Q
N

i~ i > [ E.@ ©
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Question 18

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

@ Question 18 - Question

18

A and B are points on a circle, centre O.
DBC is the tangent to the circle at B.
Angle AOB =x°

1
Show that angle ABC = = x°

2

You must give a reason for each stage of your working.

(Total for Question 18 is 3 marks)
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9,

Question 18 - Mark Scheme

Question Answer | Mark Mark scheme Additional guidance
18 Result shown | M1 [for angle OBC =90 IAngles must be clearly
or for method to find angle OBA or angle |labelled on the diagram or
180—x otherwise identified.
OAB, eg 2 oe Correct method can be
or for angle ABC =90 — angle OBA, eg 1mp11ed from angle?s on the
angle ABC =90 — y diagram if no ambiguity or
contradiction.
or marks point on circumference and
draws triangle using 4 and B and point
marked
M1 (for method to find angle ABC, eg 90 —
180—x
oe
2
or for x =180 — 2 x angle OBA, eg x =
180 -2y
or for angle at circumference = ZX
C1 |[for correct algebra leading to angle ABC =

QX and one circle theorem relevant to

their method,
eg The tangent to a circle is perpendicular
to the radius

OR

for x =180 — 2y and angle ABC =90 —y
and one circle theorem relevant to their
method,

eg The tangent to a circle is perpendicular
to the radius

OR
1 :
for angle ABC = ZX and one circle

theorem relevant to their method,
leg The angle at the centre of a circle is
twice the angle at the circumference

or Alternate segment theorem

=
00

\Underlined words need to be
shown; reasons need to be
linked to their method.

i~ > [ E.@ ®
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- Question 18 - Examiner Comments

This question was answered very poorly. Some students scored the first mark for angle OBC = 90° which
was often marked on the diagram but could then make no further meaningful progress. Many could not even
get that far. Some students correctly identified an isosceles triangle, but used arbitrary numerical values, e.g.
45, instead of an algebraic approach. Those with some idea usually found expressions for angles in terms of
x although other approaches were occasionally seen. Some students labelled angle OBA or angle ABC as y
and used the relationship between x and y to show the required result and a few students marked a point on
the circle and formed a triangle with AB as the base. Full marks were awarded surprisingly rarely. Some
answers were let down by poor algebra but some students who did show correct working leading to the
required result then failed to correctly state the one circle theorem that was needed for the final mark. Some
gave no reason, others gave a description which did not include the required key words.

il || Question 18 - Performance

Mean | Max Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
0.41 3 14 0.41 2.42 1.64 1.14 0.61 0.33 0.11 0.02 0.08
3
,5 242
p
S 2
e 1.64
% 15
= 1.14
g
> 1
8 0.61
0.5 0.33
. 0.11 0.02 0.08
0 =] = =
9 8 7 6 5 4 3 U
Grade

=
00

i~ > [ E.@ ®
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Question 18 - Response A

I

18
b awn

A and B are poinis on a circle, centre 0, LD {5 a = /2 ORB ={?ED greles iy

DBC is the tangent to the circle at B, baje awales

Angle AQF =x 3 _ IQD - - EHE'_. Ew:..l'

I _-_-EL lebs e o
Show that angle ABC = > x® Stim d'h all gugle
You must give a reason for each stage of your working. ) a 4 =1g20°
. tie A “radive tu e j‘.’" i
Z_ ABC = A0  aeh lcgﬂaznt -ﬂzw.:. @ petpuaion
angle
loBc = LOBA + LABC
Qo = 1go-x 4+ LABC
2
[ABC = qO0 - (usc- - 1)
ol
90 - 90 +
. v
zﬁ@{: = L
ol

M1 for angle OBC =90 or for angle OBA = 1802—)(?
M1 for method to find angle 4BC, 90 — 1&)2—)(?
C1 for correct algebra leading to angle ABC = zx and one relevant circle theorem.

Note: the circle theorem stated must include the words underlined in the mark scheme.

=
00

i~ > [ E.@ ©
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Question 18 - Response B

N

18

A and 8 are points on a circle, centre O
DRC is the tangen! to the circle at B.

=
00

Angle AOR = x*

|
Show that angle ABC = — x*

2
You must give a reason for each stage of your working.

s K2y (s Wong'e)

Aec - 90 -y (omgw i~ g eage )

e A = . AL -
Ko < ABC -

i~ > [ E.@ ®

2 /3

M1 for angle ABC=90 -y

M1 for x =180 — 2y

X 1
Co E= 2 is just sufficient to show that angle ABC = < X but the relevant circle theorem is also needed

2

for this mark.
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Question 18 - Response C

N

18

A and B are points on a circle, centre O,

=
00

DBC is the tangent to the circle at B,
Angle 408 =x*

I
Show that angle AFC = 3 x°

You must give a reason for each stage of your working.

hvghe 0B D ad ope 290° \a.-,&}um& vaPos X o ”

OB AR L = Qo-2 z\noO

x= )

m\)l‘-%{-:%.m'

i~ > [ E.@ ®

173

M1 for angle OBC =90

MO as the second line of working is incorrect.

