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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

[« P g

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/

A

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 FOUR questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

Here are some integers where a < b < c <d
a b c d d d

The mode of the integers is 9
The median of the integers is 8
The range of the integers is 4

Work out the value of a, the value of b, the value of ¢ and the value of d

d=

(Total for Question 1 is 3 marks)
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(1) x+y

2

(ii) x

@ y=1

(b) Show, by shading on the grid, the region that satisfies all three of the inequalities

2 (a) On the grid, draw and label with its equation the straight 1

r

x+y<7
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(Total for Question 2 is 4 marks)
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| 3 An aeroplane travelled from New York City to Los Angeles.

The aeroplane travelled a distance of 3980 kilometres in 5 hours 24 minutes.
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Work out the average speed of the aeroplane.
Give your answer in kilometres per hour correct to the nearest whole number.
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(Total for Question 3 is 3 marks)
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(Total for Question 4 is 3 marks)
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5 The diagram shows an 8-sided shape ABCDEFGH.

Diagram NOT
accurately drawn

12cm

28 cm

AB=FEF=5cm

FG=12cm

HG =28cm
The height of the shape is 20cm
CD is parallel to HG

The area of shape ABCDEFGH is 434 cm?

Find the length of CD.

(Total for Question 5 is 4 marks)
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§ 6 The diagram shows triangle POR.
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42° 9.5cm Diagram NOT
xcm accurately drawn

0 R

Work out the value of x
Give your answer correct to one decimal place.
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(Total for Question 6 is 3 marks)

7 Change a speed of 81 kilometres per hour to a speed in metres per second.
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(Total for Question 7 is 3 marks)
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8 Behnaz makes 300 celebration cards so that
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3 of the birthday cards have numbers on them.

36% of the anniversary cards have numbers on them.
None of the congratulations cards have numbers on them.
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Work out what fraction of the 300 cards have numbers on them.
Give your answer in its simplest form.
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(Total for Question 8 is S marks)
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9 Pasha invests 50 000 dollars in a savings account for 4 years.

He gets 1.3% per year compound interest.

Work out how much money Pasha will have in his savings account at the end of 4 years.
Give your answer correct to the nearest dollar.

(Total for Question 9 is 3 marks)
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5 12 Larry is a delivery man
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He has 7 parcels to deliver.
The mean weight of the 7 parcels is 2.7 kg

K

S
355
3

%

Larry delivers 3 of the parcels.
Each of these 3 parcels has a weight of Wkg

The mean weight of the other 4 parcels is 3.3kg

Work out the value of W
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13 The table gives information about the ages, in years, of 80 people in a train carriage.
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(a) Complete the cumulative frequency table.
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(b) On the grid opposite, draw a cumulative frequency graph for your table.
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(c) Use your graph to find an estimate for the median age of the 80 people.
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Of the people in the train carriage, 60% of those who are aged between 18 and 65 are
going to work. None of the other people in the train carriage are going to work.

(d) Use your graph to find an estimate for the number of people in the train carriage
who are going to work.
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(Total for Question 13 is 7 marks)
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14 (a) Expand and simplify (5 —x)(2x + 3)(x + 4)
Show your working clearly.

&)

+3
(b) Make ¢ the subject of g = —— —7
4+c

(Total for Question 14 is 7 marks)
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15 (a) Solve =13

3 2
Show clear algebraic working.

(b) Solve the inequality 2y? — 7y —30 < 0
Show your working clearly.
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(Total for Question 15 is 7 marks)
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16 100 farmers are asked if they have goats (G), sheep (S) or chickens (C) on their farms.

Of these farmers

31 have sheep

53 have chickens

6 have goats, sheep and chickens

11 have sheep and goats

17 have sheep and chickens

18 have goats and chickens
20 do not have any goats, sheep or chickens

h appropriate subset.

