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International GCSE Mathematics
Formulae sheet – Higher Tier

Arithmetic series

Sum to n terms, Sn = n
2

 [2a + (n – 1)d]
Area of trapezium = 1

2
(a + b)h

b

a

h

The quadratic equation

The solutions of ax2 + bx + c = 0 where
a v�0 are given by:

x b b ac
a

= − ± −2
4

2

Trigonometry

A B

C

b a

c

In any triangle ABC

Sine Rule  a
A

b
B

c
Csin sin sin

= =

Cosine Rule  a2 = b2 + c2 – 2bccos A

Area of triangle = 1
2

ab sin C

Volume of cone = 1
3
ʌU2h

Curved surface area of cone = ʌUO

U

O
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

Volume of sphere = 4
3
ʌU3

Surface area of sphere = 4ʌU2

U

PMTPhysicsAndMathsTutor.com
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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 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 1 is 3 marks)

PMT

lml an

1 51,581500mL 1500am

Areaofcircle Tx 8.22 211.24 cm
base

Youm BaseArea

Depth 1500cm 211.24 am

7 1009 om
Found
down

7 I

PhysicsAndMathsTutor.com
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2 Each interior angle of a regular polygon is 162°

 Work out the number of sides the polygon has.

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

(Total for Question 2 is 3 marks)

PMT

Interior Exterior 180
Exterior 3

162T Exterior 180

Exterior
162

Anga
18

18 381
18 360

n 820 20sides

PhysicsAndMathsTutor.com
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3 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 3 is 3 marks)

4 Solve  4x í 13 = 17 + 8x

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

(Total for Question 4 is 2 marks)

PMT

in List AandB
evenmultipleof3

12 18
in AorB

even ormultiplesof3

12,14 151618,20

not in A
oddnumbers

1113151719

42 13 17 8 x
42

73 17 t 4 x

30 4 x

75 x

7.5

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

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

(3)

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

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

(1)

(Total for Question 5 is 4 marks)

PMT

720

10 72

5 2 8 9

4
I l

2 3 3I I
2 2

2 2 2 2 X 3 3 5

24 32 5

To be square all primefactorproducts mustbe square
24 16 square To make 720 a
32 9 square Square xby5
5 5 notsquare 5

5 5 square

PhysicsAndMathsTutor.com
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6 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 6 is 6 marks)

PMT

Multiplier 100 8 1081 01.08

4 25 1.08 4 59
before multiplier

4 59

x pricebefore
multiplier 08 x 9 45

I 08

x 8 75

8 75

PhysicsAndMathsTutor.com
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7 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 7 is 4 marks)

PMT

Pythag a't be c2

Area I x base x height

Base BM t AM AB
BMZ ABBÉ AM2

7 5
2
62

20 25

BM V4.5

BC 4 5 2 9 an

Area I 9 6 27

27

PhysicsAndMathsTutor.com
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8 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 8 is 3 marks)

9 (a) Simplify  t 9 ÷ t 3

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

(1)

 (b) Simplify  w5 q w7

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

(1)

 (c) Simplify  (5xy 2)3

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

(2)

(Total for Question 9 is 4 marks)

PMT

mean
Toyama

79.25019ft
Total

792kg

68
3Total

Total 204kg
Total weightof 7people 792 204 588

mean 58

84

9 3
6

W5t7 w
12

53 23 42
3

125 346

PhysicsAndMathsTutor.com
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10 Change 22 metres per second to a speed in kilometres per hour.
 Show your working clearly.

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

(Total for Question 10 is 3 marks)

11 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 11 is 3 marks)

PMT

1 xikomom x

600

I see to min Foo n

3315 ga 36
00,4

71 1
79.2

3years ago Tom was 15 3 12

Ratio T C
2 7
Giz 422 6

3years ago Clemmie was 42
Now 4273

45

PhysicsAndMathsTutor.com
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12 
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 12 is 3 marks)

PMT

Areas
5 4 20m
5 3 15m2
4 3 12m

Greatest pressure
shresa 19

8.75 P

Least Pressure
gg ana 18f

5.25 Q

P Q 8.75 5.25

3.5

3.5

PhysicsAndMathsTutor.com
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13 (a) On the Venn diagram, shade the set  (A � B)މ � C

E

A

C

B

(1)

 (b) Use set notation to describe the shaded region in the Venn diagram below.

