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GCSE MATHEMATICS

Example-Problem Past Paper
Higher Tier Paper 2 Calculator

June 2023

Materials I
For this paper you must have: mmnm
e a calculator A
e mathematical instruments. mmu

Instructions

¢ Engage with the fully-worked solutions in full before attempting the shadow questions.

e Explain the fully-worked solutions to yourself, anticipating the next steps in the worked
solutions, making links between the problems and the mathematics used to solve them.

e Apply the methods learnt from the fully-worked solutions to the shadow questions,
writing down all workings in the spaces provided. Your thought process is important.

e Do all rough work in this book.

Information

e The marks for questions are shown in brackets.

¢ You may ask for more answer paper, graph paper and tracing paper.

¢ You should ask your teacher for help on a question if you do not understand a part of
the fully-worked solution. Remember to be specific, understanding why the step was
completed, rather than simply getting the correct answer.

Advice
In all calculations, show clearly how you work out your answer.
Where a calculator has been used, show clearly what you entered into the calculator.
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Do not write
outside the

Answer all questions in the spaces provided. box

1 Write 30:12 intheform n:1

q (30712 )i [1 mark]
"Z{ :I

Answer 2 { 1

I X5

2 Four consecutive triangular numbers are 6 %0 15 21
A —”
Write down the next triangular number. rs T
[1 mark]
2143 29
Answer 2%
1B/M/Jun23/8300/2H
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Do not write
utside th
Answer all questions in the spaces provided. o
1 Write 28:8 intheform n: 1
[1 mark]
Answer 1
2 Four consecutive terms from the Fibonacci sequenceare 3 5 8 13
Write down the next term.
[1 mark]
Answer
2

Turn over »
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box

3 Write down the reciprocal of ;

[1 mark]

£ He

Answer

4 The price of a toy increases by 12.5% to £19.53

Work out the original price of the toy.
[2 marks]

112-5%4|€19.63 .
( 125
)“.7—<(l000/‘, 'é']?:% ‘!)l

Answer £ 1 ?gé
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Do not write
5 outs[;‘de the
0X
3 Write down the reciprocal of 8
[1 mark]
Answer
4 The price of a necklace increases by 37.5% to £38.17
Work out the original price of the necklace.
[2 marks]
Answer £
3

Turn over »
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5 Jess saves 2p, 5p and 10p coins. box
She has
e 45 10p coins
¢ 8 times as many 2p coins as 10p coins
e £17.70 in total.

Work out  total value of 2p coins : total value of 5p coins

Give your answer in its simplest form.
[4 marks]

45 € 10p > %50p : £4.5O
BxUS : 30 BeDx2p: 120y : EF20
450 » 3.20 ¢ (1.3
730-1.30 = £6aD v Sp W,
£2.20: £60
o RO 600 41

2.1 60
b’ &

AR 12

Answer G : 5-

Copyright © 2024 AQA and its licensors. All rights reserved. IB/M/Jun23/8300/2H
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5 Emily saves 2p, 5p and 10p coins. o
She has
e 35 10p coins
e 9times as many 2p coins as 10p coins
e £14.30 in total.
Work out  total value of 2p coins : total value of 5p coins
Give your answer in its simplest form.
[4 marks]
Answer
4

Turn over »
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6 (a) Part of a regular polygon is shown.

Not drawn

Assume that the polygon is an octagon.

Work out the size of an exterior angle.

Extariss Of\d\—'o sum to 260

(2]

30 |

—_—

g
Answer 4{»5’ °

6 (b) In fact, the polygon has more sides than an octagon. g,éi?, C,‘O
What does this mean about the size of an exterior angle? }60

o
, O ° ZC

Tick one box.

It is more than the answer to part (a)

It is the same as the answer to part (a)

l/ It is less than the answer to part (a)

It could be any of the above

accurately

[2 marks]

[1 mark]

Copyright © 2024 AQA and its licensors. All rights reserved.
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Do not write
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6 (a) Part of a regular polygon is shown. box
Not drawn
accurately

Assume that the polygon is a hexagon.
Work out the size of an exterior angle.

[2 marks]

Answer °
6 (b) In fact, the polygon has more sides than a hexagon.
What does this mean about the size of an exterior angle?
Tick one box.
[1 mark]

It is more than the answer to part (a)

It is the same as the answer to part (a)

It is less than the answer to part (a)

It could be any of the above

Turn over »
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Do not write
outside the
7 In a game,

box

¢ an ordinary fair six-sided dice is rolled

o the fair spinner shown is spun.

x2

The score is the dice number substituted into the spinner expression.

