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FORMULAE SHEET - HIGHER TIER

Pythagoras Volume of cone = + 7%k
Theorem
c Curved surface area of cone = 77/

adj = hyp x cos 6

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

adj or  sinf = opp
hyp
cosO = ady

hyp

tan0 = ﬂ

adj

Volume of sphere = % 77

Surface area of sphere = 477°

b
A+ br=c2 V
X ~

In any triangle ABC
C
b a
A B
C
b
Sine rule: <

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

Circumference of circle = 27r

Area of circle = 77?2

RN
U Volume of cylinder = 77%h

Curved surface area
___________ of cylinder = 27rh

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

The Quadratic Equation
The solutions of ax*+ bx+c =0,

where a # 0, are given by

_—bib*—4dac

2a

X
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DO NOTWRITEIN THIS AREA DO NOT WRITE IN THIS AREA

DONOTWRITEINTHIS AREA

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

1 Yulia normally lives in Russia.
She buys a car in Cyprus.

The cost of the car is 15400 euros.
The exchange rate is 1 euro = 63.21 Russian rubles.

(a) Change 15400 euros into Russian rubles.

....................................................... Russian rubles
The cost of insuring the car is 240 euros.

(b) Express 240 as a percentage of 15400
Give your answer correct to 2 decimal places.

(Total for Question 1 is 4 marks)
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2 The diagram shows a square and a circle.

The square has area 400 cm?
The diameter of the circle is equal to the length of a side of the square.

Work out the circumference of the circle.
Give your answer correct to 1 decimal place.

Diagram NOT
accurately drawn

(Total for Question 2 is 3 marks)
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DONOTWRITE IN THIS AREA DO NOT WRITE IN THIS AREA

DONOTWRTEINTHISARER

r

3 An aeroplane takes 11 hours 40 minutes to fly from London to Mauritius.

The aeroplane flies a distance of 9720 kilometres.

Work out the average speed of the aeroplane.
Give your answer in kilometres per hour, correct to the nearest whole number.

(Total for Question 3 is 3 marks)

kilometres per hour

J

P 5 5 9 4 3 A 0 5 2 4

5

Turn over »



( )

4 The length of a car is 472 centimetres.

Mikhail makes a scale model of the car using a scale of 1:20

=)
(@)

(a) Work out the length of the scale model. 2
g
=
=
-
I
2
-y
pa
(7
b
)
ITY
>

....................................................... centimetres
(2)

Alis makes a scale model of a bus.

The length of the real bus is 10.8 metres.

The length of the scale model is 60 centimetres.

Alis uses a scale of 1:7n where n is a whole number.

(b) Find the value of n.

TS o
3)

(Total for Question 4 is 5 marks)
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3 DONQTWR]TElNTHISAREA *:;:f, iff\é:g,fi;3_\?:3}:;‘é:;, *:eé;

r

5 (a) Solve 5x—2=x+8

Show clear algebraic working.

(b) Factorise 3z — 5ty

(c) Simplify £° X k

5 1
d) Simplify — — —
(d) Simplify o h
Give your answer as a single fraction in its simplest form.

(Total for Question 5 is 7 marks)

J
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6 Here is a right-angled triangle.

Diagram NOT

9cm accurately drawn
hcm

6cm

Calculate the value of 4.
Give your answer correct to 2 decimal places.

(Total for Question 6 is 3 marks)

7 Show th 2l é—1z
ow that R

(Total for Question 7 is 3 marks)
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S DONOTWRITE INTHIS AREA DO NOT WRITE IN THIS AREA

‘DONOTWRITEINTHISAREA ===

~\
Here is a prism.
<+—6cm—»
Diagram NOT
A [] accurately drawn
12cm
v [
<+—I10cm—————»
Work out the volume of this prism.
.................................................. cm?
(Total for Question 8 is 4 marks)
J
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9 Eugenia bought 120 watches at 50 dollars each.

3
She sold Z of the watches at 80 dollars each.

Work out her percentage profit.

She then sold all the remaining watches at 40 dollars each.

(Total for Question 9 is 4 marks)
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10 &=1{1,2,3,4,5,6,7,8,9, 10}

A=1{1,3,5,7,9}
B = {numbers greater than 6}

(a) List the members of the set 4 U B

C=1{3,6,9)

(b) List the members of the set A N C

D is a set with 4 members.
SeDand BN D=

(c) List the members of one possible set D.

(Total for Question 10 is 4 marks)

J
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11 The first four terms of a sequence are
11 21 31 41

(a) Write down an expression, in terms of », for the nth term of the sequence.

