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Question One (9 marks)                                                                                                                           Marks 

 

a) Use five function values of Simpson’s Rule to approximate the value of dxx

3

1

10
log , 

correct to 2 decimal places. 

 

3 

 

bi) 
Water is leaking out through a hole of the bath-tub at a rate  )25(8 t

dt

dv
 , where  

v cubic centimetres is the volume of the liquid in the bath-tub at time t seconds. 

 

Initially there was 2500 cubic centimetres  of water in the bath-tub.  

 

Find v in terms of  t.   

 

 2 

ii) Hence find the time taken for the bath-tub to be emptied. 

 

1 

 

 

c) 

 

Find the exact value of 


1

0 1 t

dtt
, use the substitution tu  1 . 

 

 

3 

 

  

Question Two (9 marks)  Start a New Page 

 

a) 
Find the derivative of  )

3

12
(sin

1  x
and simplify. 

2 

 

b) 

 

If  
2n

Cn+4= 
2n

C2n-9,  find the value(s) of n. 

 

2 

c) Prove the identity:  
1

11






k

n

k

n

k

n
CCC ,   1 1 nk  

 

2 

 

d) 
Find the values of a and n  if  (1−18x + )

2

297 2
x are the first three terms in the expansion of  

(1+ax) n . 

 

 

 

 

3 

 Question Three (9 marks)  Start a New page 

 

 

a) 
Find 


2

41

3

x

dx
. 

 

2 

bi) On the same set of axes, sketch the graphs of 2
4 xy   and 2

28 xy  . 

 

1 

ii) Find the area bounded by these two graphs. 

 

 

3 

iii) Find the volume of the solid when this region is rotated about the x-axis. 

 

 

3 
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Question Four  (9 marks)  Start a New Page 

 

a) Find the coefficient of 6
x in the expansion of 622

)32()41( xxy  . 

 

3 

b) Consider the function  )( xf =   ,92
2
x    22  x  

 

 

i) Find the equation of the inverse function  xf
1 . 

 

2 

ii) On the same diagram, sketch the graphs of )( xfy   and  xfy
1

 .  

 

Showing clearly the co-ordinates of the end-points and the intercepts on the co-ordinate axes. 

 

2 

iii) Find the x-coordinate of the point of intersection of the curves  )( xfy   and  xfy
1

 , giving  

 

the answer in exact form. 

 

2 

 

 

 

Question Five  (9 marks)  Start a New page 

 

 

 

a) Evaluate dx
x

x 

2

0
2

14  using the substitution 
2

1
x

u  . 

 

3 

 

bi) 

 

Find the term independent of  x in the expansion of 

9

2

3
2 










x
x . 

2 

 

ii) k
T is the k 

th 
 term in the expansion of 

9

2

3
2 










x
x  with decreasing powers of x,  k =1, 2, 3, etc.  

Find 
k

k

T

T
1  and simplify. 

 

2 

iii) Find the numerically greatest term in the expansion when .1x  

 

2 
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Question Six  (9 marks)  Start a New page 

 

 

a) If ,sincos
11

kxx 
  where 

2

3

2


 k ,  show that 












2
sin

2
cos

2

1 kk
x . 

 

 

3 

b) As shown in the diagram below, a soccer player A is x metres from a goal line of a soccer field.  

 

He takes a shot at the goal BC, with the ball not leaving the ground. 

 
 

 

 

i) Show that the angle    he must shoot within  is given by 















2

1

180

8
tan

x

x
  where he is  

 

10 metres to one side of the near goal post and 18 metres to the same side of the far post. 

 

 

3 

ii) Find the value of x which makes the angle   a maximum. 

  

(leave your answer in exact form). 

 

 

3 

Question Seven  (9 marks)  Start a New Page 

 

 

 

a) Find the exact value of 




















4

3
tan

3

2
cossin

11 . 

 

3 

bi) Sketch the graph of  1cos2)(
1




xxf . 

 

 

2 

ii) Find the area enclosed by the graph of )( xfy   and the axes.   4 

                                       

 

 

 

                                    End OF PAPER  
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