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Question 1 (12 marks)                          Marks 

 
(a) Find the point P which divides the interval joining (2,-3) and (3,4) externally   2 

in the ratio 3:2. 
 

(b) Solve 3 1
2

x

x



.          3 

 

(c) Evaluate 
0

tan 4lim
3x

x

x
          2 

 

(d) A curve has parametric equations 2sin , 2cosecx y   .      1 

 Find the cartesian equation. 
 

(e) Use the substitution 2 1x u   to show that  
3 2 1 2

1
x

dx x x C
x

   






.  3 

 

Question 2 (12 marks) Use a SEPARATE writing booklet. 
 

(a) Sketch 11 cos
2 3

x
y  , clearly showing the endpoints       2 

 

(b) Find  1tand
x

dx

           2 

 

(c) Evaluate 
2

2
0

1
8

dx
x





         2 

 

(d) Find the coefficient of x9 in the expansion of  
433 x .     2 

 

(e) (i) Express cos 3sinx x  in the form  cosA x   where   is in radians.  2 

 

 (ii) Hence solve cos 3sin 1x x   for 0 2x   .     2 
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Question 3 (12 marks) Use a SEPARATE writing booklet.                    Marks 

 

 
(a) How many nine letter arrangements can be made from the letters of the  

name NEEDLEMAN?          2 

 

(b) Find the exact value of 1 1cos tan
5

 
 
 

        2 

 

(c) Find the size of the acute angle (to the nearest minute) between the tangents drawn to 
 y = log x at x = 1 and x = 3.         2 

   
(d) (i) In a family of 3 children explain why the probability of 3 girls is ⅛ .  1 

 

 (ii) If there are 7 families with 3 children, find the probability that four  
families have 3 girls.         2 

 

(e) Prove by mathematical induction that 7n + 3n is divisible by 10 when n is    3 

an odd integer. 
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Question 4 (12 marks) Use a SEPARATE writing booklet.                    Marks 

 
(a) O is the centre of the circle and M is the midpoint of the chord CD.    3 

 Prove that 90OMC    
        
 
 

 

 

 

 

 

 

 

 

 

 
(b) (i) The points A and B are the points of intersection of  the circle 2 2 1x y     2 

and the line y = x. Find the coordinates of A and B. 
 
 (ii) Draw a diagram that illustrates your answer in (i). Draw six different circles 1 

that pass through A and B. 

  
(iii) The centres of the circles you have drawn are collinear. Using part (a)   2 

of this question, prove that all the centres of the circles you have drawn  
must lie on the line y = -x. 

 

(iv) Let H (u, -u) be the centre of one of these circles which passes through A and B.  2 

  Show that the equation of this circle is      
2 2 22 1x u y u u      

 
(v) Find the equation of the circle passing through A, B and the point (4,-1)  2 

   

D

C

M

O
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Question 5 (12 marks) Use a SEPARATE writing booklet.                    Marks 

 

(a) A leadership committee of 2 boys and 3 girls is to be chosen from 5 boys and 4 girls. 
 

(i) How many different leadership committees can be chosen?     2 
           

 (ii) What is the probability that 2 particular boys and 1 particular girl will be chosen? 2 

 
 
(b) An arc AB of a circle subtends an angle of   radians at the centre.  

The length of the arc is  and the length of the chord is d. 

(i) If   : d = 4 : 3, show that 0
2

sin83 


 .      3 

 
(ii) Using  = 25 as a first approximation, use Newton’s Method once to find  3 

a second approximation (correct to 3 decimal places) to the solution of the  
equation in (i).    

 
(iii) Is the second approximation a better solution than the first approximation?  2 

Use a numerical argument to justify your answer.     
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Question 6 (12 marks) Use a SEPARATE writing booklet.                    Marks 

 

 
(a) T  22 ,t t  is a point on the parabola 2 4x y  whose vertex is O. N is the foot of the 

perpendicular from T to the x-axis. The perpendicular from N to OT meets OT  at P.  
 

y

x2 4 – 2 – 4 

2 

4 

 
(i) Copy the diagram into your answer booklet. 

 

(ii) Write down the coordinates of N.       1 

 

(iii) Determine the equation of OT.       2 

 

(iv) Determine the equation of PN.       2 

 

(v) Determine the coordinates of P.       2 

 
(vi) Find the locus of P is satisfied by 2 2 4 0x y y    and give a geometrical   3 

description of the locus.    

 

(vii) Sketch the locus of P on your diagram.      1 

 
(viii)  Which point will be excluded from the locus?     1 

 

 

(b) The roots of 3 2 0x ax bx c    are in arithmetic sequence. By denoting the roots as 
 , andd d     prove that: 
 

 (i) one of the roots is 
3
a

         1 

 

 (ii) 32 9 27 0a ab c            2 

T 

N O 

P 
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Question Seven (12 marks) Use a SEPARATE writing booklet.        Marks 

 

 
(a) Find the exact value of x if 1)log2(log xee .      2 
 
(b)  
 
 
 
 
 
 
 
 
 
 
 
 
In the diagram above BOP has a right angle at O, OA is 6 units, AB is 2 units and BPA  is 


 (i) Show that 1 18 6tan tan
x x

    .       2 

 

 (ii) Show that if 0d

dx


 , then 4 3x  .       4 

 

 (iii) Deduce that when 4 3x   then 
6


        2 

 

(iv) Without using calculus, do you think 
6


  would be the minimum or   2 

maximum value of ? Justify your answer. 

B 

A 

O P 



6 

2 

x 
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