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Answer ONLY three (3) questions. All questions carry equal marks. All working must be clearly 

done in the Answer Booklet provided. 
 

Question 1 

a. If  
1

3x iy a ib   , where , , ,x y a b R . Show that  2 22
x y

a b
a b
    .  

b. Solve the equation      log 1 log 8 2log 2x x x       

c. Express as a sum of partial fractions 
2 3

2 2

3 6 4 2

( 3)

x x x

x x

  


 

d. Simplify 
 
 

4

3

2 2Cos iSin

Cos iSin

 

 




  

e. Find the eigenvalues of the matrix 

4 0 1

1 6 2

5 0 0

A

 
    
  

  

Question 2 

a. Simplify 
  

 

2 23

1
5 3 2

x y x y

x y
 and evaluate when 27y   

b.  Use the inversion algorithm to find the inverse of 

1 3 3 1

1 1 1 0

2 5 2 3

1 1 0 1

A

   
  
  
  

 

c. If 
1

Z R j L
j C




   , express Z  in  a jb  form when 10, 5, 0.04R L C    and 

4  .  

d. Solve 2[(3 ) 4] [(3 ) 4]v t v t        

e. Complete the square for the quadratic equation 24 5 7 0t t     
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Question 3 

a. Evaluate 

i) 
 4

2

1 j
    ii)  

2
1 3

1 2

j
j

j

 
  

 

b. If 

1 2 2

2 1 2

2 2 1

A

 
   
  

, show that 2 4 5 0A A I     

c. Express  10

1 3i  in the form x iy : 

d. Given 
1

2 3
a 


 and 

1

2 3
b 


, find 2 2a b .  

e. Solve the equation  2log 3 log log 2x x     

 

Question 4 

a. Find the quotient of the complex numbers 1z i   and 3w i   in polar form where z 

is the dividend.  

b. If 

2 1
1 1 0

3 0 5
1 2 4

3 8

T

A

 
              

, find the matrix A. 

c. Express 
2

2

1

3 2

x

x x


 

 as a sum of partial fractions. 

d. Show that TA A  is skew-symmetric.  

e. Find ,x y if     2 2x j y y jx j      
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