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opp

Circumference of circle = 2xr
Area of circle = 77? h

International GCSE MATHEMATICS
FORMULAE SHEET —- HIGHER TIER

3

Volume of cone = + 7% Volume of sphere = %m,

Curved surface area of cone = 77/ Surface area of sphere = 47r

A

adj = hyp x cos 6
opp = hyp x sin 6

opp = adj x tan 6 In any triangle ABC
C
or sinf = opp b a
hyp
cosO = a—dJ 4 C B
hyp
) b c
tan @ = PP Sine rule: —— =—— =—;
an adj sind sinB sinC

Cosine rule: a>= b*+ ¢*>—2bc cos A

Area of triangle = § ab sin C

The Quadratic Equation
The solutions of ax*+ bx+c=0,
where a # 0, are given by

_—bib>—4dac

2a

Volume of cylinder = 77%h

Curved surface area
of cylinder = 27rh
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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.

1 Here is a list of ingredients to make 12 chocolate cupcakes.

Chocolate cupcakes

Ingredients for 12 cupcakes

ONOTWRITEINTHISAREA

110 g butter
100 g sugar
75 g flour

25 g cocoa
2 eggs

James wants to make exactly 30 cupcakes.

(a) How much butter does James need?

Sophie made some chocolate cupcakes for a party.
She used 375 g of sugar.
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(b) How many cupcakes did Sophie make?
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(Total for Question 1 is 4 marks)
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2 £=1{4,5,6,7,8,9,10,11, 12, 13, 14, 15}
A = {multiples of 5}
B = {odd numbers}
(a) List the members of the set

() AN B

(i) 4 U B

The set C has 6 members and BN C =

(b) List the members of set C.

(Total for Question 2 is 4 marks)

17.7 x 5.8

V34 +53

Write down all the figures on your calculator display.

3 (a) Work out the value of

s o
CLNIUYSH
s aeaitalilie

RS
L
R

5
i

TULLEL
3EEREE

R R
(K
G

Letels
::0.:

¥ Nty
RRISEIIREE
’0” .’QV

2
)’4
o
5

<
<
o
2s
borele!

o
X

A
s
LY
(I
bt
2
il

o
ot
LON:
5
5%te!

%
i
N
5 0’.%

o

R
faletatelsd

) &
<RI,
oo

(b) Give your answer to part (a) correct to 3 significant figures.

(Total for Question 3 is 3 marks)
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ONOTWRITEINTHISAREA

4 The diagram shows a cuboid and a triangular prism.

7cm
7.5¢cm

e = — -

e 4.2cm
10cm

The volume of the cuboid is equal to the volume of the triangular prism.

Work out the value of x.

Diagram NOT
accurately drawn

5cm

(Total for Question 4 is 4 marks)
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5 (a) Expand 43 — 7¢)

b) Factorise 1? + &
y 24

(c) Expand and simplify (x + 7)(x — 3)

(d) Solve 5p —9=3p
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(e) Simplify 7 x y*
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(f) Simplify A"+ A*
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(g) Simplify (€°)°

(Total for Question 5 is 9 marks)
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6 The frequency table shows information about the distances 60 office workers travel to
work each day.

Distance travelled (d km) Frequency

0<d< 10 5
10 < d
20 < d
30 <d
40 < d

20 12
0 17

NN

ONOTWRITEINTHISAREA

3
40 20
50 6

AN/

(a) Write down the modal class.

(b) Work out an estimate for the mean distance travelled to work by these office workers.
Give your answer correct to 1 decimal place.
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(Total for Question 6 is 5 marks)
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7 (a) Solve the inequality 4x + 13 > 27

(b) On the number line, represent the inequality y > —1

1)

n is an integer.

(c) Write down all the values of n that satisfy —3 <n < 2
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(Total for Question 7 is 5 marks)
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Diagram NOT

accurately drawn
18cm
13cm

xcm

ONOTWRITEINTHISAREA

Work out the value of x.
Give your answer correct to 3 significant figures.

(Total for Question 8 is 3 marks)
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9 Solve the simultaneous equations.
5x =2y =95
4x + 2y =13

Show clear algebraic working.
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(Total for Question 9 is 3 marks)
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10 2.2x107 passengers passed through Beijing Capital International Airport in 2014.

(a) Write 2.2 x 107 as an ordinary number.

NOTWRITEINTHISAREA

950000 tonnes of cargo traffic passed through Tokyo International Airport in 2014.

Do

(b) Write 950000 as a number in standard form.

(Total for Question 10 is 2 marks)

11 Mabintou invested $7500 for 3 years at 4% per year compound interest.

Calculate the value of her investment at the end of 3 years.
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(Total for Question 11 is 3 marks)
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12 The straight line L is shown on the grid.