7 (a) Complete the table to show all of the possible scores.
[2 marks]

3x

(o | 25 | 36

Copyright © 2024 AQA and its licensors. All rights reserved. IB/M/Jun23/8300/2H
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Do not write
utside th
7 (b) A player wins the game if their score is 10 or more. ok
Work out the probability that they win the game.
[1 mark]
D er vm
3 .4
Answer lg ’o"
7 (c) The game is played 711 times.
Estimate the number of games that are won.
4’ [2 marks]
= %t = dlo
O(
Answer 3 16
8 (a—3)x® +2b=5x*+ 12
Work out the values of a and b.
[2 marks]
Q-3 ¢S 2L 12
¥7 *3 22 QL
n <3
a= % b= 6

Turn over »
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7 (a)

In a game,
¢ an ordinary fair six-sided dice is rolled

o the fair spinner shown is spun.

8x

The score is the number on the dice substituted into the spinner expression.

Complete the table to show all of the possible scores.

[2 marks]

1 2 3 4 5 6
5x 30
8x 16
X2 16

Copyright © 2024 AQA and its licensors. All rights reserved.
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Do not write
utside th
7 (b) A player wins the game if their score is 30 or more. o
Work out the probability that they win the game.
[1 mark]
Answer
7 (c) The game is played 756 times.
Estimate the number of games that are won.
[2 marks]
Answer
8 (a—5)x*+4b=3x%+ 20
Work out the values of a and b.
[2 marks]
a= b=
7

Turn over »
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. . . outsde the
9 A (1, 3) and B (2, 9) are points on a centimetre grid. box
YA
C B (2,9) o

//
/

7

AN

S~~~

ABCD is a parallelogram.
AD and BC are horizontal and each has length 5¢cm
The diagonals of ABCD cross at E.

Work out the two possible pairs of coordinates of E.
[4 marks]

Answer ( [(- : 6 ) and ( "ll : G )

Copyright © 2024 AQA and its licensors. All rights reserved. IB/M/Jun23/8300/2H
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Do not write
9 A (1, 2) and B (-2, 8) are points on a centimetre grid. omggime

y -~

10—

g )

B{-Z 8)x g=

7

]

o

4=

o

2= * A1, 3)

-] _—

T T T T T 1 — T T T T T 1 >
-7 -6 £ 4 -3 -2 -l 1 2 3 4 a B 7 x
ABCD is a parallelogram.
AD and BC are horizontal and each has length 5¢cm
The diagonals of ABCD cross at E.
Work out the two possible pairs of coordinates of E.
[4 marks]
Answer ( , ) and ( , )
4
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10 Write down the translation vector that maps shape A onto shape B. box
[2 marks]

\ 4

co\'"

(%)
Answer -3

Copyright © 2024 AQA and its licensors. All rights reserved. 1B/M/Jun23/8300/2H



17
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10 Write down the translation vector that maps shape A onto shape B. box
[2 marks]

PP

Answer

Turn over »
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11 box

4
Volume of a sphere = Eﬂr3

A bowl is a hemisphere with radius 12cm

12¢cm

Water is poured into the bowl
at a rate of 325cm® per second

for 8 seconds.

Does the water fill more than 70% of the bowl!?

You must show your working.

WNaker - 325 x9 ¢+ 2600em

[4 marks]

\obume a Mw';rlwe : 3 q Sﬂrz . %ﬂr?

2 3

012 361914339
707 g wlhume : O-Fx 30191 - 2533 380314

es.

Copyright © 2024 AQA and its licensors. All rights reserved. IB/M/Jun23/8300/2H
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11

Volume of a sphere = %J‘[r?’

A hollow bowl is in the shape of a hemisphere with radius 9cm

: 8 cm

.

Water is poured into the bowl
at a rate of 185cm?® per second

for 7 seconds.

Does the water fill more than 80% of the bowl!?

You must show your working.

[4 marks]

Do not write

outside the
box

Turn over »
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12 Show that these two rectangles are similar.

5cm 8cm

12¢cm

19.2cm

2:5: 1.6 19.2:17 : 1.6

13 A factory packs x boxes of teabags per hour.

Each box contains 80 teabags.

Show that the factory packs % teabags per minute.

