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Ex 4 Expressing z = r[cosθ + isinθ]   

 

1.  𝑎 (𝑖)      𝑧1 = 2  𝑐𝑜𝑠
𝜋

4
+ 𝑖𝑠𝑖𝑛

𝜋

4
     ;   𝑟 =  𝑧1 = 2     𝑎𝑛𝑑 𝜃 = arg(𝑧1) =

𝜋

4
 

 

      (𝑖𝑖)      𝑧2 = 3  𝑐𝑜𝑠
𝜋

4
+ 𝑖𝑠𝑖𝑛

𝜋

4
     ;   𝑟 =  𝑧2 = 3     𝑎𝑛𝑑 𝜃 = arg(𝑧2) =

𝜋

4
 

 

              𝑖𝑖𝑖     𝑧1𝑧2 = 2  𝑐𝑜𝑠
𝜋

4
+ 𝑖𝑠𝑖𝑛

𝜋

4
 × 3  𝑐𝑜𝑠

𝜋

4
+ 𝑖𝑠𝑖𝑛

𝜋

4
 = 6  𝑐𝑜𝑠

𝜋

4
+ 𝑖𝑠𝑖𝑛

𝜋

4
  𝑐𝑜𝑠

𝜋

4
+ 𝑖𝑠𝑖𝑛

𝜋

4
  

                                   = 6  𝑐𝑜𝑠
𝜋

4
𝑐𝑜𝑠

𝜋

4
− 𝑠𝑖𝑛

𝜋

4
𝑠𝑖𝑛

𝜋

4
+ 𝑖  𝑠𝑖𝑛

𝜋

4
𝑐𝑜𝑠

𝜋

4
+ 𝑐𝑜𝑠

𝜋

4
𝑠𝑖𝑛

𝜋

4
   

                                   = 6  𝑐𝑜𝑠  
𝜋

4
+

𝜋

4
 + 𝑖𝑠𝑖𝑛  

𝜋

4
+

𝜋

4
   

                                   = 6  𝑐𝑜𝑠
𝜋

2
+ 𝑖𝑠𝑖𝑛

𝜋

2
  

 

 𝑏 (𝑖)      𝑧1 =  2  𝑐𝑜𝑠
𝜋

6
+ 𝑖𝑠𝑖𝑛

𝜋

6
     ;   𝑟 =  𝑧1 =  2     𝑎𝑛𝑑 𝜃 = arg(𝑧1) =

𝜋

6
 

 

      (𝑖𝑖)      𝑧2 = 2  𝑐𝑜𝑠
𝜋

3
+ 𝑖𝑠𝑖𝑛

𝜋

3
     ;   𝑟 =  𝑧2 = 2     𝑎𝑛𝑑 𝜃 = arg(𝑧2) =

𝜋

3
 

 

              𝑖𝑖𝑖     𝑧1𝑧2 =  2  𝑐𝑜𝑠
𝜋

6
+ 𝑖𝑠𝑖𝑛

𝜋

6
 × 2  𝑐𝑜𝑠

𝜋

3
+ 𝑖𝑠𝑖𝑛

𝜋

3
 = 2 2  𝑐𝑜𝑠

𝜋

6
+ 𝑖𝑠𝑖𝑛

𝜋

6
  𝑐𝑜𝑠

𝜋

3
+ 𝑖𝑠𝑖𝑛

𝜋

3
  

                                   = 2 2  𝑐𝑜𝑠
𝜋

6
𝑐𝑜𝑠

𝜋

3
− 𝑠𝑖𝑛

𝜋

6
𝑠𝑖𝑛

𝜋

3
+ 𝑖  𝑠𝑖𝑛

𝜋

6
𝑐𝑜𝑠

𝜋

3
+ 𝑐𝑜𝑠

𝜋

6
𝑠𝑖𝑛

𝜋

3
   

                                   = 2 2  𝑐𝑜𝑠  
𝜋

6
+

𝜋

3
 + 𝑖𝑠𝑖𝑛  

𝜋

6
+

𝜋

3
   

                                   = 2 2  𝑐𝑜𝑠
𝜋

2
+ 𝑖𝑠𝑖𝑛

𝜋

2
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 𝑐 (𝑖)      𝑧1 = 𝑟1 𝑐𝑜𝑠𝜃1 + 𝑖𝑠𝑖𝑛𝜃1     ;   𝑟 =  𝑧1 = 𝑟1     𝑎𝑛𝑑 𝜃 = arg(𝑧1) = 𝜃1 

 

      (𝑖𝑖)      𝑧2 = 𝑟2 𝑐𝑜𝑠𝜃2 + 𝑖𝑠𝑖𝑛𝜃2     ;   𝑟 =  𝑧2 = 𝑟2     𝑎𝑛𝑑 𝜃 = arg(𝑧2) = 𝜃2 

 

              𝑖𝑖𝑖     𝑧1𝑧2 = 𝑟1 𝑐𝑜𝑠𝜃1 + 𝑖𝑠𝑖𝑛𝜃1 × 𝑟2 𝑐𝑜𝑠𝜃2 + 𝑖𝑠𝑖𝑛𝜃2 = 𝑟1𝑟2 𝑐𝑜𝑠𝜃1 + 𝑖𝑠𝑖𝑛𝜃1  𝑐𝑜𝑠𝜃2 + 𝑖𝑠𝑖𝑛𝜃2  