(a) Find an equation of L.

(b) Find an equation of the line that is parallel to L and passes through the point (5, 4)
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(Total for Question 12 is 4 marks)
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13 The diagram shows triangle 4ABC.

B

- o
see .
<L Diagram NOT
ﬁﬁ%ﬁﬁ accurately drawn
e
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o
A D C

5cm

AB=9cm BC=15cm
D is the point on AC such that AD = Scm.
Angle BAC = 90°

Calculate the size of angle x.
Give your answer to the nearest degree.
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(Total for Question 13 is 4 marks)
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14 Solve

5—x
2

x—1
3

Show clear algebraic working.

(Total for Question 14 is 4 marks)

14

P 4 8 4 8 9 A 0 1 4 2 4

R
oo
%%& ¥

Ry

-
5%

&

s
s

S8
S

e

’Q
2
5

2
pads
%

%

X
5

A

’oz&.o

55050
Ei ot

>
<5

<
5
5
% Il
2
e

%
A
<
'M
T

%2
S

e
e
O
Sergels
s

ool

LR
e
b\
dode,
e
e,




15

Diagram NOT
accurately drawn

ONOTWRITEINTHISAREA

E D F

A, B, C and D are points on a circle.
EDF is the tangent to the circle at D.

Angle ADE = 61° and angle CDF = 53°
(a) (1) Write down the size of angle ACD.

(i1) Give a reason for your answer.
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(b) Work out the size of angle ABC.
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(Total for Question 15 is 4 marks)
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16 Here are six cards.
Each card has a number on it.

The cards are turned over to hide their numbers and are then mixed up.
Malachi takes at random two of the cards and turns them over to show their numbers.

(a) Calculate the probability that the number 4 is on both of the cards Malachi takes.

(b) Calculate the probability that the sum of the numbers on the two cards Malachi takes
is an even number.
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(Total for Question 16 is S marks)
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17 Solve 11x*—3x—-5=0
Show your working clearly.
Give your solutions correct to 2 decimal places.
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(Total for Question 17 is 3 marks)

18 A is directly proportional to x?
A =480 whenx =5

Find the value of 4 when x = 1.5
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(Total for Question 18 is 3 marks)
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19 The table gives information about the time taken by each of 600 people to reach their
holiday destination.

Time taken (zminutes) Frequency
0 << 100 120
100 < ¢ < 150 140
150 < ¢ < 300 240
300 < ¢ < 500 80
500 < 1 < 600 20

(a) Use the information in the table to complete the histogram.

Frequency
density

0 100 200 300 400 500 600
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%g %v & 2

Time taken (minutes)
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(b) Work out an estimate for the number of people who took more than 200 minutes to
reach their holiday destination.
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(Total for Question 19 is 5 marks)
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20 The functions f and g are such that

1
f(x) = 15 and g(x)=2x+3

(a) State which value of x must be excluded from any domain of f.

(b) Find g(10)
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(c) Calculate gf(—7)
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d) Express the inverse function g! in the form g'(x) = ...
g g
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(Total for Question 20 is 6 marks)
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21 y

Diagram NOT

accurately drawn

0 w B
OAB is a triangle.
X 1s the midpoint of OA4 and W is the midpoint of OB.
Y is the point on AW such that AY : YW =2:1
—> —>
OX =3aand OW = 3b
(a) Express in terms of a and b

(i) AW

(i) A7

(iii) XB

(b) Show by a vector method that XYB is a straight line.

2

(Total for Question 21 is S marks)
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22 ABCDEFGH is a cuboid.

A 16cm B Diagram NOT
accurately drawn

E M H

ONOTWRITEINTHISAREA

AB = 16cm and HG = 15cm.
M is the midpoint of EH.

BM makes an angle of 24° with the base EFGH.

Calculate the height, BG, of the cuboid.
Give your answer correct to 3 significant figures.
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(Total for Question 22 is 4 marks)

21

R0 00 A 0 Turn over »
P 4 8 4 8 9 A 0 2 1 2 4



v—u

23 t=

a

v =27.3 correct to 3 significant figures.
u=18 correct to 2 significant figures.
a = 9.81 correct to 3 significant figures.

Work out the lower bound for the value of ¢.
Show your working clearly.
Give your answer correct to 3 significant figures.
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(Total for Question 23 is 3 marks)
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24 The diagram shows triangle KLM.

Diagram NOT
accurately drawn

10.4cm 12.6cm

v

A

18cm

ONOTWRITEINTHISAREA

KLP is a sector of a circle with centre L and radius 10.4 cm.
The region of the triangle outside the sector is shown shaded in the diagram.

Calculate the area of the shaded region.
Give your answer correct to 3 significant figures.
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(Total for Question 24 is 5 marks)
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