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Answer ALL TWELVE questions.
Write your answers in the spaces provided.

You must write down all the stages in your working.

1 (a) Find the size of each interior angle of a regular 10-sided polygon.

(2)
B 6cm ¢ Diagram NOT
accurately drawn
6cm 6cm
A D
Figure 1

In Figure 1, A, B, C and D are vertices of the regular 10-sided polygon ABCDEFGHIJ.
AB = BC = CD = 6cm and BC is parallel to AD.

(b) Calculate the length, in cm to 3 significant figures, of AD.

[Sum of interior angles of polygon = (2n — 4) right angles]
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Question 1 continued

(Total for Question 1 is 5 marks)
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2 All the people at a musical party did at least one activity chosen from singing (S),
playing the guitar (G) and playing the piano (P).

Of these people

21 sang
15 played a guitar
20 played the piano
9 did all three activities

Letting n(SNGnNP)=x
nS"NGNP)=y
nSNG NP)=z
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(a) complete the Venn diagram with all this information.
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Of the people at the party, 11 did exactly two of the three activities.
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(b) Find the number of people at the party.
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Question 2 continued

(Total for Question 2 is 5 marks)
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Diagram NOT

accurately drawn

110m

North
A
600m
0
900 m
P
Figure 2

Figure 2 shows a vertical tower A7 of height 110m and a horizontal triangle PAQ.
The base A4 of the tower is 600 m due north of a point P.

(a) Calculate the size, in degrees to one decimal place, of the angle of elevation of

T from P.
(2)
The point Q is 900 m on a bearing of 065° from P.
(b) Calculate the distance, in metres to 3 significant figures, of 4 from Q.
3)
(c) Calculate the bearing, in degrees to the nearest degree, of 4 from Q.
3)

Sine rule:

sind sinB sinC

Cosine rule: a* = b*> + ¢* — 2bccos A
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Question 3 continued

P 5 3 3 4 8 A 0 8 4 0

asasass
v

8
o

%
>
s
S
s
o

SEER0R0008088008
RS




THSAREA

55
v
5

%
i

o
R

byt o
2
5

<
Teles

s

P

o
Sote%s

-
Pinlis
SRS

o
505

A
pietetstale!
SR

ot

Tae%
KR
: <o

H¥ s W

( )

Question 3 continued

(Total for Question 3 is 8 marks)
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4 Given that y is proportional to the square of 7 such that y = 1600 when 7= 2.5

(a) find the value of y when 7= 4.5
3)

1
Given also that y is proportional to the cube of 7 such that y = 12.5 when » = >

(b) find the value of » when 7'= 5000
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Question 4 continued

(Total for Question 4 is 7 marks)
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5 The points with coordinates (3, 1), (4, 3), (6, 3) and (6, 1) are the vertices of a
quadrilateral Q.

(a) On the grid, draw and label quadrilateral Q.

(1)
Quadrilateral R is the image of quadrilateral Q under a reflection in the line with
equation y = x
(b) On the grid, draw and label quadrilateral R.

3)
Quadrilateral S is the image of quadrilateral R under the transformation given by the
matrix L where

0 -1
L=

(c) On the grid, draw and label quadrilateral S.

3)
(d) Find the matrix that represents the transformation that maps quadrilateral S onto

quadrilateral Q.
(2)
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Question 5 continued

>

LS IS I N U e N T

S
L
Q
=<V

|
—_

|
\®)

I
W

Turn over for a spare grid if you need to redraw your quadrilaterals.
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Question 5 continued
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Question 5 continued

Only use this grid if you need to redraw your quadrilaterals.
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(Total for Question 5 is 9 marks)

J

15

Turn over »

P 5 3 3 4 8 A 01 5 4 0



r

6 Chen buys watches in America to sell in England.

Chen borrowed $800 000 for two years from a bank in America.
He used all this money to buy watches at $200 each.

In the first year, Chen sold 62% of the watches in England for £270 each.

(a) Calculate how many watches Chen sold in the first year.

2)

In the second year, Chen sold in England 70% of the watches that he had left at £220 each.
He then sold in England all the remaining watches by the end of the second year at £150 each.

At the end of the second year, Chen paid back to the bank in America $800000 plus
interest of 8% of this money.

At the end of the two years the exchange rate was £1 = $1.30

(b) Calculate the total profit in dollars ($) that Chen made.
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Question 6 continued

(Total for Question 6 is 8 marks)
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2 Diagram NOT
__________ accurately drawn
hcm

- -~o

Figure 3

Figure 3 shows a solid S formed by removing a hemisphere of radius »cm from a right
circular cylinder of radius »cm and height #cm.

The centre O of the hemisphere and the centre C of the lower circular face of the cylinder
are such that OC is the axis of symmetry of S and OC = hcm.

The volume of S is ¥ecm?® and the total surface area of S is 4 cm?

(a) Show that A = 3zr* + 2zrh

1)

Given that 4 = 13007z
13

(b) show that V= 650zr — r wr?

