\

Please check the examination details below before entering your candidate information
(Candidate surname Other names )

Centre Number Candidate Number

Pearson Edexcel Level 1/Level 2 GCSE (9-1)
(Monday 13 November 2023 )

Morning (Time: 1 hour 30 minutes) Paper
reference

‘Mathematics
PAPER 3 (Calculator) =

Higher Tier %

[ You must have: Ruler graduated in centimetres and millimetres, Total Marks |
protractor, pair of compasses, pen, HB pencil, eraser, calculator,
| Formulae Sheet (enclosed). Tracing paper may be used.

\

Instructions

Use black ink or ball-point pen.

Fill in the boxes at the top of this page with your name,

centre number and candidate number.

Answer all questions.

Answer the questions in the spaces provided

— there may be more space than you need.

You must show all your working.

Diagrams are NOT accurately drawn, unless otherwise indicated.
Calculators may be used.

If your calculator does not have a z button, take the value of z to be 3.142 unless the
question instructs otherwise.

Information

The total mark for this paper is 80
The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

P69535A

Z1/1/1/

©2023 Pearson Education Ltd. ‘ ““““ H‘ “H‘ ““‘ ““‘ H“‘ ‘H‘H “H ““‘ H“‘ “‘H ““ ““
P 6 9 5 3 5 A 0 1 2 4

Read each question carefully before you start to answer it.
Try to answer every question.

Check your answers if you have time at the end.
Turn over

Pearson



Answer ALL questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

1 (a) Write 468000 in standard form.

.68 x 10° s

(b) Write 5.037 x 10™* as an ordinary number.

0.0 005037
St 0.0005037

(Total for Question 1 is 2 marks)
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2 DONOTWRITE INTHIS AREA s
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2 Here is a biased spinner.

The table shows the probabilities that when the spinner is spun it will land on A, on B,
on C and on D.

Letter A B C D

Probability 0.4 0.21 0.32 0.07

Luka will spin the spinner 200 times.

Work out an estimate for the number of times the spinner will land on A.

0.4 x 200 = 80

(Total for Question 2 is 2 marks)
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3 Seija works at a weather station.
The table gives information about the temperature, 7" °C, at midday for each of 50 cities
in the UK on Tuesday.

Temperature (7 °C) Frequency  pyd P.'“..u mldmlvd‘ X

frequinty
10<T<15 2 2.5 25
15 < T'<20 8 17.5 140
20 < T<25 13 22.8 292.5
25 < T<30 21 27.5 §77.5
30 < T< 35 6 22.5 195
(a) Calculate an estimate for the mean temperature. 1230
1230
= 24.6
sO
_________________________ 246 C

Seija says,

“The median temperature is 22.5 °C because 22.5 is the middle number in the
middle group.”

(b) Is Seija correct?
Give a reason for your answer.

,,,,,,,, No. The wmedibn with be in the 25 <T<£ 30 close .

________ IR VO o

(Total for Question 3 is 4 marks)
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4 Jenna is asked to show the inequality —3 < x < 4 on a number line.
Here is her answer.

O O

— 1 1 1 1 T T T T T T %
S5 4 3 2 -1 0 1 2 3 4 5

(a) Write down two mistakes Jenna has made.

1. . There Showtld be a euacle ab ~3
2 The carele. ot ¥ showd be sShoded

(b) Work out the greatest integer that satisfies the inequality

5y—-7<16
t7 1

53(23
] =S5
y < 4.6

(Total for Question 4 is 4 marks)
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5 Ali buys packs of balloons and boxes of pencils.

There are 30 balloons in each pack.
There are 24 pencils in each box.

Ali buys exactly the same number of balloons and pencils.

Work out how many packs of balloons and how many boxes of pencils she could
have bought.
You must show all your working.

30 60 490 120 150 180

2¢ 4g¢ 72 96 120

______________________________________________________ packs of balloons

5 ................ boxes of pencils

(Total for Question 5 is 3 marks)

6 A company orders a large number of plates from a factory.
It would take 30 hours to make all the plates using 4 machines.

How many machines are needed to make all the plates in 6 hours?

30h = 4 machuwet
<S ( ) xS
6h = 20 machwes

(Total for Question 6 is 2 marks)
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7 Riley travelled by car and by aeroplane.

