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(i) This paper contains two Sections: A (40 marks) & B (60 marks).  

(ii) Attempt ALL questions in Section A, and ONLY THREE questions in Section B. 

(iii)    All questions in Section B carry equal marks. 

(iv)    Credit will be given for use of relevant examples and illustrations. 

(v)    Begin each number in Section B on a new page of the answer sheet. 
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SECTION A (40 MARKS)  

Attempt ALL the Questions in this Section. 

Question 1 

(a)  Function 𝑓(𝑥)  =  
𝑥−𝑘

3
 and  𝑔(𝑥) =   (5 − 𝑥)2.  If 𝑓(−2) = 4 find: 

       (i) value of 𝑘               (ii)  𝑓𝑔(−1)                 (4 marks) 

(b) (i) Complete the square and solve the equation 4𝑥2 − 12𝑥 − 7 = 0    

     (ii) Let 𝑓(𝑥) = 𝑥3 + 2𝑥2 − 5𝑥 − 6 = 0. 
          Use long division to show that 𝑥 + 1 is a factor of 𝑓(𝑥) = 0.  
          Hence find all the roots of the equation.      (6 marks) 

(c) Matrix 𝑨 = (
−3   0   1
   0 −1   2

)  and 𝑩 = (
−1    2     0
   0 −3     1
   4     0  −5

). Find: 

       (i) product AB   (ii)   det (𝐁)      (5 marks)  

(d) (i) Find the real numbers 𝑝 and 𝑞 if−𝑞 +  𝑖𝑝 =  2 −  𝑖.      

     (ii) Simplify the product (−1 −  𝑖2)(1 −  𝑖3)         (5 marks)  

(e) Given complex number 𝑍 = −2 − 𝑖2:     

      (i) Sketch on Argand diagram.     

      (ii)  Find |𝑍| and positive arg (Z) .                 (4 marks) 

(f)   Sketch a complete cycle of: 

(i) 𝑦 = −2𝑠𝑖𝑛𝑥       (ii)   𝑦 = −cos2𝑥     (4 marks) 

(g) Solve the equations in the range 0° ≤ 𝜃 ≤ 360°. 

     (i) 𝑠𝑖𝑛2 =  −
√3

2
                      (ii)  𝑐𝑜𝑠2 =  

1

√2
           (6 marks)   

(h)  Find: 

      (i)  
𝑑

𝑑𝑥
[

1

(3𝑥2+2)3]                 (ii) ∫(5 − 2𝑥)19𝑑𝑥        .        (6 marks) 
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SECTION B [60 MARKS] 

Attempt ONLY THREE questions in this Section. 

 
Question 2 
(a) Function 𝑓(𝑥) = 𝑥2 − 𝑥 − 6 and 𝑔(𝑥) = 𝑥 − 1.  Find values of 𝑥 if: 

(i) 𝑓(𝑥)𝑔(𝑥) = 0                  (ii) 𝑓𝑔−1(𝑥) = 0     (6 marks) 

(b) Let 𝑓(𝑥) = 2𝑥3 + 3𝑥2 − 8𝑥 + 3.   

(i)  Use factor theorem to show that 2𝑥 − 1 is a factor of 𝑓(𝑥) = 0. 

(ii) Hence find all the factors of 𝑓(𝑥) = 0.     (6 marks) 

(c) The roots of the equation 2𝑥2 − 𝑥 − 3 = 0 are 𝑚 and 𝑛.  

Express the roots in terms of the coefficients. 

Hence find the value of expression  
1

𝑚2 +
1

𝑛2     (4 marks) 

(d) Sketch on the same axes the graphs: 

(i) 𝑦 = 𝑥3 and  𝑦 = (𝑥 + 1)3          (ii)  𝑦 = 𝑒−𝑥  and 𝑦 = −𝑙𝑛𝑥   (4 marks) 
 
Question 3 

(a) Let matrix 𝑨 = (
    2𝑥
−3𝑦
    4𝑧

) and 𝐈𝐀 = (
     2
  −6
   −8

) 

       Substitute for identity matrix 𝐈 and Hence find 𝑥, 𝑦 and 𝑧.    (2 marks) 

(b) Matrix  𝐁 = (
0  3   6
  4   0 −5
−1  2    0

). Find: 

(i) cofactor matrix C of B      (ii) adj (B).      (8 marks)             

(c) Given linear equations: 
𝑝 + 2𝑞 − 3𝑟 = 4 

2𝑝 − 𝑞 + 𝑟  = −4 

𝑝 + 𝑞 − 2𝑟  = 2 

(i)  Write the corresponding augmented matrix.           

(ii) Transform the matrix into row reduced echelon form  

(iii)  Find the values of 𝑝, 𝑞 and 𝑟.     (10 marks) 
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Question 4                                     

(a) Find 𝑎 and 𝑏 given equations: 
(i) 4 − 𝑖5 = (𝑎 + 𝑖𝑏) − (−1 + 𝑖)   

(ii) (−𝑎 − 𝑖𝑏)(−1 + 𝑖2) = 8 + 𝑖        (5 marks) 

 

(b) Given 𝑍 = −2 + 𝑖√3: 
(i) Convert Z to polar form 
(ii) Simplify 𝑍8                         (6 marks) 

(c) Given 1 − 𝑖2 is one of the roots of a quadratic equation: 
(i) State the second root. 
(ii) Hence find the equation.         (4 marks) 

(d) Let 3𝑧3 − 8𝑧2 + 5𝑧 − 2 = 0, where 𝑍 is a complex number. 

Find all the roots of the equation.      (5 marks) 

Question 5 
(a) Sketch in the interval [−2, 2]:  

(i) 𝑦 = 𝑡𝑎𝑛
𝑥

3
                      (ii) 𝑦 =  𝑐𝑜𝑠𝑒𝑐2𝑥              (4 marks) 

(b) Solve equations in the interval [−2, 2]:  
(i)  𝑡𝑎𝑛3 =  −1          (ii)  𝑐𝑜𝑠2 + 𝑠𝑖𝑛 = 0      (6 marks)                                            

(c) Express in terms of exponentials: 
(i)  𝑐𝑜𝑠ℎ2𝑥                         (ii)  𝑠𝑖𝑛ℎ2𝑥                          (2 marks) 

(d) Solve the equations: 

(i)  𝑠𝑖𝑛ℎ2𝑥 =
3

4
       (ii) 3𝑠𝑖𝑛ℎ2𝑥 − 𝑐𝑜𝑠ℎ2𝑥 = 1      (8 marks) 

Question 6 

(a) (i)  Find 
𝑑𝑦

𝑑𝑥
  given  𝑥2 + 𝑦2 − 2𝑥𝑦 = 0.         

      (ii) Prove 
𝑑𝑦

𝑑𝑥
(𝑠𝑖𝑛𝑥) = 𝑐𝑜𝑠𝑥         (8 marks) 

 
(𝑏) Find:      

 

 
 

(c)  Evaluate:                  

 

END 


