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International GCSE Mathematics

Formulae sheet — Higher Tier

Arithmetic series

Sum to 1 terms, S = g [2a+ (n— 1)d]

The quadratic equation

The solutions of ax? + bx + ¢ = 0 where
a = 0 are given by:

—b £ b - 4ac

2a

X =

Area of trapezium = %(a + b)h

< - q

Trigonometry

In any triangle ABC
b c
sind sinB sinC

Sine Rule

Cosine Rule a?>=b*+ > —2bccos A

Area of triangle = %ab sin C

Volume of cone = %mfzh

Curved surface area of cone = 77/

/‘h

Volume of prism
= area of cross section x length

Cross
section

length

Volume of cylinder = 7r°h
Curved surface area
of cylinder = 2zrh

Volume of sphere = %mﬁ

Surface area of sphere = 477°
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Answer ALL TWENTY SIX questions.

Write your answers in the spaces provided.
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R You must write down all the stages in your working.
B <
. . x9
1 (a) Simplify z
2
X

1)

8 « 74
(b) Write % as a single power of 7
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(Total for Question 1 is 3 marks)
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2 Change 32.4 m’ into cm®
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4 The diagram shows a triangle.

Work out the value of x.

(4x + 10)°

(Total for Question 4 is 4 marks)

Diagram NOT
accurately drawn
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5 Use ruler and compasses to construct the bisector of angle BAC.

You must show all your construction lines.

(Total for Question 5 is 2 marks)

P 5 9 7 6 2 A 0 6 2 8



( )

6 A bag contains only red beads, blue beads, green beads and yellow beads.

The table gives the probabilities that, when a bead is taken at random from the bag,
the bead will be blue or the bead will be yellow.

Colour red blue green yellow

Probability 0.24 0.31

The probability that the bead will be green is twice the probability that the bead will be red.

Sofia takes at random a bead from the bag.
She writes down the colour of the bead and puts the bead back into the bag.

She does this 180 times.

Work out an estimate for the number of times she takes a red bead from the bag.
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(Total for Question 6 is 4 marks)
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(Total for Question 7 is 5 marks)
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8 The table shows the cost, in euros, of Brigitte’s car insurance in each of the years 2016,
2017 and 2018

Year 2016 2017 2018
Cost of insurance (euros) 500 545 592

Brigitte says,

“The percentage increase in the cost of my car insurance from 2017 to 2018 is more than
the percentage increase in the cost of my car insurance from 2016 to 2017~

(a) Is Brigitte correct?
You must show how you get your answer.
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Henri wants to insure his car.
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He gets a discount of 15% off the normal price.
Henri pays 952 euros for his car insurance after the discount.
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(b) Work out the discount that Henri gets.
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9 The density of gold is 19.3 g/cm?
A gold bar has volume 150 cm?

Work out the mass of the gold bar.

(Total for Question 9 is 2 marks)

10 Change a speed of 50 metres per second to a speed in kilometres per hour.

- kilometres per hour

(Total for Question 10 is 3 marks)
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11 The diagram shows a shaded shape ABCD made from a semicircle ABC and a
right-angled triangle ACD.
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Diagram NOT
accurately drawn

17cm 15¢cm

AC is the diameter of the semicircle ABC.

Work out the perimeter of the shaded shape.
Give your answer correct to 3 significant figures.
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(Total for Question 11 is 5 marks)
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12 Astrid wants to buy some oil.
She can buy the oil from either Dane Oil or Arctic Oil.
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Here is information about the price that each company will charge Astrid.

Dane Oil Arctic Oil

(4.2 x 10°) litres | (8.6 x 10°) litres
for for
2500000 Krone | 770000 Dollars

Astrid wants to get the better value for money for the oil.

1 Dollar = 6.57 Krone
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A, B, C and D are points on a circle, centre O.
AOD 1is a diameter of the circle.
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14 There are 20 glasses in a cupboard.

13 of the glasses are large

7 of the glasses are small

Roberto takes at random two glasses from the cupboard.

(a) Complete the probability tree diagram.
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small

large

small

large

small

(2)

(b) Work out the probability that Roberto takes two small glasses.

(2)

(Total for Question 14 is 4 marks)
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15 Here are six graphs.

Graph A
VA

Graph B

Graph C

0 x 0 x 0 X
Graph D Graph E Graph F

YA VA VA

0 X 0 x 0 X

Write your answers on the dotted lines.