CO0: the correct circle theorem is given but ‘angle ABC = < X’does not come from correct algebra.

2

Note: the circle theorem statement in this response is acceptable as the words underlined in the mark scheme
are shown.
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Question 19

(?) Question } [ () Mark Scheme

11 Performance ] [ E4 Response A }

EZ Response B } [ 4 Response C }

@

Question 19 - Question

19

Solve ——— =

x+l1

Give your answer in the form a £ b \/2 where a and b are fractions.

(Total for Question 19 is 5 marks)
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@ Question 19 - Mark Scheme

Question Answer | Mark Mark scheme Additional guidance
19 1 n 1 N0 P1 |[for using a common denominator,
i) e x+l  x = 4)or x+1—x -
Xx+1)  x(x+1) X(x+1)

)

or X+1—x= dx(x + 1)
P1 (for expanding and rearranging to get 4x> +|[Note we don’t need to see “=
4x —1(=0) 0”; just the LHS is sufficient
|Accept other forms of the 3
term quadratic,

eg 4x? +4x =1

Correct use of formula or

P1 |(dep P1) ft for a method to solve their 3 completing the square

term quadratic equation,

X 4P —4x4x—1
8 2x4

N %@2 _G)ZJ_lzooe

Al [for values of x, eg _4i—m 0 #T 1

g8 "2 2
oe
IR i/ 11
A1 [for —2 ) oe in the form a+bH/2 IAccept a = —Q, b= )
where are a and b are fractions 1 1
or a = —z, b= —Q

- Question 19 - Examiner Comments

Some students correctly wrote the two fractions with a common denominator and gained the first mark but
many were then unable to carry the algebraic solution any further. Those that did reduce the equation to a 3-
term quadratic sometimes made errors when rearranging and did not get the second mark. Substitution into
the quadratic equation formula was generally done well. Some students who did not get a correct quadratic
equation were still able to gain the third mark for dealing correctly with their 3-term quadratic equation. The

4+32

first of the two accuracy marks was awarded for two correct values of x, e.g. 3 . Some students gave

this as the final answer and others made errors when attempting to write it in the required form. Only a few
students could demonstrate the necessary skills of algebraic manipulation to solve the equation and give the
answer in the required form.

=
©

i~ > [ E.@ ®
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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
0.62 5 12 0.62 4.03 3.24 1.63 1.01 0.32 0.09 0.02 0.13
45
4.03
4
35 3.24
E
S 3
(%]
& 25
=
g 2 1.63
1.5
b 1.01
1
0.32
0.5 I 0.09 0.02 0.13
0 - == —
9 8 7 6 5 4 3 U

Grade

=
©

i~ > [ E.@ ©
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g Question 19 - Response A

19 Solve l - —l— =4
X x+1

Give your answer in the form a £ b2 where a and b are fractions.

B 5. i TN U
PAR LD

¥t - X = Ax(x+\)
(= 4y &X
¥ EA—\=0 6ty

~4 x> —PZip-uac i o
240
- ~ %) - ayux(-1)
2* b
= —E Y ¥ (exq
<
. —ht w7
%
e £ R 1
5 2=
‘_l,ﬁo/‘( { \S,:}:
ARmg T B LEgTa

5/5

P1 for using a common denominator.

P1 for expanding and rearranging to get the correct quadratic, 4x>+ 4x — 1. Note that other forms of the 3-
term quadratic, e.g. 4x>+ 4x = 1 are acceptable.

P1(dep P1) for a method to solve the quadratic - in this case using the quadratic formula. The mark is
awarded for the correct substitution into the formula.

417
8

Al as a correct solution is given in the form required by the question.

A1 for the correct values of x,

=
©

i~ > [ E.@ ®
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g Question 19 - Response B

19 Solve ~ - —— =4 1Hﬁf 2 .
olve ————= :'-\1* Q\ /! e
Give your answer in the form a + b+/2 where a and b are fractions. j_gA JZ_J'

P!
I7 S (>
U2 x%oe = =9
(.;.':'C—i“j T
B O o=y
o2 {0+ 1) 2o Cae 41
B = Yy
f_'__: "'l
o L - Do \
- e o= o~y ¥ \[.:1—;_(:&:“::«—5
5C (o +1Y
2 w4
e
oc (e +1) | S
e e _ur J 22
| G b
=C 2 400 \ ®
b (ae?+22Y = |\ ] —
Uoe? 4+ o = | I =

4 /5

P1 for using a common denominator.
P1 for expanding and rearranging to get the correct quadratic.

P1 (dep P1) for correct substitution into the formula.

4+
8

A1 for the correct values of x,

A0 as the final answer is incorrect.

