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17 A solid, S, is made from a hemisphere and a cylinder.

 The centre of the circular face of the hemisphere and the centre of the top face of the 
cylinder are at the same point.

x cm

(20 – 4x) cm

Diagram NOT 
accurately drawn

 The radius of the cylinder and the radius of the hemisphere are both x cm. 
The height of the cylinder is (20 – 4x) cm.

 The volume of S is V cm3 where V = 
1

3
ʌ\

 Find the maximum value of y. 
Show clear algebraic working.
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 17 is 5 marks)

18 Given that (8 – x )(5 + x ) = y x  + 21 where x is a prime number and y is an integer,

 find the value of x and the value of y. 
Show each stage of your working clearly.

x = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

y = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 18 is 3 marks)
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19 Solve the simultaneous equations

x2 – 9y – x = 2y2 – 12
 x + 2y – 1 = 0

 Show clear algebraic working.

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

(Total for Question 19 is 5 marks)
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20 A and B are two similar solids.

A B

Diagram NOT 
accurately drawn

 A has a volume of 1836 cm3 
B has a volume of 4352 cm3

 B has a total surface area of 1120 cm2

 Work out the total surface area of A.

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

(Total for Question 20 is 3 marks)
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21 A curve has equation  y = f (x)

 The coordinates of the minimum point on this curve are (–9, 15)

 (a) Write down the coordinates of the minimum point on the curve with equation

  (i) y = f (x + 3)

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

  (ii) y = 
1

3
f (x)

(.. . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .)
(2)

 The graph of  y = a cos (x + b)q  for  0 - x - 360  is drawn on the grid below.

2

1

O

–1

–2

180 360

 Given that a � 0 and that  0 � b � 360

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

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

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

(2)

(Total for Question 21 is 4 marks)

www.mymathscloud.com

https://mymathscloud.com


*P66297A02528* Turn over     

25

 

 

22 The function f is such that f (x) = x2 – 8x + 5 where x - 4

 Express the inverse function f –1 in the form f –1(x) = ...

f –1(x) = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 22 is 3 marks)
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23 OAB is a triangle.

A B

O

P

M

N Diagram NOT 
accurately drawn

 OA
ĺ

 = 2a  and  OB
ĺ

 = 2b

 M is the midpoint of AB. 
N is the point on OB such that ON : NB = 2 : 1

 P is the point on AN such that OPM is a straight line.

 Use a vector method to find OP : PM 
Show your working clearly.
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 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 23 is 6 marks)

Turn over for Question 24

www.mymathscloud.com

https://mymathscloud.com


*P66297A02828*
28

 

24 An arithmetic series has first term a and common difference d.

 The sum of the first 2n terms of the series is four times the sum of the first n terms of 
the series.

 Find an expression for a in terms of d.
 Show your working clearly.

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

(Total for Question 24 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS
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