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GCSE MATHEMATICS

Example-Problem Past Paper
Higher Tier Paper 3 Calculator

June 2023

Materials —
For this paper you must have: ey—
e a calculator el
e mathematical instruments. mmw

Instructions

e 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.
o 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 don't 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
box

Answer all questions in the spaces provided.

1

The line with equation y =2x +7 intersects the y-axis at A.

Complete the coordinates of A.

j cmMy 4 c_\ \(
ML
;anb‘)( 3’ Answer ( 0 , —q’ )

Write down a fraction equivalent to 1.875

1325
1000
|8}Y
Answer 100

5x + 11 = 3x + 19
- - 3%

2x 4= (9

-1 -1

=1 '.'7..%

X = 4

Solve

)
b

[1 mark]

[1 mark]

[2 marks]
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Do not write
utside th
Answer all questions in the spaces provided. o
1 The line with equation y =6x — 3 intersects the y-axis at A.
Complete the coordinates of A.
[1 mark]
Answer ( 0 , )
2 Write down a fraction equivalent to 2.925
[1 mark]
Answer
3 Solve 10x—17 =4x + 13
[2 marks]
x =
4

Turn over »
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4 A map has a scale of 1 :5000 o
How many metres are represented by a length of 4.5¢cm on the map?
[2 marks]
lem \'fe,frex,JZ 5000em = S0m
m( Im [ 100cm lYS"O *Q"y‘( fom | Som )w‘
§0m 500 &S 122 Sn
Answer 2 2 S_ m
5 The number of hedgehogs in England is expected to reduce by 4% each year.
Assume there are now 1000000 hedgehogs in England.
Work out the expected number of hedgehogs in England after five years.
You must show your working.
[3 marks]

1000 000 ¥ 0.% = §15, 5% (%

Answer %1{ ! 3}3
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utside th
4 A map has a scale of 1:6500 o
How many metres are represented by a length of 3.8 cm on the map?
[2 marks]
Answer m
5 The number of foxes in England is expected to increase by 2% each year.
Assume there are now 357 000 foxes in England.
Work out the expected number of foxes in England after six years.
You must show your working.
[3 marks]
Answer
5

Turn over »
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6 Here is cuboid A.

Cuboid B is made from two of cuboid A.

B

volume of A : volume of B=1:2

Matthew says,

“surface area of A : surface area of B must be 1 : 2 because B is made of 2 of A.”

Is Matthew correct?

Tick one box.

/
Yes / No Cannot tell

Give a reason for your answer.
[2 marks]

C\F\W’f\ A i ,l:omto\ o} b focey, wherear oo §
» ,fo:wwl o 10 % et f“‘" wHhowt hae 0 Vi~
OJe '\)o'\w!.
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6 Here is a cube A.

Cuboid B is made from twelve of cube A.

volume of A : volume of B=1:12

Henry says,

“surface area of A:surface area of B must be 1:12 because cuboid B is made of 12 of A.”

Is Henry correct?

Tick one box.

Yes

Give a reason for your answer.

No

Do not write
outside the
box
Not drawn
accurately
Cannot tell
[2 marks]
2
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7 (a) Complete the table of values for y= X%+ 2x
[2 marks]
X -3 -2 —1 0 1
y 3 0 —1 0 2
2
(-2)*  2(2) (' + 201)
:4rfu):o 142 :3
7 (b) Draw the graph of y= X%+ 2x for values of x from —3 to 1
[2 marks]
YA
]
J
3
[ /
H
/
‘ :
[
1
\
\ 4 N
e NEikEs JEEsEREEEEIE
-1
NN
]
]
-2
NN
1]
]
-3
1B/M/Jun23/8300/3H

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

Do not write
outside the
box



7 (a) Complete the table of values for

y=x2—4x

[2 marks]

y 21

7 (b) Drawthe graphof y=x%—4x

for values of x from -3 to 1

[2 marks]

v

Do not write
outside the
box
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10

Do not write
outside the

8 Jing has £2450 box

She saves some and gives the rest to her four brothers.
money saved : money given to brothers =2: 5
She gives each of her four brothers the same amount.

