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GCSE MATHEMATICS
Example-Problem Past Paper

Foundation Tier Paper 2 Calculator
June 2023

Materials I

For this paper you must have: mmmm

e a calculator A

e mathematical instruments. il

Instructions

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

¢ 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.

¢ 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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Answer all questions in the spaces provided.

1 (a)  Hereis a number Ii?f':)ulmpf 90:6¢:5
I ! ! ! ! ! | ! |
3
What number is at X?
[1 mark]
Answer 36
1 (b) Here is a different number line. . .
Zyumps Gi%:2
I ! ! ! ! ! |
-6 -4 Y 0 6
. . \_-’/
Y
What number is at Y?
[1 mark]
Answer —'2
1B/M/Jun23/8300/2F
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Do nqt write
Answer all questions in the spaces provided. outside the
1 (a) Here is a number line.
| | | I I |
0 25 X 50
What number is at X?
[1 mark]
Answer
1 (b) Here is a different number line.
| | I | |
-12 Y 0 12
What number is at Y?
[1 mark]
Answer
2

Turn over »
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2 Match each expression on the left with the simplified expression on the right.

One has been done for you.

12a
3a +4a
Ta
14a - 2a
3a
3a x 3a
¥ x & 50 .
c 3% 3xa ¢l IxQ 18a
6 X 3a
Ged«a < 180 - 942
12a + 4 )
6a

[4 marks]
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Do not write
2 Match each expression on the left with the simplified expression on the right. Owségi e
One has been done for you.
[4 marks]
14y
4y + 5y
25)?
16y — 2y
Sy
5y x 5y
9y
7 x 3y
21y
15y + 3
25y
4

Turn over »
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Each shape has an area of six square centimetres.

Here are some shapes.

S O
e
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[2 marks]
[1 mark]

1B/M/Jun23/8300/2F
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7 IZ
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-

Answer
Answer

Which shape is congruent to shape A?

Which has the bigger perimeter, shape A or shape B?
Pecmeker Az Rt A*Iriv\eld1r3x(4)
Ponaeher B: g o1+2vie24)

You must show the lengths of both perimeters.

Copyright © 2024 AQA and its licensors. All rights reserved.
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3 Here are some shapes.

Each shape has an area of six square centimetres.

i
EESiStsnsanasae

3 (a) Which has the bigger perimeter, shape A or shape B?

You must show the lengths of both perimeters.

Answer

3 (b) Which shape is congruent to shape C?

Answer

[2 marks]

[1 mark]

Do not write
outside the
box

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

Turn over »

Shadow paper based on June 2023 question paper
8300/2F



Do not write
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Which two shapes fit together to make a rectangle?

3 (c)

[1 mark]

and

Answer

On this grid draw a reflection of shape C.

3 (d)

Show your mirror line.

[2 marks]

I e e i e i b
ISR ST (RS | SUNE N, S (S

]

1

1

I

1

1

I
e S S S e i G

]

I

1

]

I

i
e e e .
e e i Sttty
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Do not write
3 (c) Which two shapes fit together to make a rectangle? OUtségi e
[1 mark]
Answer and
3 (d) On this grid draw a reflection of shape F.
Show your mirror line.
[2 marks]
3

Turn over »
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Do not write

. . outside the
4 Points P and Q are shown on the grid. box

\

N

4 (a) Write down the coordinates of P.

(= ,
Answer ( L" : 3 )

) [1 mark]

4 (b) Angle PQR is a right angle.

Work out possible coordinates for R.
[1 mark]

Answer ( .2 , - g )

Copyright © 2024 AQA and its licensors. All rights reserved. IB/M/Jun23/8300/2F
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4 Points P and Q are shown on the gri

d.

VA

4 (a) Write down the coordinates of P.

Answer (

M =

4 (b) Angle PQR is a right angle.

Work out possible coordinates for R.

Answer (

Do not write

outside the
box
P
4 5 X
[1 mark]
)
[1 mark]
)
2
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5 (a) A shop sells bottles of orange juice.

Each bottle costs 75p

Work out the greatest number of bottles that can be bought with £5

£5<500r :

Answer G

5 (b) Two shops sell bottles of apple juice.

Shop X Shop Z
pack of 4 bottles
Was £2.50
Now 10% off

pack of 12 bottles
£7

At which shop is it cheaper to buy 24 bottles?

Show working to support your answer.

@ ol 4 pasd-25 @ 2

[2 marks]

[4 marks]

_
2250 - 25, £225 123\%[ 24 (o,

xS £1 | £y
D
% o] 24 b 5

£225 | 13
~C

Answer S l\qo )(

Copyright © 2024 AQA and its licensors. All rights reserved.
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5 (a)

5 (b)

A shop sells bottles of cola.
Each bottle costs 65p

Work out the greatest number of bottles that can be bought with £5

Answer

Two shops sell bottles of lemonade.

