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Section A [45 marks] 

 

Answer all questions in this section. 
 

1 The functions f and g are defined as follows: 

f : x ↦ x
2
 – 6x, x ≤ 3 

g : x ↦ 4 – e
-x

, x    

 (a) Show that f
 –1 

exists. Find f
 –1 

and state its domain and range. [4 marks] 

 
(b) Show that composite function fg does not exist. Find the maximum domain of g such that 

fg exists.                                                                                                                         [3  marks  ]  

    

2 The sum, Sn of the first n terms of a series is given by Sn = kn + mn
2
.  

Given that S2 = –3 and S6 = 51, 

 (a) find the values of k and m. [3 marks] 

 (b) find the nth term of the series. [2 marks] 

 (c) show that the series is an arithmetic progression and find its common difference.  

    

3 Solve the following system of linear equations by using Gaussion elimination. 

2x + y – z = 9 

x – 2y – 3z = –3 

3x + y + 4z = 6 
 

 

 

 

[6 marks] 

   

4 The complex number   is given by   √   .  

 (a) Find | | and     . [3 marks] 

 (b) Using de Moivre’s theorem, show that     (   √  ). [3 marks] 

 (c) Express 
  

  
 in the form of     , where    is the conjugate of   and  ,    . [3 marks] 

    

5 (a) Show that the equation 4x
2
 – 9y

2
 – 16x – 54y – 101 = 0 represents a hyperbola. [2 marks] 

 (b) Find the coordinates of the centre, the vertices and the equations of the asymptotes. 

   [4 marks] 

 (c) Sketch the hyperbola. [2 marks] 

    

6 A straight line is defined by 
   

 
 
   

 
     and a plane is defined by 2x – 3y + 4z = 40. 

 The straight line intersects the plane at a point P.   

 (a) Find the coordinates of P. [4 marks] 

 (b) Determine the angle between the straight line and the plane. [4 marks] 

    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[2 marks] 
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Section B [15 marks] 

 

Answer any one question in this section. 
 

7 Express 12 cos x + 9 sin x in the form r cos (x –  ) where r > 0 and 0 <   < 
 

 
. [4 marks] 

 Hence,  

 
(a) state the minimum and maximum values of 12 cos x + 9 sin x and find the corresponding 

values of x in the interval       .                                                                          [3 marks] 

 (b) solve the equation 12 cos x + 9 sin x = 0 for       .  [3 marks] 

 
(c) sketch the graph of y = 12 cos x + 9 sin x for       , and determine the range of 

values of x in this interval satisfying the inequality    12 cos x + 9 sin x   10.      [5 marks   ] 

    

8 The diagram below shows a parallelepiped. O is the origin. OABC, PQRS, ABRQ and OCSP are 

rectangles. 

 

 
 

The unit vectors   and    are parallel to OA and OC respectively, and the unit vector    is 

perpendicular to the plane OABC. The vectors   ⃗⃗⃗⃗  ⃗,   ⃗⃗ ⃗⃗  ⃗ and   ⃗⃗⃗⃗  ⃗ are 12 , 12  + 5   and 2  + 4   

respectively. 

 (a) Show that cos  BQS = 
  √ 

   
. [6 marks] 

 (b) Calculate the area of the triangle AQS. [6 marks] 

 (c) Find the equation of the plane AQS. [3 marks] 
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