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International GCSE MATHEMATICS
FORMULAE SHEET — HIGHER TIER

Pythagoras’ Volume of cone = % 7% Volume of sphere = % 77

Theorem
c Curved surface area of cone = 7/ Surface area of sphere = 477
b PN
a ! h
a+b*=c? v

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

hyp .
opp opp = adj x tan 0 In any triangle ABC
0 C
adj or sin@ = opp b a
hyp
cosf = ad 4 c B
hyp
b c
opp Si le: = =
tan 0 =a_dj e ruie sind sinB sinC

Cosine rule: a>= b*+ ¢?>—2bc cos A

Area of triangle = % ab sin C

Volume of prism = area of cross section x length

Area of a trapezium = 1 (a + b)h

Circumference of circle = 27r —3a |

Area of circle = 7r? / h
vl

The Quadratic Equation
Volume of cylinder = nr?h The solutions of ax?+ bx +c¢ =0,
where a # 0, are given by

AN
N

Curved surface area
___________ of cylinder = 27rh _ —bxb*—4ac

X
v 2a
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Answer ALL TWENTY TWO questions.
Write your answers in the spaces provided.
You must write down all stages in your working.

1 The table shows information about the mark scored on an examination question by each
of 40 students.

Mark udents
0 13
1 2
2 3
3 8
4 14

Work out the mean mark.

(Total for Question 1 is 3 marks)

3
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2 (a) Work out the value of ————
9.8-2.1

Give your answer as a decimal.
Write down all the figures on your calculator display.

(b) Give your answer to part (a) correct to 2 significant figures.

(Total for Question 2 is 3 marks)

3 (a) Multiply out 6(n —2)

(b) Factorise p*—5p

(c) Solve Tx =3

=X

Show clear algebraic working.

(Total for Question 3 is 6 marks)
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Diagram NOT
accurately drawn

107°

ABCDEF is a hexagon.
G is a point on AF.

H is a point on BC.
GH is parallel to AB.

(a) Give a reason why x = 107

(b) Work out the value of y.

(Total for Question 4 is 5 marks)



Diagram NOT

accurately drawn
4x y

= n
«—3N—re———y—»

The shape in the diagram is made from a rectangle and a right-angled triangle.
The diagram shows, in terms of x and y, the lengths, in centimetres, of the sides of the
rectangle and of the triangle.

The perimeter, P cm, of the shape is given by the formula
P=12x+2y
(a) Work out the value of x when P =43 and y = 6.5

(b) Find, in terms of x and y, a formula for the area, 4 cm?, of the shape.
Give your answer as simply as possible.

(Total for Question 5 is 5 marks)
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6 An airline increases the prices of its flights by 8%.
(a) Before the increase, the price of a flight to Cairo was £475

Work out the price of a flight to Cairo after the increase.

(b) The increase in price of a flight to Mumbai was £48

Work out the price of a flight to Mumbai after the increase.

(Total for Question 6 is 6 marks)
7 S={s,q,u,a,r,e}
V: {a, e’ i’ O) u}
List the members of the set

(i) SNV

(i) SUV

(Total for Question 7 is 2 marks)

7
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Diagram NOT
accurately drawn

3.7 cm

A solid cylinder has a radius of 5.1 cm and a height of 3.7 cm.

Work out the total surface area of the cylinder.
Give your answer correct to 3 significant figures.

(Total for Question 8 is 3 marks)

9 The number of runners in the London Marathon on 25th April, 2010 was 37 527.

Work out an estimate for the number of these runners whose birthday was on that day.

(Total for Question 9 is 4 marks)
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10 Diagram NOT

accurately drawn

8.3 cm

Work out the value of x.
Give your answer correct to 1 decimal place.

(Total for Question 10 is 3 marks)

11 (a) Find the Highest Common Factor (HCF) of 54 and 90

(b) Find the Lowest Common Multiple (LCM) of 54 and 90

(Total for Question 11 is 4 marks)

9
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12 The cumulative frequency table shows information about the diameters of 60 oranges.