Shop D Shop F
pack of 8 bottles
Was £5.50
Now 10% off

pack of 20 bottles
£13

At which shop is it cheaper to buy 40 bottles?

Show working to support your answer.

Answer

[2 marks]

[4 marks]

Do not write
outside the
box
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Do not write
outside the

6 A game has four cards labelled A, B, C and D. box

Ellie picks two of the cards at random.

Complete the list of the six possible pairs of cards she could pick.

[2 marks]
AB
AC
AD
éC
&0
co
7 (a) Complete the boxes using
two different even numbers
and
two different odd numbers.
[2 marks]

9 |+ & |+ 19 |+ 21 | =46

(G1R4\ NN ockd 0dd

Copyright © 2024 AQA and its licensors. All rights reserved. IB/M/Jun23/8300/2F
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outsde the
6 A game has four cards labelled W, X, Y and Z. box
Holly picks two of the cards at random.
Complete the list of the six possible pairs of cards she could pick.
[2 marks]
WX
7 (a) Complete the boxes using
two different even numbers
and
two different odd numbers.
[2 marks]
+ + + = 38
4

Turn over »

Shadow paper based on June 2023 question paper

Copyright © 2024 AQA and its licensors. All rights reserved. 8300/2F



16

7 (b)

7 (c)

Complete the boxes using
a factor of 12
and

a factor of 40

s

——

1«12 1«
2>20

1l x6
st =©

Complete the boxes using

a square number
and

a prime number.

26 | = 92 | =18

Squoeg: 1, 4, 9, e, 25, 60) 9, 64, 8.
en’mas: @Z, S, :F, “‘ ...

[2 marks]

[2 marks]

Copyright © 2024 AQA and its licensors. All rights reserved.
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. outsds the
7 (b) Complete the boxes using box
a factor of 24
and
a factor of 50.
[2 marks]
X = 40
7 (c) Complete the boxes using
a square number
and
a prime number.
[2 marks]
+ = 32
4
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Do not write
outside the

8 93 people were asked if they played online games one day. box

The frequency tree shows some information about their answers.

More than one
Played game played?

8 (a) 75% of the people who answered Yes played one game.

Complete the frequency tree.
[3 marks]

3%:%3  Eoq s lerd)va. %

Copyright © 2024 AQA and its licensors. All rights reserved. IB/M/Jun23/8300/2F
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Do not write
tside th
8 75 people were asked if they played online games one day. o
The frequency tree shows some information about their answers.
Two or more
games played?
Played
YES-_FF--H_--_O
YES -_\_--\-I:l-a_\_-_-\_-_\_-©
No
8 (a) 75% of the people who answered Yes played one game.
Complete the frequency tree.
[3 marks]
3
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8 (b) One of the 93 people is chosen at random.
P(used social media) is more than 0.68
What is the smallest possible number of people who used social media?
[2 marks]
0-63 x93 = €3.24
Answer 6({-
1B/M/Jun23/8300/2F
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8 (b)

One of the 75 people is chosen at random.

P(used social media) is more than 0.63

What is the smallest possible number of people who used social media?

Answer

[2 marks]

Do not write
outside the
box
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Do not write
outside the

9 (a) The cost of a TV streaming service is box
£6 per month for the first 4 months

then

£11 per month for the rest of the year. (12 -4 : 8 W](MMq))

Work out the total cost for the year.

[2 marks]
EG xE . fa¢
\
e <9 - BB 24
+88
Answer £ 112
9 (b) A TV series has ten episodes.
Nine episodes are each 50 minutes long.
One episode is 1 hour 42 minutes long.
Work out the total length of the series.
Give your answer in hours and minutes.
[3 marks]

W 4w ¢ 101w
qx 0m ¢ §0m

450 + 102 552 minumkes o02:e0 92 howss
Uhow * Txn: S Omawke,
8§2-swa: @

Answer q hours 12_ minutes

Copyright © 2024 AQA and its licensors. All rights reserved. IB/M/Jun23/8300/2F
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9 (a) The cost of a TV streaming service is

£9 per month for the first 2 months

then

£16 per month for the rest of the year.

Work out the total cost for the year.

Answer £

9 (b) A TV series has twelve episodes.

Eleven episodes are each 40 minutes long.

One episode is 1 hour 22 minutes long.

Work out the total length of the series.

Give your answer in hours and minutes.