4)
(c) Using calculus, find the value of » for which ¥ has a stationary value.

(2)
(d) Find the stationary value of V, giving your answer in terms of x.

(2)

Area of circle = 772
Curved surface area of a right circular cylinder = 2zrh

Surface area of sphere = 477?

Volume of sphere = 3 zr’
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Question 7 continued
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Question 7 continued

(Total for Question 7 is 9 marks)
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8 The functions f and g are defined as

f(x) = 2x — 5 for all values of x
gx)=x>forallx >0

(a) Find f(2)

1)
(b) Find the positive value of x for which gf(x) = 36
3)
(¢) (i) Solve for x, the equation f!(x) = Af(x) giving your answer in terms of 1.
(i1) State any values of 1 for which the equation f~'(x) = Af(x) has no solution.
3)
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(Total for Question 8 is 9 marks)
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Diagram NOT
accurately drawn
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Figure 4
Figure 4 shows quadrilateral O4ABC with CB parallel to OA.
—> —> 1
04 =12a OB =6b and CB = EOA
(a) Write down in terms of aorboraand b

. % .o %
(1) BC (1) OoC
2)
The point X on OA4 is such that OX: 04 =3:4

CX and OB intersect at G.
CA and OB intersect at H.
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(c) Hence find OG in terms of b only.
(2)

Given that OG: GH: HB =m:1:n where m and n are integers,

(d) find the value of m and the value of .
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Question 9 continued
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(Total for Question 9 is 10 marks)
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Time taken (7 seconds) Frequency

20<T<30 70

30 <T<40 130

40 < T<50 210

50<T<60 160

60 <7T<70 130

70 < T<80 100

VANVSHLNIIUMMIONOD

The table gives information about the times, in seconds, taken by 800 women to do
a puzzle.

(a) Calculate an estimate for the mean time taken by the 800 women.

“4)

The table below gives information about the times, in seconds, taken by some children to
do the same puzzle.

Time taken (7 seconds) Frequency

20<T<30 30

L)

SRSl

30 <T<50 64

oo
=

T
vg‘v

50<T<55 24

AUV SH

55<T<60 35

TR

0993

Sy
S

60 <7T<70 30

S

o
ploteteletely
A

70 < T< 100 15

5
2

(b) On the grid opposite, draw a histogram to show this information.

3)
One of the children is to be chosen at random.
(c) Calculate an estimate for the probability that this child took 35 seconds or less to do
the puzzle.
(2)
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Turn over for a spare grid if you need to redraw your histogram.
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Question 10 continued

Only use this grid if you need to redraw your histogram.
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(Total for Question 10 is 9 marks)
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11 Attime =0, a car was at rest at the point P. The car then travelled along a straight road.
Here is the speed-time graph for the first 20 seconds of this journey.
A

30

25

20

Speed

vm/s) 127

10

5_

0 T | T 1 | 1 T 1 T >
0 2 4 6 8 10 12 14 16 18 20

Time (¢ seconds)

(a) Find the greatest speed, in km/h, of the car during the 20 seconds.
(2)

(b) Calculate an estimate of the acceleration, in m/s?, of the car at the instant when ¢ =4

)

Question 11 continues on page 34.
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Question 11 continued

A van travelled along the same road in the same direction as the car. The van passed the
point P at time ¢ =2

From the point P the van travelled at a constant speed of 10m/s for 4 seconds and then
travelled with constant acceleration to reach a speed of 20m/s in 14 seconds.

(c) On the grid below, draw a speed-time graph for the van’s journey from P.

A

30

25

20

Speed

(vm/s) 127

10

0 T | T | T 1 T 1 T >
0 2 4 6 8 10 12 14 16 18 20

Time (¢ seconds)

(2)
. 2 .
The car travelled a distance of 4163 m during the 20 seconds.

(d) Calculate how far the car was ahead of the van at time ¢ = 20
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Question 11 continued

(Total for Question 11 is 10 marks)
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12 The equation of a curve is y=x>—-8 + —
X

(a) Complete the table of values for y=x>—-8 + Rl
X

Give your values of y correct to one decimal place where necessary.

X 0.5 1 1.5 2 2.5 3 3.5 4

y 23 2.4 0.3 2.7 9.3

3)

(b) On the grid opposite, plot the points from your completed table and join them to form
a smooth curve.

3)
(c) Using your curve, find an estimate of the minimum value, to one decimal place,
of x>— 8+ 2 in the interval 0.5 < x < 4
X
1)
(d) By drawing a suitable straight line on the grid, find estimates, to one decimal place,
of the two solutions of the equation x* — 2x? — 6x + 5 = 0 in the interval 0.5 < x < 4
4)
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Turn over for a spare grid if you need to redraw your graph.
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Question 12 continued

Only use this grid if you need to redraw your graph.
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(Total for Question 12 is 11 marks)

TOTAL FOR PAPER IS 100 MARKS
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