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1. (a) On the axes below sketch the lines with equations 2 1y x= +  and 3 9y x+ =
(2)

 (b) Show, by shading, the region R defined by the inequalities

2 1,  3 9,  0 and 0y x y x x y+ +

(1)

y

x

Q1

(Total 3 marks)
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2. ( ) 3 2f 2 5 6x x x x= + − −

 (a) Factorise 2 2x x− −
(1)

 (b) Hence, or otherwise, show that ( )2 2x x− −  is a factor of ( )f x .
(3)
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3. Show that ( ) 2

5
2 1 16

n

r
r n

=

− = −∑
(4)
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4. Referred to a fixed origin O, the position vectors of the points A and B are ai + 8j 
and 14i + bj respectively and the mid-point, M, of AB has position vector 9i + 40j.

 (a) Find the value of a and the value of b.
(2)

 (b) Find the unit vector in the direction of  OM .
(2)
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5. Oil is leaking from a hole in a pipe. The oil forms a circular pool of radius r cm.
 The area, A cm2, of the surface of the pool is increasing at a constant rate of 0.3 cm2/s.
 Find, to 3 significant figures, the rate of increase of the radius of the pool when the area 

is 40 cm2.
(5)
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Question 5 continued
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6. tany x=            where  sintan
cos

xx
x

=

 (a) Show, by differentiation, that 2

d 1
d cos
y
x x
=

(3)

 (b) Hence differentiate 3e tanx x
(3)

 (c) Solve, to 3 significant figures, the equation 206 cos   ,3 sin πθθθ =
(2)
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Question 6 continued
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7.
H G

FE

D C

A B

Figure 1

 Figure 1 shows a rectangular box ABCDEFGH which is open at the top EFGH.

 The volume of the box is 400 cm3.

 The length, x cm, of the base is twice the width of the base and the height of the box is 
h cm.

 (a) Write down an expression, in terms of x and h, for the volume of the box.
(1)

 The total surface area of the outside of the box is S cm2.

 (b) Show that

                                         22400 1
2

S x
x

= +

(3)

 (c) Find, to 3 significant figures, the minimum value of S.
(5)

 (d) Prove that the value of S found in (c) is the minimum value.
(2)
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Question 7 continued
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Question 7 continued
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Question 7 continued
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8. (a) Show that

(2)

( ) 2f 2 5x x x= − −

 The roots of the equation ( )f 0x =  are α and β, where α > β.

 Without solving the equation, calculate the value of

 (b) α 2 + β 2,
(3)

 (c) (α – β ) 2.
(2)

 Hence

 (d) calculate the value of α 3 + β 3,
(2)

 (e) calculate the exact value of α 3 – β 3, giving your answer in the form 6k √
(2)

 (f) form an equation with roots (α – β ) 2   and  (α + β ) 2.
(4)
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Question 8 continued
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Question 8 continued
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Question 8 continued
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9. ( )cos cos cos sin sinA B A B A B+ ≡ −

 Show that

 (a) ( ) ( )cos cos 2cos cosA B A B A B+ + − ≡ ,
(1)

 (b) 2cos 2 2cos 1A A≡ − ,
(2)

 (c) cos cos 2cos cos
2 2

P Q P QP Q + −⎛ ⎞ ⎛ ⎞+ ≡ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

.
(2)

 (d) Hence show that 2cos8 2cos 6 cos 4 4cos 6 cosx x x x x+ + ≡ .
(4)

 (e) Find the exact value of 2

0
cos 6 cos dx x x∫ 4

π

.
(6)
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Question 9 continued
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Question 9 continued
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Question 9 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________ Q9

(Total 15 marks)



Leave 
blank

22

*N35380A02232*

10. A curve C has equation 14 ,    1
1

y x x
x

= + ≠
−

 (a) Write down an equation of the asymptote to C which is parallel to the y-axis.
(1)

 (b) Prove that C has a minimum point when 3
2x =  and a maximum point when 1

2 .x =
(8)

 (c) Find the y-coordinate of 

  (i) the minimum point,

  (ii) the maximum point.
(2)

 (d) Sketch C, showing clearly the asymptote found in (a), the coordinates of the turning 
points, and the coordinates of the point where the curve crosses the y-axis.

(4)
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Question 10 continued

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________



Leave 
blank

24

*N35380A02432*

Question 10 continued
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Question 10 continued
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11. S and T are two geometric series.

 The first, third and fifth terms of both series are ( ) ( ) ( )4 , 2 1  and 16 1x x x− − +
respectively.

 (a) Find the two possible values of x.
(5)

 The terms of S are all positive.

 For S, find

 (b) the first term,
(2)

 (c) the common ratio.
(3)

 The terms of T are all negative.

 (d) Find the first term of T.
(2)

 (e) Find the sum to infinity of T.

  Give your answer to 3 significant figures.
(4)
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Question 11 continued
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Question 11 continued
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Question 11 continued
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