Answer

hours

Do not write
outside the
box
[2 marks]
[3 marks]
minutes
5
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Do not write
outside the
10 (a) There are 1020 books in a box. box
% of the books are blue.
How many are blue?
[2 marks]
= & o0 - (19720 ¢5)
5% 1020:51~2 = 4B
Answer q‘()%
10 (b) There are green pens and red pens in the box.
Theratioof green:red is 4:3
What fraction of the pens are green?
[1 mark]
&
Answer ¥
10 (¢) There are some calculators in the box.
220 are scientific.
30 are not.
What percentage of the calculators are scientific?
[2 marks]
220 + <« 950 220 | 0-85 - 85%
250
Answer %8 %

Copyright © 2024 AQA and its licensors. All rights reserved. IB/M/Jun23/8300/2F
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10 (a) There are 1440 books in a library.

% of the books are fiction.

How many are fiction?

Answer

10 (b) There are milk chocolates and dark chocolates in a box.

Theratioof mik:dark is 7:4

What fraction of the chocolates are milk?

Answer

10 (c) There are some pens in the box.
114 are black.

36 are not.

What percentage of the pens are black?

Answer

Do not write
outside the
box
[2 marks]
[1 mark]
[2 marks]
%
5
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11 Here is a Venn diagram.

& =60 people
H = people who own a gaming headset

W = people who own a smart watch

21

11 (a) 15 of the people own a smart watch.

Complete the Venn diagram.
[2 marks]

5-1:3 60 - (24 F+8) ~ 60-39:2|

11 (b) One of the 60 people is chosen at random.

What is the probability that they own both a gaming headset and a smart watch?
[1 mark]

P

—

Answer 60

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

Here is a Venn diagram.

& = 60 students
M = people who own a mobile phone

H = people who own headphones

Do not write
outside the
box

M

11 (a) 11 of the people own headphones.

11 (b) One of the 60 students is chosen at random.

Complete the Venn diagram.

What is the probability that they own both a mobile phone and headphones?

Answer

[2 marks]

[1 mark]

Copyright © 2024 AQA and its licensors. All rights reserved.
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Do not write
outside the

11 (c) Marek is going to buy a gaming headset that costs £35 box
He already has £19

He plans to save the rest in two equal amounts over the next two weeks.

He uses this method to work out in pounds how much to save each week.

35-19+2

What is wrong with his method?

'E,b CDJ QJ.—J\M w \M waue AICV\B\‘O’\ on*'
MGre shodd wod. ok (35-19) : 2

[1 mark]

Copyright © 2024 AQA and its licensors. All rights reserved. IB/M/Jun23/8300/2F
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o outsds the
11 (¢) Charlie is going to buy headphones that cost £45 box

He already has £17

He plans to save the rest in four equal amounts over the next four weeks.

He uses this method to work out in pounds how much to save each week.

45-17 + 4
What is wrong with his method?
[1 mark]
1
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12 Kai says that 3:2 is an equivalentratioto 9:6
Jo says that 1.5:1 is an equivalentratioto 9:6
Who is correct?
Tick one box.
Both of them
4
,/ Kai only
Jo only
Neither of them
Give reasons for your answer.
[2 marks]
Ecvwvol(/\k rohos are nof mten (1 P pom n:L
1B/M/Jun23/8300/2F
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Do not write
tside th

Sune says that 2: 5 is an equivalent ratioto 6: 15 o
Peter says that 1.2 : 3 is an equivalent ratioto 6: 15
Who is correct?
Tick one box.

Both of them

Sune only

Peter only

Neither of them
Give reasons for your answer.

[2 marks]
2

Turn over »
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13 28 is increased by 25%
40 is decreased by 15%

Which answer is bigger?

Show how you decide.

Qg x 1.2% - 35

Answer ig ufofease.cl % ZS%

[4 marks]

Copyright © 2024 AQA and its licensors. All rights reserved.
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Do not write

13 40 is increased by 15% OUtségi e
64 is decreased by 25%
Which answer is bigger?

Show how you decide.
[4 marks]
Answer
4

Turn over »
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14 Factorise  12a + 15b
[1 mark]
l,‘l%;xo\ r énS*‘o o g(z*l*a + S"b}
Answer 5(&& + S’b)
15 Write down all the integers that satisfy the inequality
3<<x<?2 .‘- (
2 marks
)
Answer ~ 3, - l, -1 , O’ |
16 A linear sequence starts
7 10 13 16
I A 4+
Work out an expression for the nth term of the sequence.
[2 marks]

n = 3 © h\ 12
Snt - ¥ 10 12 16

Answer 57\ i

Copyright © 2024 AQA and its licensors. All rights reserved. IB/M/Jun23/8300/2F
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14 Factorise  14x + 21y
Answer
15 Write down all the integers that satisfy the inequality
-1<x<4
Answer
16 A linear sequence starts
7 12 17

Work out an expression for the nth term of the sequence.