He travelled 143 miles by car at an average speed of 55 miles per hour.
Riley then travelled for 5 hours and 20 minutes by aeroplane.

Work out, in hours and minutes, Riley’s total travelling time.

D .
S T T=7
Car 2h 36ming + Sh 26 mus
D= 143
S =SS
T= 143
sS
= 2.6 hours
wJ .
0.6 X 60 = 36 mwns
2h 36 mwn¢ 7 ............. hours ... 56 ______________________ minutes

(Total for Question 7 is 3 marks)
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8 The diagram shows a solid cube placed on a horizontal table.

force
pressure =

arca

_________

The pressure on the table due to the cube is 3.5 newtons/cm’
The force exerted by the cube on the table is 504 newtons.

Show that the total surface area of the cube is less than 900 cm’

sou
3.5 Grea
area = S04
3.9
2

area = Yyem

S.A. cube = 4% em® x 6
c 864 c.m"
864 < 900

(Total for Question 8 is 3 marks)

P 6 9 5 3 5 A 0 8 2 4
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9 The line L is shown on the grid.

-8
>
-2 2 3 4 x
-1
L
) 1
I
—5 m R
Find an equation for L.
szac-rc m-_'c.hwgzhy _-9_—2
charge nn 2 4
C= +3
y=- 22 +3
_________ y=-2x+3

(Total for Question 9 is 3 marks)

9
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2
10 Make m the subjectof k=p+ ?m

-p P
2m
K-p= 35
xS xS

Sk-Sp

(Total for Question 10 is 3 marks)

11 The floor plan of a house is drawn using a scale of 1:50
On the plan, a room in the house has a floor area of 48 cm’

Work out the real area of the floor of this room.
Give your answer in m’

plan: real
[em : SOcm

lem® : 2500em?
x 48 ( 7) x48
48 em? : 120,000em

2 <10,600

cm™= — m?

120,000 < 10,000 = 12

(Total for Question 11 is 3 marks)
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12 The diagram shows a shaded sector POQ of a circle with centre O and radius 6.2 cm.

The area of the shaded sector is 82.6 cm®

Calculate the size of angle x.

Give your answer correct to 3 significant figures.

x mrt

6
360

(Total for Question 12 is 2 marks)

N
)
~N
<o
]
[
<9 R
(5 )
Qo
"
9
~ . M“
L .
o~ Q- o -~
A.. » 9
T 8 o« J
F ‘« : o
o ° “ 9
t 4 o & L
e 1] (> B 3
A o
o 0 u 33
Al o Ad|S o by
™ M X

R S EIIRRRLSEL && I RRRRIIILIES RIS
ﬁ!.&.: s..???w....? c MOt &“..&. YUY SIHL NI LM LON:
s,.?.,... s S s Sy \%\%\\zi ..s

XX
»0

s

0d

xx\x

1

Turn over »

1 2 4

0 1

A

P 6 9 5 3 5

O]



13 Alan grew 80 plants of the same type outside.
The cumulative frequency graph shows information about the heights, in cm, of
these plants.

A

80

I g
70

60

Cumulative
frequency

40

20

]
0 25 50 75 87.5 100 125
Height (cm)

One of the plants is chosen at random.

(a) Find an estimate for the probability that this plant will have a height greater
than 90 cm.

30

(b) Use the graph to find an estimate for the median height.

86 ~2 = Lo

NN 30 O 20 e
P 6 9 5 3 5 A 0 1 2 2 4
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(c) Use the graph to find an estimate for the interquartile range of the heights.

JAR = UQ - LQ

L@ = 40
uQ = 75

IQrR= 1S-%0 35 ..

- 3s

Alan also grew plants of the same type inside.
The interquartile range of the heights of these plants is 30 cm.

(d) Give one comparison between the distribution of the heights of the plants grown
inside with the distribution of the heights of the plants grown outside.