YO+~ o= Yeakogy pes \nous

o

205. “"Qa‘oaﬁs 211 wvqug, -
60

he

2

[2 marks]

Not drawn
accurately

[2 marks]

Copyright © 2024 AQA and its licensors. All rights reserved.
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Do not write
utside th
12 Show that these two rectangles are similar. ok
[2 marks]
Not drawn
accurately
4 cm 9cm
6 cm
13.5cm
13 A factory packs x boxes of plasters per hour.
Each box contains 100 plasters.
5x .
Show that the factory packs 3 plasters per minute.
[2 marks]
4

Turn over »
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14

-

A company has 123 employees.

Information about their hourly rates of pay is shown in the table.

Hourly rate, £p

Number of
employees

10<p<14

66

14<p<20

32

@

20 < p < 40

15

A

40 < p < 100

10

A

The owner of the company uses the data to make two statements.

Total =123

“Over 30% of employees have an hourly rate that is
more than £17”

Statement A

“The average hourly rate of pay is more than £20”

Statement B

4 (a) Show working that supports Statement A.

10 x5 r16: 41

41, L
123 3

: 53.3%

[3 marks]

Copyright © 2024 AQA and its licensors. All rights reserved.
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14 (b)  Why might Statement A not be true? E‘)’Z%W’zt:
[1 mark]
Tho 32 eamplavess wn e 165 p <20 vrberoh wight uaf
e e\lm\v dishaboke d). ({) wovt eonn B, non woedd
wal ¢ stafement A Qolbse-
14 (c) Wc:;zut an es:iénate of the mean to support Statement B. & marks]
10 o = 6
v * 22 ° SW LT, 9.1380m38
0 =« 15 = Uy
o * 1o ° 30
2254
€114 > £1.
14 (d)  Why is the mean not the best average to represent the data?
[1 mark]
Extreme v aluse (MW\D pey 4 E100) drwd\'cdl-) N 7Y S
Ko weGa

Turn over »
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Do not write
outside the

14 A company has 113 employees. box

Information about their hourly rates of pay is shown in the table.

Hourly rate, £p 2;::}232:;
8<p<12 o6
12<p <20 28
20 < p <40 17
40 < p < 60 12
Total =113

The owner of the company uses the data to make two statements.

Statement A

“Over 35% of employees have an hourly rate that is
more than £16”

Statement B

“The average hourly rate of pay is more than £18”

14 (a) Show working that supports Statement A.
[3 marks]

Shadow paper based on June 2023 question paper
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Do not write
utside th
14 (b)  Why might Statement A not be true? ok
[1 mark]
14 (c) Work out an estimate of the mean to support Statement B.
[3 marks]
14 (d) Why is the mean not the best average to represent the data?
[1 mark]
8

Turn over »
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15 Expand (x?— 9xy)(2x + 5y)
% x_z' - qz Y
25 213 - 1@;:23
* SJ 5533 - ‘(’51\; 2x*-13 :cs -9 §x.37‘
Answer 2&3 - ‘(Zi}j - qs-:fjl
16 Line A

has equation y=ax—-1

passes through the point (7, 13)
Line B has equation 5y—3x=4

Show that line A has a greater gradient than line B.

3:0:4 (742) &  12: 3, -|
~ +\
1¢ :
RS 1
2:5,
Sy-2m - &
3‘3& £3Ix
53 = 3xt4
< Ry
. 2 2
NEREXE B 'S A>T

[2 marks]

[3 marks]

Copyright © 2024 AQA and its licensors. All rights reserved.
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Do not write
2 outside the
15 Expand (a“ — 7ab)(3a + 2b) box
[2 marks]
Answer
16 Line A
has equation y=ax—-5
passes through the point (9, 22)
Line B has equation 2y—-5x=7
Show that line A has a greater gradient than line B.
[3 marks]
5

Turn over »
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17
A Not drawn
accurately
37°
9.3cm 4cm
i 1]
B C D
Work out the size of angle x.
[4 marks]
A
23’ 0o O &
< fom o
N H (0 31X
72
[\ x4 w<
© @S2 % s x = Y co(27)
R QA -
SwB: 0
U 3em © - R
4 o0y 31°)
s r Sun X° ¢ 4 os(31)
" A3
4 -.
£ sw’ (‘i@@) * 20. 0902048 ¢
9.3 2 20.|
x= 20-1 °

Copyright © 2024 AQA and its licensors. All rights reserved.
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17

Do not write
outside the
box
Not drawn
accurately
Work out the size of angle x.
[4 marks]
xX= °
4

Turn over »
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Do not write
outside the
18 Rearrange y= x+8 to make x the subject. oo
X
[3 marks]
3 :x +R
s X
x*
xy * x«%
-l -x
-1 < R
xCy-1)+%
(y-\) “yY
x: B
3 -1
. B__
Answer x: d'- \
1B/M/Jun23/8300/2H
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18

Rearrange

z

_xy+4
X

Answer

to make x the subject.