(2)
(b) Factorise x*—7x+ 6
............................ (2)
(c) Expand and simplify (2e —3f)(3e—4f)
............................ (2)

(Total for Question 11 is 6 marks)
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DO NOTWRITE IN THIS AREA

( )
12 Mwai plays netball.
In January, she played in 11 netball matches.
Here is the number of goals she scored in each of these matches.
42 20 37 32 32 41 37 40 28 36 36
(a) Find the interquartile range of the numbers of goals Mwai scored in January.
Show your working clearly.
AAAAAAAAAAAAAAAAAAAAAAAAAAAA (3)
In February, Mwai played in 10 netball matches.
In each of these matches, she scored more than 41 goals.
(b) Work out the median of the numbers of goals that Mwai scored in the 21 matches in
January and February.
............................ (2)
(Total for Question 12 is S marks)
. J
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4cm 5cm

Diagram NOT
accurately drawn

3cm

V3dVY SIHLNI LM LON-Oa

D E

In the diagram ABD and ACE are straight lines.
BC is parallel to DE.

(a) Calculate the length of CE.

ﬁg/g \

1

1}

i

8
& /faﬁ

The area of triangle ABC is 8 cm?

(b) Work out the area of trapezium BCED.

s

(Total for Question 13 is S marks)
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DONOTWRITEINTHIS AREA

14 Here is a solid shape S.

The solid shape consists of a cylinder and a hemisphere.
The centre of the circular face of the hemisphere and the centre of the top face of the
cylinder are at the same point.

Diagram NOT
accurately drawn

The radius of the cylinder and the radius of the hemisphere are both 10cm.
The height of the cylinder is ~cm.

The total surface area of S is 10007z cm?

Find the value of 4.

(Total for Question 14 is 3 marks)
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15 Bag A and bag B each contain 10 counters.

There are 7 red counters and 3 green counters in bag A.

=)
There are 4 red counters and 6 green counters in bag B. (@)
e
Ahmed takes at random a counter from bag A. 3
Bhavana takes at random a counter from bag B. s
(a) Complete the probability tree diagram. m
2
Bag A Bag B E
7
o
)
Tt
>
red
7
10

3)

(b) Calculate the probability that Ahmed takes a red counter and Bhavana takes
a green counter.

X >
SRLRKRR

X

~

[\°]
-
Y%

SRR

| vauys

16
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(c) Calculate the probability that at least one red counter is taken.

DO NOT WRITE IN THIS AREA

(Total for Question 15 is 8 marks)

16 Solve the inequality 2x?—32 <0
Show clear algebraic working.

DONOTWRITEINTHIS AREA

3 DONQTWR]TElNTHISAREA *:;:f, iff\é:g,fi;3_\?:3}:;‘é:;, *:eé;

(Total for Question 16 is 4 marks)
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17 A, B, C and D are points on a circle, centre O.

Diagram NOT
accurately drawn

AOD is a diameter of the circle.
Angle BCD = 112°

Calculate the size of angle ADB.
Give a reason for each stage of your working.

(Total for Question 17 is 5 marks)
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( )
18 A particle P moves along a straight line.
O is a fixed point on the line.
The displacement, s metres, of P from O at time ¢ seconds is given by
36
s=t+ - +4 fort>1
The velocity of P at time ¢ seconds is v m/s.
(a) By differentiation, find an expression for v in terms of ¢ for ¢ > 1
Y T
(2)
(b) Find the value of # for which v =10
b=
(2)
The acceleration of P at time ¢ seconds is @ m/s?
(¢) Find the value of @ when ¢ =2
A= o
(2)
(Total for Question 18 is 6 marks)
. J

RO RO Turm over »
P 5 5 9 4 3 A 01 9 2 4



r

19 Solve the simultaneous equations

Show clear algebraic working.

y=8—-2x
x*+y?=29

(Total for Question 19 is 6 marks)
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r

20 Find the value of n such that 4" x 81 =16

Show clear algebraic working.

(Total for Question 20 is 3 marks)

J
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21 Mayang collected bamboo plants for an experiment.
The heights of Mayang’s bamboo plants are all between 10cm and 110 cm.

The incomplete histogram gives some information about the heights, 4 cm, of the
bamboo plants.

A
3
2
Frequency
density
1
0

0 10 20 30 40 50 60 70 80 90 100 110 120
Height (4 cm)

Mayang found that 4% of the bamboo plants had heights in the interval 90 < 2 < 110

Use this information to complete the histogram.

(Total for Question 21 is 4 marks)

22

P 5 5 9 4 3 A 0 2 2 2 4

ot
Vs
DO Sirar 4

T
IR,
PN



DO NOT WRITE IN THIS AREA

( )
22 a=2x+1 b=3x-2 c=x-1
1
a+— 1
Express 1 - ll) in the form —— where p and g are integers.
a+ - px~ +gx
c

(Total for Question 22 is S marks)

TOTAL FOR PAPER IS 100 MARKS
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