Equation

Complete the table below with the letter of the graph that could represent each given

(Total for Question 15 is 3 marks)
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18 The histogram gives information about the times, in minutes, that some customers spent
in a supermarket.
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(a) Work out an estimate for the proportion of these customers who spent between
17 minutes and 35 minutes in the supermarket.
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One of the customers is selected at random.
Given that this customer had spent more than 30 minutes in the supermarket,

(b) find the probability that this customer spent more than 36 minutes in the supermarket.
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19 (a) Write down an equation of a line that is parallel to the line with equation y =7 —4x
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The line L passes through the points with coordinates (-3, 1) and (2, -2)
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(b) Find an equation of the line that is perpendicular to L. and passes through the point
with coordinates (—6, 4)
Give your answer in the form ax + by + ¢ = 0 where a, b and c are integers.
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20 The area of a rectangle is 18 cm?

Without using a calculator and showing each stage of your working,

The length of the rectangle is (\/7 + 1) cm.

Jb + ¢ where a, b and c are integers.

the form a

find the width of the rectangle.

G

1ve your anSwer n

(Total for Question 20 is 3 marks)
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21 The diagram shows a sketch of part of the curve with equation y = f(x)
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There is one maximum point on this curve.
The coordinates of this maximum point are (4, 6)

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

() y="fx+4)

<
(K
R
QRS
RRKS

o
<
o
X

235
SRR
%!
LR8S
38
QR
SRR
~
M
~

00502020 % %020 % %%

CRKERKELLRKL

CEERR S
RERYS

e e %% %%
Ietotetetotots:

X
X

(i) y=f(2x)

SR
XK
SR
K,
QR

Jotetaiioe
s

<
2o’

The equation of a curve Cis y=x?+ 3x + 4

<
33
S

QEX
RIS
SRK5
SRS
S

The curve C is transformed to curve S under the translation

XA
QRRRRAIRKS
A

D:NO]
QIR

KERREXRL

SRR
(@)

FXL
)

RIGRIKKK]

(b) Find an equation of curve S.

¢
2
5
Ve
LS
So%ete!

X
oo
o
QK
%%

0
20
ol

2L

You do not need to simplify the equation.

O
RRRAKS
LKKERK
g%vz%ﬂw
NHRKRXKLRS,
QRS

oo
e
0%
O 02000200
S

%
2
%

3K

&
620%!

o
X
&

95
(058
00

0%
gq&
XX

0
o5

3
RS
KRR

KL
G2

%%
QK
0
s

%
X

5
SRR
SRS
SRR
SEERK
SRR

»
<3
SR
ot

p%!

K
SRS
>§§'¢:$§
X SRRH

RRLRLRLKE

X3
%
55

OIIOIIAIKANN
SORKERLLKLES
KT

K

%%

KL %%

\

ot
3
3
%!
e

R
3
2RKR

OO
X
qa
%5
2
e

CEREARNIR
RN
3mg&§§&04§&
00000;:‘0"0"0’0:00
SESEEELEERIRRK

6K
3!
CEAS
N
RRILLE
SRR

(2)

XX

<
2070 o7
SR

%
QK

(Total for Question 21 is 4 marks)

0
K0S
SR
RS
KL

. J
21

R0 0 R0 Furn over »
P 5 9 7 6 2 A0 2 1 2 8




O
KR

RN

%
% %
0'0000”0”0‘0"0 X
NG

0y \®
ptezeielel
KRS

KNS
XK
RS

ORI AR

ISR, R R IR IILERS JRRILERS

SRR LRI Se%%ee 000000»&00%»“0»?0&)090) IR RIRIIEG IR
KK

RRLSS o
IR docorelrssinioteleoleiotel
KX LRRKZKRRERHRRARRRAXKRRKRRRAKKRRRRS

S R R ISR
Stotodede oS 3%t 0!

=24 at

tersects the curve with equation x* + y? — 2y

m

=x+21i

on y

ith equati

1ne wi

22 Thel

the points 4 and B.

Find the coordinates of 4 and B.
Show clear algebraic working.
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25 Mario is going to save $50 in the year 2021

He is going to continue to save, up to and including the year 2070, by increasing the
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(Total for Question 25 is 3 marks)
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r

Work out the value of x.

26 Here is a sector, AOB, of a circle with centre O and angle AOB = x°

o

The sector can form the curved surface of a cone by joining OA4 to OB.

0

AB

The height of the cone is 25 cm.
The volume of the cone is 1600 cm?

Give your answer correct to the nearest whole number.

Diagram NOT
accurately drawn

Diagram NOT
accurately drawn
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(Total for Question 26 is 6 marks)

TOTAL FOR PAPER IS 100 MARKS
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