[3 marks]

Do not write

outside the
box

Copyright © 2024 AQA and its licensors. All rights reserved.
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Do not write
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19 Here are the first four terms of a quadratic sequence. box

3 20 47 84

Work out an expression for the nth term of the sequence.
[4 marks]

3 20 «3 24

~A > A
+He +273 +3F

N A )
+1o +1o 10:2.= S

( 5\/\2') 5 20 qc 0]

~Z O 32 4 (2n-4)
3 20 4%} 8¢

Answer 57\,1 FoIn - Y

Copyright © 2024 AQA and its licensors. All rights reserved. IB/M/Jun23/8300/2H
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Do not write
utside th
19 Here are the first four terms of a quadratic sequence. o
6 24 52 90
Work out an expression for the nth term of the sequence.
[4 marks]
Answer
4

Turn over »
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20 (a) P, Q and R are points on a circle.

S is a point inside triangle PQR.

Q

/x>

307

Assume that S is the centre of the circle.

Work out the size of angle x.
1302 : 65

x= &S

20 (b) In fact, the centre of the circle is on PS but not at S.

What does this mean about the size of angle x ?

Tick one box.

It is the same as the answer to part (a)

/ It is greater than the answer to part (a)

It is smaller than the answer to part (a)

It is impossible to tell

Copyright © 2024 AQA and its licensors. All rights reserved.
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[1 mark]

[1 mark]
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Do not write
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20 (a) P, Q and R are points on a circle. box

S is a point inside triangle PQR.

Q
Not drawn
accurately
R
P
Assume that S is the centre of the circle.
Work out the size of angle x.
[1 mark]
x — o
20 (b) In fact, S is not the centre of the circle.
What does this mean about the size of angle x ?
Tick one box.
[1 mark]

It is the same as the answer to part (a)

It is greater than the answer to part (a)

It is smaller than the answer to part (a)

It could be bigger or smaller than the answer to part (a) _—

Turn over »
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20 (c) For a different circle, box
ABis atangent at A
C and D are on the circumference of the circle
AC=CD

Not drawn
accurately

70°

Here is Simon’s method to work out the size of angle y.

Angle ADC =70° (alternate segment theorem)

Therefore y =70° (angles in an isosceles triangle)

Is he correct?

Give a reason for your answer.
[1 mark]

No, Ange ADC#70, ol ACO: 30

Copyright © 2024 AQA and its licensors. All rights reserved. IB/M/Jun23/8300/2H
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Do not write
outside the

20 (c) For a different circle, box
ABis atangent at A
C and D are on the circumference of the circle
AC=CD

Not drawn
accurately

50°

Here is Ollie’s method to work out the size of angle y.

Angle ADC = 50° (alternate angles are equal)
Angle CAD =50° (angles in an isosceles triangle)

Therefore y=80° (angles in a triangle)

Is he correct?

Give a reason for your answer.
[1 mark]

Turn over »
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21 Magana decides to put £500 into an account that pays compound interest. box

She wants to have at least £560 in the account after 3 years.

Work out to 1 decimal place the minimum annual interest rate she needs.
[3 marks]

SO0 ¢ x* > SO
3

xX > SO
S0
:tg> (.12

a > A2 = .62349882 - 02 .$49852 %

Need.3 103 .°I°/o

Answer 3 O' %

Copyright © 2024 AQA and its licensors. All rights reserved. IB/M/Jun23/8300/2H
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Do not write
utside th
21 Asmae decides to put £2500 into an account that pays compound interest. o
She wants to have at least £3200 in the account after 5 years.
Work out to 1 decimal place the minimum annual interest rate she needs.
[3 marks]
Answer %
3

Turn over »
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22

22 (a)

22 (b)

An approximate value of a root of an equation, x, can be found using the iterative formula

Xoar = Y5(x, )2 —2x, -3

The starting value is x; =4

Work out the values of x, and x5

X, 3f5(x.31—2.(x.)-3
o e 215 C0) s 2(%)-3

[2 marks]