Diameter Cumulative

(d mm) frequency
50<d <60 12
50<d <70 42
50<d <80 54
50<d <90 57
50<d < 100 59
50<d < 110 60

(a) On the grid, draw a cumulative frequency graph for the table.

A
60
Cumulative
frequency
40
20
0 >
50 60 70 80 90 100 110

Diameter (d mm)

(b) Use your graph to find an estimate for the median diameter of the 60 oranges.

(Total for Question 12 is 4 marks)
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13 C

'\ B Diagram NOT

accurately drawn

P

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

Angle PAD = 39°

Angle BCD = 103°

Calculate the size of angle ADB.

14 (a) Simplify 4p’¢® x 6p’q

(b) Simplify (5x**)?

(¢) Factorise 9a> — b?

(Total for Question 14 is 6 marks)
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15 VA —

The diagram shows two straight lines.
The equations of the lines are y=x — 1 and 2x + 3y =12

(a) Write down the solution of the simultaneous equations

y=x—1
2x +3y=12

—10/123456\8"‘
/l

2x+3y=12

(b) Find an equation of the line which is parallel to the line with equation 2x + 3y = 12

and passes through the point (0, 10)

(c) On the grid, mark with a cross (X) each point which satisfies both these inequalities
y>x— 1 and 2x + 3y < 12 and whose coordinates are positive integers.

(Total for Question 15 is 7 marks)
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16 R
Diagram NOT
C accurately drawn

5cm

8 cm B
14 cm 0

Triangle ABC is similar to triangle POR.
AB corresponds to PQ.

AC corresponds to PR.

AB =8 cm.

AC=5cm.

PO =14 cm.

(a) Calculate the length of PR.

The area of triangle ABC is 16 cm?

(b) Calculate the area of triangle POR.

(Total for Question 16 is 5 marks)
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17 Parveen travels to school either by bicycle or by bus.
The probability that, on any day, she will travel by bicycle is 0.7
When she travels by bicycle, the probability that she will be late for school is 0.2
When she travels by bus, the probability that she will be late for school is 0.1

(a) Calculate the probability that, on a randomly chosen day, Parveen will travel by bus
and be late for school.

(b) Calculate the probability that, on a randomly chosen day, Parveen will not be late for
school.

(Total for Question 17 is 5 marks)

Do NOT write in this space.
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18

P and Q are two points on a coast.

P is due North of Q.

A ship is at the point S.

PS=2.9 km.

The bearing of the ship from P is 062°
The bearing of the ship from Q is 036°

Calculate the distance OS.
Give your answer correct to 3 significant figures.

Diagram NOT
accurately drawn

(Total for Question 18 is 3 marks)
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19 (a) Correct to the nearest millimetre, the length of a side of a regular hexagon is 3.6 cm.

Calculate the upper bound for the perimeter of the regular hexagon.

(b) Correct to 1 significant figure, the area of a rectangle is 80 cm?
Correct to 2 significant figures, the length of the rectangle is 12 cm.

Calculate the lower bound for the width of the rectangle.
Show your working clearly.

(Total for Question 19 is 5 marks)

Do NOT write in this space.

16

P 4 2 0 7 0 A 01 6 2 0



Diagram NOT
8 cm accurately drawn

X cm

The diagram shows a rectangle.

The length of the rectangle is x cm.

The length of a diagonal of the rectangle is 8 cm.
The perimeter of the rectangle is 20 cm.

(a) Show that x> — 10x + 18 =0

(b) Solve x> —10x + 18 =0
Give your solutions correct to 3 significant figures.
Show your working clearly.

(Total for Question 20 is 7 marks)
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21 Here is a shape.

Diagram NOT
accurately drawn

The shape is made from triangle ABC and a sector of a circle, centre C and radius CA.
CA =7 cm.

CB =16 cm.

Angle ACB = 150°

Calculate the area of the shape.
Give your answer correct to 3 significant figures.

(Total for Question 21 is 6 marks)
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22 Make y the subject of

Show your working clearly and give your answer as simply as possible.

(Total for Question 22 is 5 marks)

TOTAL FOR PAPER IS 100 MARKS

Do NOT write in this space.
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