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International GCSE Mathematics
Formulae sheet – Foundation Tier

Area of trapezium = 1
2

(a + b)h

b

a

h

Volume of prism = area of cross section u�length

cross 
section

length

Volume of cylinder = ʌU2h

Curved surface area of cylinder = 2ʌUK

U

h
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Answer ALL TWENTY FIVE questions.

Write your answers in the spaces provided.

You must write down all the stages in your working.

1 (a) Write a number in each box so that each calculation is correct.

  (i)    +   357   =   486

  (ii)    ×   23   =   1840

(2)

  Here are four cards.
  Each card has a number on it.
  The four cards are arranged to make the number 2745

2 7 4 5

 (b) (i) Show how the cards can be arranged to make the smallest number using all four cards.

  (ii) Show how the cards can be arranged to make an even number using all four cards.

(2)

(Total for Question 1 is 4 marks)

PMT

129 486 357 129

80 1840723 80

start matcard first

2 4 5 7

endsin 204

2 5 7 4

PhysicsAndMathsTutor.com
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2 The bar chart gives information about the area, in millions of hectares, of the land used in 
five countries to grow rice.

Bangladesh Vietnam Cambodia China India Thailand

Area of land 
(millions of 

hectares)

45

40

35

30

25

20

15

10

5

0

 (a) In which of these five countries are 7 million hectares of land used to grow rice?

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 (b) How many millions of hectares of land are used to grow rice in China?

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . millions of hectares
(1)

 In Thailand 10 million hectares of land are used to grow rice.

 (c) Draw a bar on the bar chart to show this information.
(1)

 More land is used to grow rice in India than in Cambodia.

 (d) How many millions of hectares more?
  Show your working clearly.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . millions of hectares
(2)

(Total for Question 2 is 5 marks)

PMT

43

7
3

Vietnam

30

India 43
Cambodia 3 43 3

40

PhysicsAndMathsTutor.com
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3 (a) Write 0.72 as a fraction.
  Give your fraction in its simplest form.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 (b) Write 3
4

 as a percentage.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .%
(1)

 (c) Work out 65% of 720

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 (d) Write these numbers in order of size.
  Start with the smallest number.

0.43      
9

20
      40.5%      

4

9
      0.427

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 3 is 7 marks)

PMT

0 72 72 hundreths

II
34 100 0.75 100

75

651 000.65

720 0.65

468

0.45
100

0.43 0.405 0 444 0.427

40.5 0.427 0.43 Ig 920

PhysicsAndMathsTutor.com
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4 Here is a centimetre grid.

 (a) On the grid, draw a rectangle with a perimeter of 14 cm.

(2)

 Here is a centimetre grid.

 (b) On the grid, draw a right-angled triangle with an area of 12 cm2

(2)

(Total for Question 4 is 4 marks)

PMT

34 3 3 4 4
14

I xbxh 12

bxh 24

b 3 and
he 8

7

PhysicsAndMathsTutor.com
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5 The table shows the temperature in each of five Canadian cities one day in January.

City Temperature

Vancouver   6 °C

Edmonton  í8 °C

Yellowknife í23 °C

Quebec í20 °C

Ottawa  í5 °C

 (a) Work out the difference between the temperature in Vancouver and the temperature in 
Edmonton.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .°C
(1)

 The temperature in Yellowknife is lower than the temperature in Ottawa.

 (b) How much lower?

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .°C
(1)

 The temperature in Winnipeg was 8 °C greater than the temperature in Quebec.

 (c) Work out the temperature in Winnipeg.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .°C
(1)

(Total for Question 5 is 3 marks)

PMT

6
8 6 C 8 6 8

14

23 5

S C 23

5 23

18

20 8

12

PhysicsAndMathsTutor.com
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6 (a) The diagram shows a circle with centre O.

A

B
O

  Write down the word from the box that describes the line AB.

sector segment tangent chord diameter

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 (b) The diagram shows a circle with centre O.

O

  On the diagram, draw a radius of the circle.
(1)

 (c) 

                                                                

Diagram NOT 
accurately drawn

130°

x

  Work out the size of the angle marked x.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
°

(1)

(Total for Question 6 is 3 marks)

PMT

touchescircleat onepoint

tangent

Eightpence

Angles around a point 360

x t 130 360

x I380 130
230 230

PhysicsAndMathsTutor.com
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7 Bella buys
   4 packets of sandwiches at £2.40 each packet
   a bottle of water for £1.20
     and 3 packets of crisps.

 Bella pays with a £20 note.
 She gets £5.75 change.

 Each packet of crisps has the same price.

 Work out the price of each packet of crisps.

£ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 7 is 3 marks)

PMT

sandwiches cost 12.40 4 9.60
Water 1 20 1 1.20
crisps EX x3 32

paid change
This costs 20 5.75 114.25

9 60 1.20 32 14.25

3x 5
x I3 1 15

1 15

PhysicsAndMathsTutor.com
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8 (a) Simplify  a + a + a + a

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 (b) Simplify  3c × 5c

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 (c) Simplify  3e + 7g + 5e – 4g

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 (d) Solve  x – 9 = 14

x = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 (e) Factorise  5y + 15

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 (f) Make y the subject of  H = 3y – w

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 8 is 8 marks)

PMT

4 a's

4a

5 3 15
exc C

15C

w w
3 5 8
7 4 3

8e 3g

9

23

S is the highest commonfactor
5C y 3

5y s is 5 5Cyt3

isolate
H By W
tw

Htw By

Ig y g HI

PhysicsAndMathsTutor.com
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9 A bag of 11 counters contains
     3 purple counters
     2 orange counters
     6 white counters

 A counter is going to be taken at random from the bag.

 (a) Find the probability that the counter will be

  (i) orange 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  (ii) not white

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  (iii) green

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

 A box of 12 toy cars contains
     3 red cars
     4 blue cars 
     5 yellow cars

 Some extra red cars are put in the box.
 When a car is taken at random from the box, the probability that the car is yellow is  1

6

 (b) Work out the number of extra red cars that are put in the box.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 9 is 5 marks)

PMT

Offa E 21

PurputIange 3 5k

greedy E O

PCyellow ÉnÉ
Total 30 cars

Extra Red 3,0 12

Total Toffee
18

PhysicsAndMathsTutor.com
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10 Here is a number machine.

input outputq7 –9

 (a) Work out the output when the input is 8

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 (b) Work out the input when the output is 82

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 The input is y.

 (c) Find an expression, in terms of y, for the output.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 10 is 5 marks)

PMT

7 I 9 I

8 7 56
56 9

47

82 9 91

9 7 13

13

y x 7 Fy
Fy 9 output

Fy g

PhysicsAndMathsTutor.com
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11 On the grid, draw the graph of  y = 2x – 3  for values of x from í1 to 5

y

–1

–2

O–1–2 1 2 3 4 5 6 x

7

6

5

4

3

2

1

–3

–4

–5

–6

–7

(Total for Question 11 is 3 marks)

PMT

2 1 4 20 1 3 2 5

y 3 3 9 215 3

Y 710
3

C 1 5
5,7

PhysicsAndMathsTutor.com
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12 Three bags, A, B and C, each contain some marbles.

A B C

 There is a total of 75 marbles in the three bags.

 1

5
 of the marbles are in bag A.

 There are 4 more marbles in bag B than in bag C.

 Work out the number of marbles in each bag.

Bag A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Bag B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Bag C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 12 is 3 marks)

13 Potatoes cost 2 dollars per kg.
 Carrots cost 3 dollars per kg.

 Alfred buys p kg of potatoes and c kg of carrots.
 The total cost is T dollars.

 Write down a formula for T in terms of p and c.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 13 is 3 marks)

PMT

A Ig of 75 75 5 15 marbles in A

P 4

Marbles left 75 15 60

Oct Oct 4 60
collectliketerms2x 4 60

22 56 15

x 28 32

274 28 4 32 28

3dollars

T 2 xp t 3xc c kgof
I carrots

2dollars Pkgof
potatoes

T 2p 3C

PhysicsAndMathsTutor.com
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14 y

–2

–4

O–2–4 2 4 6 8 x

2

4

6

P

 (a) On the grid above, translate shape P by the vector  
−




5

2 (1)

y

–2

–4

O–2 2 4 x

2

4

P

T

 (b) Describe fully the single transformation that maps shape P onto shape T.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

(Total for Question 14 is 4 marks)

PMT

a

2

5

left

F
p
1

Rotation 900 Clockwise about Co o

PhysicsAndMathsTutor.com



16

*P60259A01624*

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

15 The diagram shows a cylinder.

                                                    

8.2 cm

10 cm

Diagram NOT 
accurately drawn

 The cylinder has radius 8.2 cm and height 10 cm.
 The cylinder is empty.

 Pam pours 1.5 litres of water into the cylinder.

