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Pythagoras’

Theorem
c
A b
a

a?+b?=c?

opp

International GCSE MATHEMATICS
FORMULAE SHEET - HIGHER TIER

Volume of cone = £ zr*h

Curved surface area of cone = 7rl

Volume of sphere = 3 zr®

Surface area of sphere = 47r?

A

adj = hyp x cos 0
opp = hyp x sin 6
opp = adj x tan 6

or sind _opp
hyp

coso :a—dJ

hyp

tang = PP

adj

Circumference of circle = 2xr

Area of circle = r?

AN
N

- ~~

Volume of cylinder = zr?h

Curved surface area

of cylinder = 2zrh

X

In any triangle ABC

b C

Sine rule: — =— =—
sinA sinB sinC

Cosine rule: a?=b?+ c?-2bc cos A

Area of triangle = $ ab sin C

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

_—b++/b*-4ac

2a
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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 Becky counted the number of matches in each of 50 boxes.
The table shows information about her results.

Number of matches Frequency
45 3
46 7
47 12
48 23
49 4
50 1

Work out the mean number of matches.

(Total for Question 1 is 3 marks)

Do NOT write in this space.

3
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2 Diagram NOT
accurately drawn

17 cm

32cm
The diagram shows a circle inside a rectangle.

Work out the area of the shaded region.
Give your answer correct to 3 significant figures.

(Total for Question 2 is 3 marks)
3 A bag contains only red counters, blue counters and yellow counters.
The number of red counters in the bag is the same as the number of blue counters.

Mikhail takes at random a counter from the bag.
The probability that the counter is yellow is 0.3

Work out the probability that the counter Mikhail takes is red.

(Total for Question 3 is 3 marks)
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4 On the grid, draw the graph of y = 3x — 4 for values of x from -2 to 3

(Total for Question 4 is 4 marks)

. J
5
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12

11

10

O 1 2 3 4 5 6 7 8 9 10 11 12

(b) On the grid, translate triangle A by the vector ( 5)
-2 (1)

(Total for Question 5 is 4 marks)

Do NOT write in this space.
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6 & ={positive whole numbers less than 19}
A = {odd numbers}
B = {multiples of 5}
C = {multiples of 4}

(a) List the members of the set
i AnB

(i) BUC

D = {prime numbers}
(b) Isittruethat BN D=0 ?

Tick (v') the appropriate box.
Yes No

Explain your answer.

(Total for Question 6 is 3 marks)

7 Lisa, Max and Punita share £240 inthe ratio 3 : 4 : 8

How much more money than Lisa does Punita get?

(Total for Question 7 is 3 marks)

l 7
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8 The diagram shows a triangle.

Diagram NOT
accurately drawn

(Bx—5) cm 3x cm

(4x +2) cm

The lengths of the sides of the triangle are 3x cm, (3x — 5) cm and (4x + 2) cm.
The perimeter of the triangle is 62 cm.

Work out the value of x.
Show clear algebraic working.

(Total for Question 8 is 4 marks)
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9 Three positive whole numbers are all different.
The numbers have a median of 8 and a mean of 6
Find the three numbers.

(Total for Question 9 is 2 marks)

10 (a) Solve the inequality 3x+8<35

(b) Write down the inequality shown on the number line.

(Total for Question 10 is 4 marks)

9
|II| Turn over
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1 Diagram NOT

T accurately drawn

R and T are points on a circle, centre O.
ROP is a straight line.

PT is a tangent to the circle.

Angle TPO = 46°

(a) Explain why angle OTP = 90°

(b) Work out the size of angle y.

(Total for Question 11 is 4 marks)

Do NOT write in this space.

10
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12 (a) Factorise  c¢*-5c

(b) Simplify  d®xd’

(c) Factorise x>+ x-30

(d) Make b the subject of P = %abz

2x+1 x-5
+
3 2
Show clear algebraic working.

(e) Solve =4

(Total for Question 12 is 11 marks)
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13 (a) Write 0.000076 in standard form.

The area covered by the Pacific Ocean is 1.6 x 108 km?
The area covered by the Arctic Ocean is 1.4 x 10" km?

(b) Write 1.6 x 108 as an ordinary number.

The area covered by the Pacific Ocean is k times the area covered by the Arctic Ocean.

(c) Find, correct to the nearest integer, the value of k.

(Total for Question 13 is 4 marks)

14 Kwo invests HK$ 40000 for 3 years at 2.5% per year compound interest.
Work out the value of the investment at the end of 3 years.

(Total for Question 14 is 3 marks)

12
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15 Here is the graph of y=x>-2x -1
Ya

v

(a) Use the graph to solve the equation x> —-2x—-1=2

The equation x*> + 5x — 7 = 0 can be solved by finding the points of intersection of the
line y = ax + b with the graph of y = x? —=2x -1

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

(Total for Question 15 is 4 marks)
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16 Chris and Sunil each take a driving test.

The probability that Chris passes the driving test is 0.9
The probability that Sunil passes the driving test is 0.65

(a) Complete the probability tree diagram.

Chris Sunil

Pass
0.9

Fail

(b) Work out the probability that exactly one of Chris or Sunil passes the driving test.

(Total for Question 16 is 6 marks)
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17

Diagram NOT
Xcm accurately drawn

2Xx.cm

(x+7)cm

The diagram shows a trapezium.
The trapezium has an area of 17 cm?

(@) Show that 2x?+ 7x - 17=0

(b) Work out the value of x.
Give your answer correct to 3 significant figures.
Show your working clearly.

(Total for Question 17 is 6 marks)

15
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18 An athlete runs 400 metres, correct to the nearest metre.
The athlete takes 50.2 seconds, correct to the nearest 0.1 of a second.

Work out the upper bound of the athlete’s average speed.
Give your answer correct to 3 significant figures.

(Total for Question 18 is 3 marks)

o) ()

(a) Write, as a column vector, 2a

(b) Write, as a column vector, 3b — ¢

(c) Work out the magnitude of a
Give your answer as a surd.

(Total for Question 19 is 5 marks)

16
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20 The histogram shows information about the heights of some tomato plants.

y

Frequency
density

A

v

20 40 60
Height (cm)

26 plants have a height of less than 20 cm.

Work out the total number of

tomato plants.

80

(Total for Question 20 is 3 marks)
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21 The diagram shows a cylinder and a sphere.

Diagram NOT
accurately drawn

h cm

- -

The cylinder has radius r cm and height h cm.
The sphere has radius 2r cm.

The volume of the cylinder is equal to the volume of the sphere.
Find an expression for h in terms of r.
Give your answer in its simplest form.

(Total for Question 21 is 3 marks)

18
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22 (a) Write 3% as a power of 2

(b) Show that (4 + V12)(5 —/3) = 14 + 6.3

Show each stage of your working clearly.

(Total for Question 22 is 5 marks)

2

X
23 Write 5—-(x +2) + ( 3 } as a single fraction.

Simplify your answer fully.

(Total for Question 23 is 4 marks)
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24 The diagram shows a sector OAPB of a circle, centre O.

P Diagram NOT

accurately drawn
A B

6 cm 6cm

AB is a chord of the circle.
OA=0B =6 cm.

The area of sector OAPB is 51 cm?

Calculate the perimeter of the shaded segment.
Give your answer correct to 3 significant figures.

(Total for Question 24 is 6 marks)

TOTAL FOR PAPER IS 100 MARKS
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