Does each brother receive more than £430 ?

You must show your working.

Saed O 0 20«2+ 700
ben 00000  z0cs: 1190

[4 marks]

1750 ¢ - 437§

Yes.

Copyright © 2024 AQA and its licensors. All rights reserved. IB/M/Jun23/8300/3H



11

Do not write
utside th
Shirley has £5625 o
She saves some and donates the rest to charity.
money saved : money given to charity =2 :7
She gives each of five charities the same amount.
Does each charity receive more than £870 ?
You must show your working.
[4 marks]
4

Turn over »
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12

9 The pie chart shows information about people at a fair during three days.
Not drawn
Friday Saturday accurately
Thursday
There were 132 more people on Friday than on Thursday.
Work out the number of people on Saturday.
[3 marks]

. 5°: $35° .“,SS° 132 peorle.
‘ l, ° lL.“
rS 12— Yy .
. otS\\' P J*Sl
- @0rs®) - 2%° V2% | 012

Answer 61 2,
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Do not write
utside th
9 The pie chart shows information about customers choice of sandwich filling. ok
T Not drawn
una accurately
120°
100° Cheese
Egg
12 more customers chose egg than chose ham.
Work out the number of customers who chose tuna.
[3 marks]
Answer
3

Turn over »
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10

Use trigonometry to work out the value of x.

Not drawn
accurately
58°
Yy
46cm
A
-
0 [3 marks]
ton0: 0 toa(sg) - 2
A %
26b 2
Eon (58) « ¥ : X+ T2.()538632
x= 12. 62 om

Copyright © 2024 AQA and its licensors. All rights reserved.
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15

_ outsde the
10 Use trigonometry to work out the value of x. box
Not drawn
accurately
X
14 cm
35° []
[3 marks]
X = cm
3

Turn over »
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1
(%/@)2 x 10.21

She rounds each decimal number to 1 significant figure.

1 Millie is estimating the value of

11 (a) Work out Millie’s estimate.
You must show your working.

[ 1 1

-~ - — 3 —

Cre)=10 2% 40

[2 marks]

Answer ‘f‘O

11 (b) Millie says,
“My estimate must be more than the exact value.”

Without working out the exact value, give a reason how she can know this.
[1 mark]

Becwt each vohue wa) rounded dom Ao edimmle, He exad
valwe {3 0 divjism by 4 lacger denomenody; ladiiy o o guedles
vola -
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Do not write
outside the
. . . . 2 box
11 Aiza is estimating the value of 3
(v4.36) x5.49
She rounds each decimal number to 1 significant figure.
11 (a) Work out Aiza’s estimate.
You must show your working.
[2 marks]
Answer
11 (b) Aiza says,
“My estimate must be larger than the exact value.”
Without working out the exact value, give a reason how she can know this.
[1 mark]
3
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12 (a)

Here is a biased spinner.

Ali, Ben and Cary want to know the probability of spinning red on the biased spinner.

They each spin it and count how many times it lands on red and divide by the total
number of spins.

Ali says | spun red the most times J

Ben says % | spun the spinner the most times ]

My relative frequency of red is 0.25 ]

Cary says

Who had the best estimate for the probability of spinning red?

Give a reason for your answer.
[1 mark]

BQ'\,, beawse he condudked Heo mot als.

1B/M/Jun23/8300/3H
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12 (b)

12 (c)

Dev spins the spinner 80 times.
He says,

“My relative frequency of red is 0.185”

Give a reason why his relative frequency must be wrong.
[1 mark]

BOx 0.18S: 148
Dev camnot haae spwn Ted' 148 twmeom Hus shoaldbe o
Vhalt nwebef .

Elena spins the spinner 125 times.

The relative frequency of red is 0.32

Work out how many times the spinner landed on green.
[2 marks]

Relative frequency 5 green =1-0.32 = O-68

0.8 x125: 8§

Answer Q{

Turn over »
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Do not write
outside the

12 Here is a biased spinner. box

ﬂ Blue
{ Green

12 (a) Ann, Bill and Celine want to know the probability of spinning blue on the biased spinner.