_________ Thl.wb.u-?m qupmommu
. grester  thon wneede,

(Total for Question 13 is 6 marks)

14 Here are the first six terms of a quadratic sequence.

S 46 1 410 21 gy 35 e 83 75
Find an expression, in Yorme T n, WternWequence.
te ty +4
an®+bn +¢C

a=: $4<2= 2

n | 4 q 16 25 36
: ) x2
an 2 8 18 32 so 72
Seq s N 21 35 83 7S
§eq-an® |3 3 3 3 3 3

I\

+t0 +0 +0 2
.......... 2n” 43 .
On +3 : :
b c (Total for Question 14 is 2 marks)
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15 The diagram shows triangle ABC and triangle AED.
B
22cm

32cm

4 21.6cm E 58.4cm ¢
Show that triangle ABC and triangle AED are similar. B
R Stem
320m
A 21.6em E A f0cm -

SF

3|

SFE = 2 T Te

Scole pochor s same ond ongle A 8 omwmon
h-b.nsle. ARC ond AED simdear.

(Total for Question 15 is 2 marks)
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16 Zia has to set a 4-digit security passcode on her phone.

Each digit of the passcode is a number from 1 to 9
She can use each number more than once.

Zia tells her friend Amber that

the first digit is a cube number 1, 8

the second digit is a prime number 2, 35 9y 7
the third digit is greater than6 7, 8,9

the fourth digit is an odd number. y, 3, §,7, 9

The diagram shows one possible 4-digit passcode.

OXOXO0XO

Amber is going to have one attempt at guessing Zia’s passcode.

Work out the probability that Amber guesses Zia’s passcode on the first attempt.

Combwnations = 2 x U4 x3 x5

= 120

120

(Total for Question 16 is 3 marks)

15
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17 (a) (i) Write x> — 8x + 3 in the form (x — @)* — b where a and b are integers.

2
(x -4) - 4* +3
(x—#)z-lé + 3

(x-4 - (x-4)%-13

(i1) Hence, write down the coordinates of the turning point on the graph
of y=x"—8x+3

(b) Solve 7x* +8x—-5=0
Give your solutions correct to 3 significant figures.

ax?+bx +ec
az=7 b=8 ¢=-5
-bt Jb2-tac
20

X =

= -(8)1? HS‘)"-'-I'(-')("S)

2(7)
= 0.44 87754898 z ~-1.591632633
< -1.94

= 0.449 0.444, -1.59

Alex has to find the solutions of the quadratic equation 34>+ 10k—8 =10

Here is his working and answer. k4 & = 0 3k-2=0
Gk —2)(k+4) =0 lc-:- ;q 3::2 z"?-
k=2 or k=4 S
(c) What mistake has Alex made? . k=3
.......... Whan 3k-2:=0 k= 3 mt 2.

(Total for Question 17 is 7 marks)

16
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18

=V

1
(a) Enlarge triangle P by scale factor —1 5 with centre of enlargement (-2, —1)

Label your image Q.

Triangle P is transformed by a combined transformation of a rotation of 90°
anticlockwise about the origin followed by a translation to give triangle R.

Exactly one vertex of triangle P is invariant under the combined transformation.

has not chorgad

(b) Find one possible column vector for the translation.

(Total for Question 18 is 3 marks)

17
I
- NN 30 1 O 0
P 6 9 5 3 5 A 0 1 7 2 4 Turn over



19 24 cm

4
- Volume of sphere = 3 o
= I s
\\\ /Il 1 l h
: / Volume of cone = 3 mrh
The diagram above shows a frustum F of a cone.

The frustum is made by removing a cone with height 10 cm from a solid cone with
height 15 cm and base diameter 24 cm.

The solid S is made by removing F from a solid hemisphere as shown in the
diagram below.

24 cm

Iscm

The hemisphere has diameter 24 cm.

Calculate the volume of solid S.
Give your answer correct to 3 significant figures.

Vol. {.mchm\ = Vol. la.rga econe — Vol. small cone
Vol. lorge ctone = _sl‘ﬂr"k r=12 h=I(S
= ';jrr(lz)’(ls)

= 70r c:m3

1S
(0
\
Vol. small come = Farth v=8 h=10 .\, . ¢ g.,
= —'-n(?)z('b)

= G‘}O

SF = = .S

r Om

Vol. frystum = T720T - 6_:_9"
1520 .
= 3 m cm

18
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2
'3‘ mr3

2 3
3 n(12)

\Vol. Msgkul. r= 12

"

1HHIS2 T c.m3

Vo(. Solvd S = Vol hn.mls?hn. ~  Vol. faustum

12w - tsa.orr
3

l°l336 - em3

n

2027. 374489

~ 2030 am 2

,,,,,,,,,,,,,,,,,,,,,,,,, 2030 v’

(Total for Question 19 is 4 marks)

19
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20 The turning point on the graph of y = g(x) has coordinates (-3, 6) / +7 4
% - coovdupte

(a) Write down the coordinates of the turning point on the graph of y = g(x — 7)

The graph of y = f(x) is shown on the grid.