 Work out the depth of the water in the cylinder.
 Give your answer correct to 1 decimal place.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .cm

(Total for Question 15 is 3 marks)

PMT

1mL Ian

1 51 1500mL 1500am

Area of circle
base

TX 8.22 211.24 cm

volume

Depth 1500am 3 2112 Ém2

7 1909 an
round
down

7 I

PhysicsAndMathsTutor.com



17

*P60259A01724* Turn over     

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

16 Each interior angle of a regular polygon is 162°

 Work out the number of sides the polygon has.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 16 is 3 marks)

PMT

Interior Exterior 180
Exterior 36

162 x 180
x I0480

18 In36,1
18h 360

n 20 20 sides

PhysicsAndMathsTutor.com
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17 E = {11, 12, 13, 14, 15, 16, 17, 18, 19, 20}
 A = {even numbers}
 B = {multiples of 3}

 List the members of the set

  (i) A � B

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  (ii) A � B

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  (iii) Aމ

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 17 is 3 marks)

PMT

in List AandB
evenmultiplesof3

12 18

evenor multiplesof3

12114115,1618,20

not A
noteven

11,1315,1719
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18 (a) Find the highest common factor (HCF) of 21 and 35

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 (b) Write 720 as a product of its prime factors.
  Show your working clearly.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

 (c) Find the smallest whole number that 720 can be multiplied by to give a square number.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(Total for Question 18 is 5 marks)

PMT

Factorsof 21 1 3,7121
35 1 5 I 35

7

720

I 7210

s 12
I
8 9

4 12 3

2 2

2 2 2 2 x 3 3 5

24 32 5

To be square all primefactorproductsmust be
square

24 16 square To make 720 a square
32 9 square

X by 5 55 not square 5 5 square
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19 Lorenzo increases all the prices on his restaurant menu by 8%

 Before the increase, the price of a dessert was $4.25

 (a) Work out the price of the dessert after the increase.

$ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

  After the increase, the price of lasagne is $9.45

 (b) Work out the price of lasagne before the increase.

$ .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

(Total for Question 19 is 6 marks)

PMT

Multiplier 100 8 10811001.08

4 25 1.08 4.59
before multiplier

4.59

D price before
1 082 9.45

multiplier I 8.75

8 75
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20 The diagram shows isosceles triangle ABC.

                                                          

Diagram NOT 
accurately drawn

6 cm

7.5 cm

A

B C

7.5 cm

 AB = AC = 7.5 cm.
 The height of the triangle is 6 cm.

 Calculate the area of the triangle.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .cm2

(Total for Question 20 is 4 marks)

PMT

Pythagorous a t b c2

Area I x base x perpendicular height
Base BMP AMY AB

BM É 62
20.25

BM I 4.5
BC 4.5 4.5 9 an

Area I 9 6

27
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21 There are 10 people in a lift.
 These 10 people have a mean weight of 79.2 kg.

 3 of these people get out of the lift.
 These 3 people have a mean weight of 68 kg.

 Work out the mean weight of the 7 people left in the lift.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .kg

(Total for Question 21 is 3 marks)

22 (a) Simplify  t 9 ÷ t 3

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 (b) Simplify  w5 q w7

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 (c) Simplify  (5xy2)3

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 22 is 4 marks)

PMT

mean IETTmmber

79.2 Totatosum

792kg Total sumof10people
68 Ttalsum_
204 Total Sumof 3people

Total sum of 7 792 204 588
mean 584 84

ta 3 to

W
5 7

w
12

53 23 x y
2 3

125 396
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23 Change 22 metres per second to a speed in kilometres per hour.
 Show your working clearly.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .km/h

(Total for Question 23 is 3 marks)

24 3 years ago, the ratio of Tom’s age to Clemmie’s age was 2 : 7
 Tom is now 15 years old and Clemmie is now x years old.

 Find the value of x.

x = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 24 is 3 marks)

PMT

33T Ifm Yooo

I second to Ming
hour

FIE x Iggy x 3699.5T
7,83 11 79.2

3years ago Tom was 15 3 12

Ratio T C
2 7

G 12 422 6

3years ago Clemmie was 42

Now 42 3

45
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25 
pressure

force

area
=

 A box, in the shape of a cuboid, is going to be put on a table.

 The whole of one face of the box will be in contact with the table.
 The force exerted by the box on the table is always 105 newtons.

 The box is 5 m by 4 m by 3 m.

 The greatest pressure exerted by the box on the table is P newtons/m2

 The least pressure exerted by the box on the table is Q newtons/m2

 Work out the value of P í Q

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 25 is 3 marks)

TOTAL FOR PAPER IS 100 MARKS

PMT

5 4 20 m2
5 3 15 m2
4 3 12 m2

GreatestPressure stigmaarea
s s

Least Pressure 101
largest area

1205T 5.25 Q

P Q 8.75 5.25
3.5

3 5

PhysicsAndMathsTutor.com




