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16 A box contains 15 counters.

 There are 4 red counters, 5 green counters and the rest are yellow counters.

 Niklas takes at random a counter from the box and writes down the colour of his counter.
 He then puts the counter back into the box.

 Sasha then takes at random a counter from the box and writes down the colour of her counter.

 Work out the probability that the counters taken by Niklas and Sasha both have the same colour.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 16 is 3 marks)
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17 Express 8

5 1-
 in the form a b+  where a and b are integers.

 Show each stage of your working clearly.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 17 is 3 marks)
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18 Here is a quadrilateral ABCD.

                                    A

C

84°

D

B
12 cm Diagram NOT 

accurately drawn
60°

7 cm9 cm

 Calculate the area of quadrilateral ABCD.
 Give your answer correct to 3 significant figures.
 Show your working clearly.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm2 

(Total for Question 18 is 5 marks)
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19 The straight line L has equation  x – y = 3
 The curve C has equation  3x2 – y2 + xy = 9

 L and C intersect at the points P and Q.

 Find the coordinates of the midpoint of PQ.
 Show clear algebraic working.

 

(.. . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .)

(Total for Question 19 is 6 marks)
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20 Here are the first four terms of an arithmetic series.

k k k k3

4 2 4

 Given that the 15th term of the series is (90 + 2k), 
 
calculate the sum of the first 30 terms of the series.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 20 is 5 marks)
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21 The curve C has equation  y = f(x)  where  f(x) = 9 – 3(x + 2)2

 The point A is the maximum point on C.

 (a) Write down the coordinates of A.

(.. . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .)
(1)

 The curve C is transformed to the curve S by a translation of  
4

0

�

�
�
�

�
�

 (b) Find an equation for the curve S.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 The curve C is transformed to the curve T.
 The curve T has equation y = 3(x + 2)2 – 9

 (c) Describe fully the transformation that maps curve C onto curve T.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)
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 The graph of y = acos (x – b)° + c for −180  x  360 is drawn on the grid below.

2

O 90 180 270 360
–1

3

4

6

5

–90–180

1

x

y

 (d) Find the value of a, the value of b and the value of c.

a = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

b = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

c = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

(Total for Question 21 is 6 marks)
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22 The diagram shows a sphere of diameter x cm and a pyramid ABCDE with a horizontal 
rectangular base BCDE.

A

E D

B

Diagram NOT 
accurately drawn

x cm C

O 2x cm

5x cm
x cm

 The vertex A of the pyramid is vertically above the centre O of the base so that 
AB = AC = AD = AE.

 BC = x cm, CD = 2x cm and AO = 5x cm.

 The volume of the sphere is  288π cm3

 Calculate the total surface area of the pyramid.
 Give your answer correct to the nearest cm2
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . cm2 

(Total for Question 22 is 6 marks)

TOTAL FOR PAPER IS 100 MARKS