Answer

Do not write

outside the
box
[1 mark]
[2 marks]
22
[2 marks]
5
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17 Jess saves 2p, 5p and 10p coins.
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 x 10p : EUSO (fop o)
@ x4S : 260 360 x 20 « EF.20 (ZI’ Covn)

450 +320 > It A0 <lt30: £6.00 (Sp omo)

Answer 6 : j

Copyright © 2024 AQA and its licensors. All rights reserved. IB/M/Jun23/8300/2F
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Do not write
17 Emily saves 2p, 5p and 10p coins. OUtségi e
She has
e 35 10p coins
¢ 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
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18

18 (a)

In a game,

¢ an ordinary fair six-sided dice is rolled

o the fair spinner shown is spun.

x2

3x

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

Complete the table to show all of the possible scores.

[2 marks]
1 3 4 5 6
2 2 6 8 10:/ 42',/
x | 3 91 124 15 ) 18
| 9| 16 | 2. 36

Copyright © 2024 AQA and its licensors. All rights reserved.
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18 (b) A player wins the game if their score is 10 or more.

Work out the probability that they win the game.

% Sweo o 10 o wiore.
8 Sunes

2

=2
Answer 18 - 9

18 (c) The game is played 711 times.

Estimate the number of games that are won.

%x 11 - 3

Answer 316

[1 mark]

[2 marks]

Copyright © 2024 AQA and its licensors. All rights reserved.
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18 In a game,
¢ an ordinary fair six-sided dice is rolled

¢ the fair spinner shown is spun.

8x

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

18 (a) Complete the table to show all of the possible scores.

[2 marks]

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

Shadow paper based on June 2023 question paper

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

8300/2F

Do not write
outside the
box



41

Do not write
18 (b) A player wins the game if their score is 30 or more. OUtségi e
Work out the probability that they win the game.
[1 mark]
Answer
18 (c) The game is played 756 times.
Estimate the number of games that are won.
[2 marks]
Answer
5
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19 (a) Part of a regular polygon is shown.

Not drawn
accurately
Assume that the polygon is an octagon. (Q Mé\w)
Work out the size of angle x.
[2 marks]

ExYenor OI\J\M 0dd pp T 30°

X0N:% - u§

Answer L( 5 °

19 (b) In fact, the polygon has more sides than an octagon. 5___6_0 . q,o“ 360 °

——

What does this mean about the size of angle x ? 0' 10

Tick one box.
[1 mark]

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

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

19 (a) Part of a regular polygon is shown. box

Not drawn
accurately

Assume that the polygon is a hexagon.

Work out the size of angle x.
[2 marks]

Answer

19 (b) In fact, the polygon has fewer sides than a hexagon.

What does this mean about the size of angle x ?

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
20 Write down the translation vector that maps shape A onto shape B. box

[2 marks]

Answer ( "-43)

Copyright © 2024 AQA and its licensors. All rights reserved. IB/M/Jun23/8300/2F
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20 Write down the translation vector that maps shape A onto shape B.

Answer

 J

[2 marks]

Do not write
outside the
box
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21

4
Volume of a sphere = 3 e

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.
[4 marks]

32Sew®ls %xBg = 260w (wkhf)

T xTx12° ¢ 7238 2234387

% 22 2244328%) <2 = 3,610.uY% 33Aa35 (vong%
e, boul)

3.6 (473435 % O = 2533. 380313855 ow®

Yes. 6D 2 2533.38
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21

Volume of a sphere = gﬂr

A bowl is a hemisphere with radius 9cm

3

9 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.

g
Ll |

[4 marks]

Do not write
outside the
box
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22 Show that these two rectangles are similar.
5cm 8cm
12cm
2. 16 BZ 16
O \Z

Scale _EOW : 1.6

23 A factory packs x boxes of teabags per hour.

Each box contains 80 teabags.

Show that the factory packs % teabags per minute.
BO % x =

80£ 160 = tea bagy ps munae

19.2cm

BOX +ea\a&34 pesr ow

[2 marks]

Not drawn
accurately

[2 marks]

Copyright © 2024 AQA and its licensors. All rights reserved.
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Do nqt write
22 Show that these two rectangles are similar. outside the
[2 marks]
Not drawn
accurately
4 cm 9 cm
6 cm
13.5cm
23 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]
END OF QUESTIONS
4
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