E

F

D E

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

(1)

(Total for Question 13 is 2 marks)

PMT

NotfAorBJandC

overlappingFonlypartial
so nePande

DUE

DUE nF

PhysicsAndMathsTutor.com



13

*P60260A01324* 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

14 Each day that Barney goes to college, he either goes by bus or he walks.
 The probability that Barney will go to college by bus on any day is 0.3

 When Barney goes to college by bus, the probability that he will be late is 0.2
 When Barney walks to college, the probability that he will be late is 0.1

 (a) Complete the probability tree diagram.

                         

bus

walk
.. . . . . . . . . . . . . . . . . . .

late

not late
.. . . . . . . . . . . . . . . . . . .

late

not late
.. . . . . . . . . . . . . . . . . . .

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

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

0.3

(2)

 Barney will go to college on 200 days next year.

 (b) Work out an estimate for the number of days Barney will be late for college next year.

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

(4)

(Total for Question 14 is 6 marks)

PMT

0.2

1 0.2 0.8

O I1 0.3 0.7

1 0.10.9

P Late PCBusn Late PCwalkn Late

0 3 0.2 t 0.7 0 1

0.06 0.07 0.13

Numberof days 0.13 200

26

PhysicsAndMathsTutor.com
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15 The straight line L1 has equation  2y = 6x í 5

 The straight line L2 is perpendicular to L1 and passes through the point (9, í1)

 Find an equation for L2
 Give your answer in the form ay + bx = c

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

(Total for Question 15 is 4 marks)

PMT

L gradient 24 6 5

Y 32 Sz M 3

Mz I m Lines are perpendicular
whenthe gradientsaneM2
negativereciprocals

Lz y Moc te
y Joe 2

substitutevalues
I g te 3g set 6

I 3 c Xt 35 G

2
3

c 34 2 6

PhysicsAndMathsTutor.com
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16 A particle P is moving along a straight line.
 The fixed point O lies on this line.

 At time t seconds, the displacement, s metres, of P from O is given by 

s = 4t 3 í 6t 2 + 5t

 At time t seconds, the velocity of P is v m/s.

 (a) Find an expression for v in terms of t.

v = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 (b) Find the time at which the acceleration of the particle is 6 m/s2

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  seconds
(3)

(Total for Question 16 is 5 marks)

PMT

9 3 472 2 6 t 5

1222 12 5

ace dig 2 127 12

247 12

24 t 12 6
12

247 18

ÉÉ

PhysicsAndMathsTutor.com
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17 The histogram shows information about the ages of all the passengers travelling on a plane.
 No one on the plane is older than 80 years.

Frequency 
density

Age (years)

0 10 20 30 40 50 60
0

70 80

 24 passengers on the plane are aged between 40 years and 60 years.

 (a) Work out the total number of passengers on the plane.

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

(3)

 A passenger on the plane is picked at random.

 (b) Work out an estimate for the probability that this person is older than 55 years.

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

(2)

(Total for Question 17 is 5 marks)

PMT

3

124

Frequency Freqbensxclasswidth 24 FD x 20

F 0.4 10 4 FD 1.2
1.8 10 18

Total6.4 5 32 4 18732 30724 16
2 15 30
0.8 20 16 124

557 16 14 24

16T 6 22

P 3214

PhysicsAndMathsTutor.com
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18 (a) Expand and simplify  (x + 2)(2x + 3)(x – 7)
  Show your working clearly.

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

(3)

 (b) Make m the subject of p x m
m y

2

2
= +

−

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

(3)

(Total for Question 18 is 6 marks)

PMT

222 3 4 76 x 7

222 7 7 7

223 14 2
7 2 49 76 42

223 7 2
43 42

isolatem Xfmy

2mp ply
Epyx

m

moveall
m terms 2mp m set pay

all non mterms

to oneside facteriseoutm

MC2p2 1 set pay
2psD

m

is

PhysicsAndMathsTutor.com
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19 The 25th term of an arithmetic series is 44.5
 The sum of the first 30 terms of this arithmetic series is 765

 Find the 16th term of the arithmetic series.
 Show your working clearly.