A

Y e NS BN

. add 3 4 y
(b) On the grid, sketch the graph of y = f(—x) + 3 &«

mulb\p/l:., x

-1
(Total for Question 20 is 3 marks)

20
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21
A, B, C and D are points on the circumference of a circle, centre O.
AC is a diameter of the circle.
ADE and BCE are straight lines.
Work out the size of angle BDC.
Write down any circle theorems that you use.
LDBC = 35° Argl nw the Some tgqmast are wquat
LADC = 90° Treargles n a femu-cule are rght -angled
LCDE = 90° Argles ™ o sl-to.ia'lvd tne Swum +o |80°
L DCE = ,%9 - (q0° + 28°) A"‘ﬂle‘ N a harge sum to
= €1 Ig20°
LACD = 180°-(q0° + 235°) Angls in a brargle sum b
- §58° (g0’
LBeD = 180° - (62° + s5°) Angles o a stoight Line
- 62° Sum t© \80°
LBDC = 180° - (3s°+63°+88°) 27
. = A7° A‘l’ﬂ\l‘ ‘\h a (‘\'\.013\2 s(’f'(.)glf‘(fl!Qll’lgesot:on 21 is 4 marks) )
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22 Ebony makes some bracelets to sell.

The materials to make all the bracelets cost £190, correct to the nearest £5
Ebony sells all the bracelets for a total of £875, correct to the nearest £5

The total time taken to make and sell all these bracelets was 72 hours, correct to the

nearest hour.

Ebony uses this method to calculate her hourly rate of pay

total selling price — total cost of materials

Hourly rate of pay =

total time taken

The minimum hourly rate of pay for someone of Ebony’s age is £8.20

By considering bounds, determine if Ebony’s hourly rate of pay was definitely more

than £8.20
You must show all your working.

Cost o} motenals

Total uuhj Pﬁu

Totel fme Faken

Howrld Rete LB

L8 LR

Igg \87.S 190 192.5 195

LR UB

; : i a
g70 87215 g9s 8775 ggo

LR UR

7 TS 72 725 73

Szllma LB - (Cost UR

Time UB

872.S - 192.5

72.5
= 9.3793103Y4S
= £9.38
Ye.s , a$ £9.38 > £8.20 (Total for Question 22 is 4 marks)
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2x* + 7 43
23 Given that 4x2 y2 11 where x > 0 and y > 0
S

find, in its simplest form, the ratio x:y

?\(2&11“1) =

22&.2 + \\31 = |T2x?- ll-sul
-29x? +U43y? -2 t U3y?
S4y? = Isox?

\'S'-I' y = \llSO X
3‘?3 = 5J6 x
={c =6
33 = 5:x.

X . H
3:9

O]

%3 (Yx* -y?)

Vs = dade
:34_6_

J2s J¢
sJ6

150

" e

..................... 3:S

(Total for Question 23 is 4 marks)
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24 The diagram shows a triangular prism with a horizontal rectangular base ABCD.

M is the midpoint of AD. 888
The vertex T of the prism is vertically above M. s

AB=14.7cm BC=38cm MT=23cm
P is the point on 4B such that
AP:PB=5:2

Calculate the size of the angle between TP and the base ABCD of the prism.
Give your answer correct to 1 decimal place.

P AP: PB a2+brzct
$:2 1.92 + 10.52 = mP?
<7 = 1. v '
c 10.5em 4.7 <= 7 2.1
b AP= 2.1 xS ﬁq'-...‘o,sz =mf
NG MP = 10.670S 201% cm
M | qem A
e
0
T tanx = A
H tonx = _2__3-..—
2.3em 10.67...
3 . ( 2.3
g x X = ton " ({7
m IO.AG'I...CM ’ =12.16 384004

~12.2°

(Total for Question 24 is 4 marks)

TOTAL FOR PAPER IS 80 MARKS o
. J S
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