They each spin it and count how many times it lands on blue and divide by the total
number of spins.

Ann says % | spun blue the most times J
Bill says % | spun the spinner the most times ]

Celine says t{ My relative frequency of blue is 0.50 ]

Who had the best estimate for the probability of spinning blue?

Give a reason for your answer.
[1 mark]
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Do not write
) ) . ) outside the
12 (b) David spins the spinner 100 times. box
He says,
“My relative frequency of blue is %
Give a reason why his relative frequency must be wrong.
[1 mark]
12 (c) Emily spins the spinner 175 times.
The relative frequency of blue is 0.64
Work out how many times the spinner landed on green.
[2 marks]
Answer
4
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13

Charlie is driving 293 miles home.
He
e leaves at 9.00am
e travels the first 176 miles at an average speed of 48 mph

e drives the rest of the way at an average speed of 65 mph

Will he be home by 2.30 pm?

You must show your working.
[4 marks]

119 . 36, * ars §0 mihwkey
48 3%
23 - 1316« NF
1’ 13« T 48 minutes
s (1%)
5‘\0 O mus + 1he Y8 mins © Hhes B8muwo = Bh 26 mens
0\0\‘11' S\r\ B2 4:2¢ : 2'28(”

Yes.

1B/M/Jun23/8300/3H
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Do not write
outside the
13 Daniel is driving 154 miles to visit his aunt. box
He:
e leaves at 8.15am
¢ travels the first 90 miles at an average speed of 50 mph
e drives the rest of the way at an average speed of 47 mph.
Will he be at his aunt’s by 11.30am?
You must show your working.
[4 marks]
4

Turn over »
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14 Kiran paid Income Tax and National Insurance on her annual salary.

Income Tax
0% of the first £12570 of her annual salary

20% of the rest of her annual salary

National Insurance
0% of the first £9880 of her annual salary

13.25% of the rest of her annual salary

Kiran paid £5186 Income Tax.

How much National Insurance did she pay?

£5186|20% YT
114 avolde sole
££2S,‘\30 ook

5% + 12570 : £3,500 Sulary

53500 - 9880 - £78260

18260 x 04325 ¢ £3,12.15

Answer £ 5 ?QZ : ‘I§

[4 marks]

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

14 Stephanie paid Income Tax and National Insurance on her annual salary. box

Income Tax
0% of the first £14 700 of her annual salary

20% of the rest of her annual salary

National Insurance
0% of the first £6500 of her annual salary

15.75% of the rest of her annual salary

Stephanie paid £600 Income Tax.

How much National Insurance did she pay?
[4 marks]

Answer £

Turn over »

Shadow paper based on June 2023 question paper

Copyright © 2024 AQA and its licensors. All rights reserved. 8300/3H



26
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15 180 runners started a marathon. box

Some of the runners did not complete it.

15 (a) The histogram represents the times of the runners who did complete the marathon.

A
2.0
1.5
Frequency
density
1.0
0.5

0.0 . . . ,
0 '140 160 180 200 220 240 260 280 300 320
Time (minutes)

How many runners did not complete the marathon?
[3 marks]

Px08 :16
Jox 1§ + %6
40« 12 : 48
4Ox01: 28
Gox 0.4 : 24
12 powshess 180102 - 38

Answer 38

Copyright © 2024 AQA and its licensors. All rights reserved. 1B/M/Jun23/8300/3H
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15 Some runners from Coventry Running Club entered a marathon. box

15 (a) The histogram represents the times of the runners from the club who completed the
marathon.

48 runners finished the marathon between 260 and 320 minutes.

\/

0 Y140 160 180 200 220 240 260 280 300 320
Time (minutes)

How many runners finished in under 220 minutes?
[3 marks]

Answer —_

Turn over »
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15 (b) The table shows information about the runners who did not complete the marathon.