(a) Using this information, complete the Venn diagram to show the number of farmers
in eac

J

3)
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17 M varies directly as the cube of 4
M=4 when h=0.5

Find the value of # when M = 500
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a=17.5 correct to 1 decimal place.
b =3.42 correct to 2 decimal places.
f =2  correct to the nearest whole number.
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XX

X ERRARIKLR

SR8KL
L
SRREEEKE

EAERAA
RIERRLEIKKLEL

X

SRR
‘:

<

XA
0000
5

X
55
SRS,
%

90%%%
CRK-
Ve N
)& 2
SRS
KA KA AKX

»
2

<
X

(X
S
[
K
&
%

<5

oo
[
20
25

2
§
»,

%o}

e

%
%
5

4
7
S

<

s
%

X
o

KK

L% 8¢
%020 %s%e% %

-~ )
soads
2
o

%%
0e%e

K
X

2

-
<5

sYore
oo
b9%e%

o

78

o3z
SIS

et

Hed
DRA Kok BN
Jatoseleledeloradezeat
0‘00“ XK A

K5
X

CRRS

ote’s

&

05
%
¥
)
ool
2!

QKRS
o
XA

2
%

APAC
A\
v

%

XS0
o
2036,
S S tootetetoteteds
et -~

beSetels!

%

<
R
25

¢
X%
Bote%e!

SRR

%
%
COREHS

AR
$$$§$%é%500
So%ototetotetetatetetet
RL0KLS
2%
B!

¢
3
5

o2
< XSG IERK

%%
XXX

X AXHKIROXARAARRAARKA AR

18

P 6 8 7 9 8 R A 0 1 8 2 4



R ORRIIIIIRKIRKK

Xy
X
L
%

%
%

XX
EX
KPR

SN

00 %%
pRo% Tozedes
dg;wﬁp

% V’
o
S terpots
SRS,

":”’.
X XA
<%
%
355

5
0
9
55

KRS,

SRR
RIS
N
oseatetetetete!

%
ERRHRK,
OQb
S5
K

RIS,

:::0000000
o

RS
$%0%%
0% %
Weles
ogetet
3K

Ve

XK
N
55

Qp”
X
QRIS
CRRERLLS

RKS
55

I
0%%

%
o

o
O
%

SRS
0

SO

SXEINIR
OREERRIRKES

% XK

0900090990994 9,

XK IXAKRK XK

6909090550500

q&g@poo K
X

5

<
8
00 S0t totetetototeleteled
ootetetotetetetetotetotols

:’:’:
3
253
5

QLRI
ottt otetetatetotetete!

K SRIISRKIRLKIRL

Express a in the form

_F
2rg where p, ¢, r and s are integers.

Give your answer in its simplest form.

a= .

(Total for Question 19 is 3 marks)
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20 The diagram shows four identical circles drawn

Diagram NOT

accurately drawn

Each circle touches two other circles and two sides of the square.

the diagram,

m

les, shown shaded

e

tside the ci

1S ou

de the square that

10N insi
has a total area of 40 cm?

The reg

Work out the perimeter of the square.

ficant figures.

igni

Give your answer correct to 3 s

(Total for Question 20 is 4 marks)
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Diagram NOT
accurately drawn

OAB 1is a triangle.

Q is the point on AB such that OQP is a straight line.
—> —> —>
0OA =4a OB = 6b AP =2a+ 8b

Using a vector method, find the ratio 4Q: OB

6b

(Total for Question 21 is 5 marks)
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22 ABCD is a kite, with diagonals AC and BD, drawn on a centimetre square grid, with a
scale of 1 cm for 1 unit on each axis.
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(Total for Question 22 is 7 marks)

23 The diagram shows a sketch of the graph of y = cos %
VA ’
y = cos
A
0 >
X

(1) Find the coordinates of the point 4

(i1) Find the coordinates of the point B

(Total for Question 23 is 2 marks)
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24

18 % \/ﬁ 4n+6

6 X 92n+8

X

Express x in terms of n
Show your working clearly and simplify your expression.

(Total for Question 24 is 3 marks)

TOTAL FOR PAPER IS 100 MARKS
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