
Complex Numbers Tutorial 9B: 
 Polar and Exponential Forms 

Solutions 
Additional Practice Questions 
 
1 2 2 2z z    

   arg  arg arg( ) 
4 4

arg( ) 
4 2
3
4

iz i z

z

 

 



     

    
 



 

 
2 2

2 2

2

wz

w z

w





 

 

 
2 5arg

6

52arg( ) arg( )
6
3 5arg( ) 2
4 6

7
3

( )
3

2 cos sin
3 3

1 3

z
w

z w

w

pv

w i

i





 





 

 
   

 

  

   
 





             

 

 



2 
(i) 

33 32 cos sin cos sin
4 4 6 6

w i i         
  

 

Let 1
3 3cos sin
4 4

w i 
   

2 cos sin
6 6

w i 
   

  31 22 w w w  
3

1 22 2(1)(1) 2  w w w  

   3
1 2

1 2

arg( ) arg 2

arg(2) arg( ) 3arg( )

w w w

w w



  
 

30 3
4 6

4

     
 



 


 

2 cos sin
4 4

w i     
 

 

(ii) 

 

2

πarg arg
4

π π2 (cos i sin )
4 4

nn n

n

n n

w w

nw n w

n nw

 

 

  

 

When n is a muliple of 4, let n = 4k, where k is an integer. 
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(because cos πk =1 when k even, 1 when k odd and sin πk =0 for all k. 
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Note that OWPZ is a parallelogram, 
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 7(a) Since  is a root,  

     
 
Hence the equation becomes . 

 
Comparing coefficient of , . 
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 Comparing real and imaginary parts, 
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From  consider the modulus of both sides to get 

 This leads directly to the same equation for  

as above, and is solved similarly to get  Then  

 
 

From  eliminate  to get 

 

 

Solve this quadratic to get  rejecting the other root, and proceed to 

get  Thus  and  Finally 
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8(i) By conjugate root theorem,  is also a root. 

Hence  is a factor of . 

 
By comparison of coefficients, , . 
Hence  is also a root. 
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