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

(Total for Question 19 is 5 marks)

PMT

Sn I za ten 1 d

At 24 d 44 5

321 za 130 1 xd 765

15 za 29d 765

4
29 d s

x2 29
4,158,52

d I
16th term 25th ad

44 5 962

26.5
18

26.5

PhysicsAndMathsTutor.com
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20 a = 25 q 1014n where n is an integer.

 Find an expression, in terms of n, for  a
3

2

 Give your answer in standard form.

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

(Total for Question 20 is 3 marks)

PMT

93 25 10144332

Fg x 1014 312

53
125 x 102in

14 3 n

I l 25 102 1021

addpowersstandard
form

1 25 10219 2

PhysicsAndMathsTutor.com
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21 A curve has equation y = f(x)

 There is only one maximum point on the curve.
 The coordinates of this maximum point are (4, 3)

 (a) Write down the coordinates of the maximum point on the curve with equation

  (i) y = f(x – 5)

(.. . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .)

  (ii) y = 3f(x)

(.. . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .)
(2)

 Here is the graph of y = a sin(bx)° for 0 - x - 360

y

–1 –

–2 –

O –
x

1 –

2 –

90

 –

180

 –

270

 –

360

 –

 (b) Find the value of a and the value of b. 

a = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 21 is 4 marks)

PMT

5 tomerightColts y 9 3

stretch yby 3 4 9
x 3y

flock sin

Looking at difference

y valuesby stretched
by a factor 2 and havebeen reflected

x values havesquished 2

by 3 3
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22 Solve the simultaneous equations 

2x2 + 3y2 = 5
                   y = 2x + 1

 Show clear algebraic working.

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

(Total for Question 22 is 5 marks)

PMT

substitute into

2 2 3 2x 1 2 1 5

2 2
3 422 22 2 1 5

212 1212 120C 3 5
S

14 2 122 2 0
2

722 Goe I 0

By inspection 7 1 x t 1 0
x I 2 1

Y 2 E y 2C 1 I

E y I

x 1 y y and se I y 97
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23

                                         

Diagram NOT 
accurately drawn

54°

B

A
D

C

E

F

x

32°

 B, C, D and F are points on a circle.
 ABC, AFD, BFE and CDE are straight lines.

 Work out the size of angle x.
 Show your working clearly.

x = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
°

(Total for Question 23 is 4 marks)

PMT

180K
x54
so

L ABF 180 X Angles on a straightlineadd10180

Opposite angles in a cyclicCDF 180
quadrilateral add to 180

L EDF 180 1180 x Angles on a straightline

DFE 180 x 32 Anglesin a triangleaddto
148 X 1800

L AFB 180 54 18000 Angles in triangle 180X 54

x 54 148 x vertically opposite

2 yo z angles areequal

a 101
101
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Turn over     

24

                                 

Diagram NOT 
accurately drawn

A

O C

P

Qa

B

c

 OA
→

 = a    OC
→

 = c    AB
→

 = 2c

 P is the point on AB such that AP : PB = 3 : 1
 Q is the point on AC such that OQP is a straight line.

 Use a vector method to find AQ : QC
 Show your working clearly.

AQ : QC =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 24 is 5 marks)

PMT

34AB
2C
KAB

n

OP OFQP

AC a te

AP 34
EBI

32

COQÉtn Éa i n at ne

OP a t 32 c
oQP is astraight line so

OQPis multipleof OQ

l n k a t n k e a t 3 e
Equate a and c

a K

Y
1 AQ is of ACC NK 3
2
t

QC
K 512

4753 3
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25 A boat sails from point X to point Y and then to point Z.

 Y is on a bearing of 280° from X.
 Z is on a bearing of 220° from Y.

 The distance from X to Y is 3.5 km.
 The distance from Y to Z is 6 km.

 Work out the bearing of Z from X.
 Give your answer correct to 1 decimal place.

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

(Total for Question 25 is 5 marks)

TOTAL FOR PAPER IS 100 MARKS

PMT

at b 2beCOSA

Sind Sind

for
responding

Angus aroundangles a pointaddupA 3600

I 180188

3Skm8,0
36928

220 100 III xt
6km

Z

X22 62 3.52 2 6 3 5105120

48.25 C 21
X Z

p 277 Bearing from X to Z

x z ME 241 3Found
upsing TEE

sinksp
1251
31

241.4
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