=
©
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Question 19 - Response C

1

19 Solve l - — =4
X

Give your answer in the form a + b J2 where a and b are fractions.
e e WrE TAREVIATID.

P1 for using a common denominator - at this stage an equation is not required but the numerator(s) must be

x+

'xwﬂ_i = 1:1:*‘-.#
IS
| = g4 *+x
412+1_1 = O o= 9
b= |
o= -b 1t p? -4ac c ==
— 2o

3 8
- % |1*'+4v'+ﬂ ’
X A
Ty TZJ__iJ_H
' 2

correct.
PO because the correct quadratic is not reached.
P1 (dep P1) for correct substitution into the formula to solve their 3-term quadratic equation.
A0 as the values of x are incorrect.
A0 as the final answer is incorrect.

vaJ2
2
+ o J2
........... o

(@]

=
©

i~ > [ E.@ ®
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Question 22

11l Performance ] [ &4 Response A ] [ Ef Response B } [ B4 Response C }

@ Question 22 - Question

22 Here is a triangle ABC.

10.7em

6.5cm
Work out the value of sin ABC

Give your answer in the form — where m and » are integers.
n

(Total for Question 22 is 4 marks)
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@ Question 22 - Mark Scheme

Question Answer | Mark Mark scheme Additional guidance
22 65 Bl |forsin30=0.5
214
P1 |[for use of the sine rule with values
substituted,
X 65 _ 107 oo
®sin4BC~ sin30
6.5xsmn30 325 65
for (sin ABC =) ———~=—o¢ IAnswer of ———= or ==
p1for( )07 107 * 214
or for a complete process to find sin ABC, |gets 3 marks
: 6.5%[0.5]
eg (sin ABC =) 107 °° 'Where [0.5] is their value of
sin30
X 325
Al orm oceg 1070 IAnswer must be in the form

m
% where m and » are

integers

- Question 22 - Examiner Comments

A small proportion of students gained at least one mark for giving the value of sin30 as 0.5 or for a correct
sine rule statement with 6.5, 10.7 and 30 substituted. Students who did not know the correct value of sin30
were still able to gain two of the four marks if they showed a complete process to find sin ABC. Many of
those who gained the first three marks by showing a complete process to find sin ABC using sin30 = 0.5 did

not gain the accuracy mark because they did not give their answer in the form — where m and » are integers.
n

325 65
107 214

mathematical requirements of the question, resorting to right-angled trigonometric calculations and/or
Pythagoras’ Theorem.

The final answer was often given as Many students showed a lack of understanding of the

Q22
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Question 22 - Performance

Mean | Max Mean Edexcel averages: mean scored by candidates achieving grade:
score | score % ALL 9 8 7 6 5 4 3 U
0.71 4 18 0.71 3.18 2.90 2.19 1.25 0.47 0.10 0.01 0.77
¥ —giE
3 2.9
g 25 2.19
A
§ 2
=
< 15 1.25
5
s 1 0.77
0.47
0.5
01 ool I
0 =
9 8 7 6

Grade

5
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g Question 22 - Response A

221 Here is a triangle A8C.

JU"II'|

A G.5cm

Work out the value of sin ABC

Giive vour answer in the form — where m and » are integers,
]

_ .5
W IIH'-D\-\!' - — Q22

SiaaoA A G0 onb

Sia B
Sn Pz &5 N Lo
s AR Lo

.'—"-J;ﬂ
1
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B1 for sin30=0.5
P1 for use of the sine rule.
P1 for a correct process to find sinABC

Al for a correct final answer in the required form.
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g Question 22 - Response B

121 Here is a triangle ABC,

B
1. Tem
30"
A 68.5cm c
Work out the value of sin ABC
. . m
Give yvour answer in the form — where m and # are integers.
M
" b . < Q22
—— = -
Him A Sind> B =
E£.9 xo-5 z, 295
rd £-5 Sim 5 = -
F W . o 1 ll i I la -f—
B 3 i

== | Wl
"
W

15
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3 /4

B1 for sin30 = 0.5
P1 for use of the sine rule.
P1 for a correct process to find sinABC

A0: 3.25/10.7 is a correct value for sinABC but the answer is not in the required form.

. m .
Note: the final answer must be in the form — where m and » are integers.
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g Question 22 - Response C

21 Here is a triangle AFC,

10.7 cm

4 6.5cm

Work out the value of sin ABC

. m ,
Give your answer in the form — where m and » are integers.
1

AC _ BC
m"‘ﬁ% Q22

6.5 10,7
AL T sinzo

sin HBC = 230 X465
10, F

i~ > [ E.@ ®
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B0 as sin30 = 0.5 is not shown

P1 for use of the sine rule with values substituted
P1 for a correct process to find sin ABC

A0: no final answer is given.

Note: students who use an incorrect value or no value for sin30 can still access the two P marks.
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