Distance run

(miles)
Least distance 5
Greatest distance 23
Lower quartile 11
Median 18
Uppe.c quadhle

Interquartile range 9

: @ +]aK

:1+9:20

Draw a box plot to represent the information.
0 5 10 15 20 25 "

Distance run (miles)

[3 marks]

Copyright © 2024 AQA and its licensors. All rights reserved.
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15 (b) The table shows information about the runners who completed the marathon from ° Sboit °
Leicester Running Club.
Time
(minutes)
Least time 150
Greatest time 200
Lower quartile 163
Median 172
Interquartile range 24
Draw a box plot to represent the information.
[3 marks]
150 160 170 180 190 200
Time (minutes)
3

Turn over »
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16 Not drawn oo
20 accurately
. c
b
o
b1l
In this right-angled triangle,
a=16cm
a.c=4:5
Work out the area of the triangle.
[4 marks]
X‘f (4‘5 lxg 5 3
16:20 20" -16": 4pp- 256 - 16§
b 1u4
b : Jig 12
frea: bh = Tbrf2  9b
2 2
Answer qb cm?
1B/M/Jun23/8300/3H
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Do not write
outside the
16 box
Not drawn
accurately
c
a
o
b
In this right-angled triangle,
c=39 cm
c.:a=13:5
Work out the area of the triangle.
[4 marks]
Answer cm?
4

Turn over »
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17 Solve 8. 97X _4
5
[4 marks]
x¢8 , 9.x 5(x+8) , 2(2-%)
2 § 10 10
S U0 -2 | 3k #58
10 10

2z +358 L4

10

¥1o ¥ 10
Urss <%0

-¢¢  -S€
S;L : 'I§

21 -: .

B8 0

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

-4 10—x box
4

17 Solve
[4 marks]

Turn over »
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18 f(x) =x% + 6x
gx)=2x+4

18 (a) Showthat fg(x)=4x2+ 28x + 40

£9(x) ° £(gx))
: (:L)2 r 6 (3(*))
lx%‘(r'* (,(2:0\"()
O +lox ¥+ 1)x +24
= 4+ 28+ 40

18 (b) Solve fg(x)=-5

bxte 8x 40 : -S
g HS

bx2+ Bx +4S - O

(lx*”\ )(LL*S )O 2x+9:0

-9 -4

2.2 2 ‘q
1
X 4y

Answer x:-ks, x:-2¢%

[3 marks]

[3 marks]

2x+S:0
-5 -f

Zx :'Y

PY AN A
2 2 -ZQY

Copyright © 2024 AQA and its licensors. All rights reserved.
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18 f(x) = 32— x box
gx)=x+3
18 (a) Showthat fg(x)=3x%+ 17x + 24
[3 marks]
18 (b) Solve fg(x)=5
Give your answers correct to 2 decimal places.
[3 marks]
Answer
6
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19 Two integers have a difference of 6

The integers are multiplied together.
9 is then added.

Prove algebraically that the result is always a square number.

X ond X+6
x(x+6) + x*+6x
xr6x +9

e+ (x43)”

[3 marks]

Copyright © 2024 AQA and its licensors. All rights reserved.
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19 Two integers have a difference of 2 o
The integers are multiplied together.
1 is then added.
Prove algebraically that the result is always a square number.
[3 marks]
3

Turn over »
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20 (a) Sunil thinks that £ and D are linked by the equation E = %

The graph shows the values of D and Efor 2D <K6

E A

20

15

10 3 BEE

Choose one point on the graph and state if Sunil’s equation is correct for that point.
[1 mark]

(5,3) 05 E:? 3% .72
5

Junilsequatin s wo corved -

Copyright © 2024 AQA and its licensors. All rights reserved. 1B/M/Jun23/8300/3H
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Do not write
14 outsl;'g)e(the
20 (a) Sunil thinks that £ and D are linked by the equation E = o
The graph shows the values of Dand Efor 2D <7
F 3
8 .........
A
7 \
6 .........
5
E
4 .........
3 1
\
2
1
0 1 2 3 4 5 6 7
D
Choose one point on the graph and state if Sunil’s equation is correct for that point.
[1 mark]
1