I

S 2(e) -3
| Stes) - 2(n8) - 3

L)

6= 411764 648

By continuing the iteration, show that the value of x is more than 4.25
[1 mark]

e G230 1677

Ag: 423576944t
X . €-200C3¢5 1M

1B/M/Jun23/8300/2H
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Do not write
utside th
22 An approximate value of a root of an equation, x, can be found using the iterative formula ° Sboit °
Xpeq = %/7(xn )2 —4x,-5
The starting value is x; =5
22 (a) Work out the values of x, and x;
[2 marks]
Xy =
.X3 =
22 (b) By continuing the iteration, show that the value of x is more than 5.85
[1 mark]
3

Turn over »
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23 Here are three sets of cards.
Set A 1 1 3 5 5 5 6 8
Set B 1 2 4 6 8 8 9
Set C 3 4 5 6

In a game, a player has two options.

Option 1 Option 2

Pick two cards from Set A Pick one card from Set B

and

pick one card from Set C

The cards are picked at random.

The player wins if the total of their two cards is exactly 10

Which option gives a better chance of winning?

Option 1 Option 2

Show working to support your answer.

[4 marks]

Qphion d - 2 ’S's ’g“é -

|-

(
Oon 9 -~ & andb F~7 < 3¢
w §
Cadd F*g°

L 1Y

BId BF 4

Qe

Copyright © 2024 AQA and its licensors. All rights reserved. IB/M/Jun23/8300/2H
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Do not write
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23 Here are three sets of cards. o
Set A 1 2 3 3 6 6 6 8 8
Set B 1 1 2 4 7 7 8 10 10
SetC 3 3 3 6 6 7 8 9
In a game, a player has two options.
Option 1 Option 2
Pick two cards from Set A Pick one card from Set B
and
pick one card from Set C
The cards are picked at random.
The player wins if the total of their two cards is exactly 12
Which option gives a better chance of winning?
Option 1 Option 2
Show working to support your answer.
[4 marks]
4

Copyright © 2024 AQA and its licensors. All rights reserved.
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24 a = 45 to the nearest integer box

b =70 to 1 significant figure

Work out the upper bound for  64° — b?

You must show your working.
[3 marks]

.

e s Q43S
6 $beis

2
u?(’”w‘h 6% Qypax ~ bmwil
* ORA4IST - 6S*

+ £146-S

Answer % \‘16' S

Shadow paper based on June 2023 question paper
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24 a = 65 to the nearest integer

b =30 to 1 significant figure

Work out the upper bound for  24° — b?

You must show your working.

Answer

[3 marks]

Do not write
outside the
box

Copyright © 2024 AQA and its licensors. All rights reserved.
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— box
25 Show that > [ °
x—-4 x+4

2

+

simplifies to where a and b are integers.

x°-16
[3 marks]

_’L_'.'_}J.Z:_‘La’.

- x5x4

= (N | Lo e x-y)
(e-)(xv) (e -4

]

X*-2x-28  x*t3x -28

216 x2-16

(U

2x>- 56
x2-16 a2 L:-S6

Shadow paper based on June 2023 question paper
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25 Show that ¥=5 | x+9
x—2 x+2

b
simplifies to axz_ where a and b are integers.

[3 marks]

Do not write
outside the
box

Copyright © 2024 AQA and its licensors. All rights reserved.
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26 Here is a sketch of y= x?

Ny

26 (@) The minimum pointof y=x? isat(0,0)

Write down the coordinates of the minimum point of y=x%*-3

Answer ( 6 , -3 )

26 (b) The graph y =x? s reflected in the line y=1
Write down the equation of the graph after this transformation.
Answer 3 £ Q- )CL

26 (c) y=x® isnowtransformedtogive y=(x-2)?

Describe fully this single transformation.

Tranglahon by e vedor (20)

[1 mark]

[1 mark]

[2 marks]

Shadow paper based on June 2023 question paper
8300/2H
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Do not write
outside the

26 Here is a sketch of  y = x? box

YA

26 (@) The minimum pointof y=x? isat(0,0)

Write down the coordinates of the minimum point of  y =x%+ 2

[1 mark]
Answer ( , )
26 (b) The graph y= x?> s reflected in the x axis.
Write down the equation of the graph after this transformation.
[1 mark]
Answer
26 (c) y=x* is now transformed to give  y = (x + 3)?
Describe fully this single transformation.
[2 marks]

END OF QUESTIONS
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