Turn over »
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20 (b) G is directly proportional to the square root of H.
G:H=3:2 when H=16
Workout G:H when H=100
[4 marks]
b o Jn
G - b
1\%('5‘?\1\3 24 : L"JTB
YA, 46 24 : bv ¢
ks G 6JH
et G:6-J100 < 6210 260
(e 60100 ).
3:5
Answer 5 : S

Copyright © 2024 AQA and its licensors. All rights reserved.
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outsd the
20 (b) G is directly proportional to the square of H. box
G:H=5:1 when H=10
Workout G:H when H=20
[4 marks]
Answer
4

Turn over »
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. . . outsd the
21 A solid shape is made from centimetre cubes. box
The front elevation and side elevation of the shape are shown.
Not drawn
accurately
Front elevation Side elevation
5cm
9cm 9cm
7cm
12cm 8cm
Work out
the maximum possible number of cubes in the shape
and
the minimum possible number of cubes in the shape.
[3 marks]
mw(i'l\km : AVQQ o side x I.u\a}t\ MWmuM : 1 o ik ﬁrm‘l’
4+ - .
. (Kxﬂ_lxg)* 12 10\"'& hMJL.ﬂdQ

: (11"6) 12 - 192 ’(qx‘l?.)*(?xﬂ'z_d)
: 106+ ST
: 16S

Maximum 7(12_ Minimum '|B§

Copyright © 2024 AQA and its licensors. All rights reserved. IB/M/Jun23/8300/3H
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21 A solid shape is made from centimetre cubes. box

The front elevation and side elevation of the shape are shown.

Front Elevation Side elevation
7 Not drawn
cm 7.cm accurately
5cm 6cm

Work out

the maximum possible number of cubes in the shape

and

the minimum possible number of cubes in the shape.

[3 marks]

Maximum Minimum

Turn over »

Shadow paper based on June 2023 question paper

8300/3H

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



44

Do not write
outside the

22 Shape A and shape B are shown on the grid. box

VA

10

Describe the single transformation that maps shape A to shape B.

Ev\leemnf
Scok gadw -
(eakee (2,4)

[3 marks]

Copyright © 2024 AQA and its licensors. All rights reserved. IB/M/Jun23/8300/3H
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22 Shape A and shape B are shown on the grid. o
y F 3
10
9 —
8 —
? -
6 -]
5 4
B
4
3 \
2 - A \
1 —
0 T T T | T T T T T T >
0 1 2 3 4 5 6 7 8 9 10 X
Describe the single transformation that maps shape A to shape B.
[3 marks]
3
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Do not write
outside the
23 box
N
Not drawn
accurately
C
Nz 65km
80°
B o
10
35km
A

A boat sails 35 km North from A to B.
From B the boat sails to C and then back to A.

23 (a) Show that the distance the boat sails from C to A is 79km to the nearest km

You must show your working.

(',2'3 (lztr 'ol— 2ab s C

[2 marks]

At : 35t - 2a 35 %65 x s 100
* 0420. (A1208 38

AC: [6420.079208385 : 76.99429858 Llom
: 19km

Copyright © 2024 AQA and its licensors. All rights reserved. IB/M/Jun23/8300/3H
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23 (b) Work out the bearing of A from C.

2
ws Az et - a
2bhc

awh 8213965
2«35«39

A o'l 51687 < S%120762639
1% 35549

Answer SL} 1

[4 marks]

Copyright © 2024 AQA and its licensors. All rights reserved.
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Do not write
outside the
23 box
Not drawn
accurately
Y
78°
206 km
52°
X Z

A plane flies 206 km on a bearing of 052° from X to Y.
From Y the plane flies to Z, which is due East of X, and then back to X.

23 (a) Show that the distance the plane flies from Y to Z is 141 km to the nearest km.

You must show your working.
[2 marks]
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23 (b) Two boats leave the same port at the same time. box
Boat A sails on a bearing of 157° at a speed of 16 mph.
Boat B sails on a bearing of 240° at a speed of 18 mph.
Calculate the bearing of boat A from boat B 90 minutes after they leave the port.
You may assume both boats are travelling at a constant speed.
[4 marks]
Answer °
END OF QUESTIONS
6
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