                                   = 𝑟1𝑟2 𝑐𝑜𝑠𝜃1𝑐𝑜𝑠𝜃2 − 𝑠𝑖𝑛𝜃1𝑠𝑖𝑛𝜃2 + 𝑖 𝑠𝑖𝑛𝜃1𝑐𝑜𝑠𝜃2 + 𝑐𝑜𝑠𝜃1𝑠𝑖𝑛𝜃2   

 

   𝑧1 𝑧2 = 𝑟1𝑟2         ;        𝐴𝑟𝑔 𝑧1 𝑧2 = 𝜃1 + 𝜃2          ;               𝑧1 𝑧2 = 𝑟1𝑟2 𝑐𝑜𝑠(𝜃1 + 𝜃2) + 𝑖 𝑠𝑖𝑛(𝜃1 + 𝜃2   

 

 

2.  𝑎       𝑧1 = 3  𝑐𝑜𝑠
3𝜋

4
+ 𝑖𝑠𝑖𝑛

3𝜋

4
     ;   𝑧2 = 2  𝑐𝑜𝑠

5𝜋

4
+ 𝑖𝑠𝑖𝑛

5𝜋

4
  

 

 𝑧1𝑧2 = 3 × 2 = 6    ;        𝐴𝑟𝑔(𝑧1𝑧2) =
3𝜋

4
+

5𝜋

4
= 2𝜋 = 0 (−𝝅 ≤ 𝜽 ≤ 𝝅)     ;       𝑧1𝑧2 = 6 𝑐𝑜𝑠0 + 𝑖𝑠𝑖𝑛0  

 

 

 𝑏       𝑧1 =
1

2
 𝑐𝑜𝑠

2𝜋

15
+ 𝑖𝑠𝑖𝑛

2𝜋

15
     ;   𝑧2 = 2  𝑐𝑜𝑠

13𝜋

15
+ 𝑖𝑠𝑖𝑛

13𝜋

15
  

 

 𝑧1𝑧2 =
1

2
× 2 = 1    ;        𝐴𝑟𝑔(𝑧1𝑧2) =

2𝜋

15
+

13𝜋

15
= 𝜋 (−𝝅 ≤ 𝜽 ≤ 𝝅)     ;       𝑧1𝑧2 =  𝑐𝑜𝑠𝜋 + 𝑖𝑠𝑖𝑛𝜋  

 

 

 𝑐       𝑧1 = 10  𝑐𝑜𝑠
5𝜋

9
+ 𝑖𝑠𝑖𝑛

5𝜋

9
     ;   𝑧2 = 10  𝑐𝑜𝑠

13𝜋

9
+ 𝑖𝑠𝑖𝑛

13𝜋

9
  

 

 𝑧1𝑧2 = 10 × 10 = 100    ;    𝐴𝑟𝑔(𝑧1𝑧2) =
5𝜋

9
+

13𝜋

9
= 2𝜋 = 0 (−𝝅 ≤ 𝜽 ≤ 𝝅)     ;       𝑧1𝑧2

= 100 𝑐𝑜𝑠0 + 𝑖𝑠𝑖𝑛0  
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3.  𝑎 (𝑖)      𝑧1 = 2  𝑐𝑜𝑠
𝜋

2
+ 𝑖𝑠𝑖𝑛

𝜋

2
     ;   𝑟 =  𝑧1 = 2     𝑎𝑛𝑑 𝜃 = arg(𝑧1) =

𝜋

2
 

 

      (𝑖𝑖)      𝑧2 = 3  𝑐𝑜𝑠
𝜋

4
+ 𝑖𝑠𝑖𝑛

𝜋

4
     ;   𝑟 =  𝑧2 = 3     𝑎𝑛𝑑 𝜃 = arg(𝑧2) =

𝜋

4
 

 

            𝑖𝑖𝑖        
𝑧1

𝑧2
=  

2  𝑐𝑜𝑠
𝜋
2

+ 𝑖𝑠𝑖𝑛
𝜋
2
 

3  𝑐𝑜𝑠
𝜋
4

+ 𝑖𝑠𝑖𝑛
𝜋
4
 

=
2

3
 
 𝑐𝑜𝑠

𝜋
2

+ 𝑖𝑠𝑖𝑛
𝜋
2
 

 𝑐𝑜𝑠
𝜋
4

+ 𝑖𝑠𝑖𝑛
𝜋
4
 

×
 𝑐𝑜𝑠

𝜋
4
− 𝑖𝑠𝑖𝑛

𝜋
4
 

 𝑐𝑜𝑠
𝜋
4
− 𝑖𝑠𝑖𝑛

𝜋
4
 
  

                                  =
2

3
 
𝑐𝑜𝑠

𝜋
2
𝑐𝑜𝑠

𝜋
4

+ 𝑠𝑖𝑛
𝜋
2
𝑠𝑖𝑛

𝜋
4

+ 𝑖  𝑠𝑖𝑛
𝜋
2
𝑐𝑜𝑠

𝜋
4
− 𝑐𝑜𝑠

𝜋
2
𝑠𝑖𝑛

𝜋
4
 

𝑐𝑜𝑠2 𝜋
4

+ 𝑠𝑖𝑛2 𝜋
4

  

                                   =
2

3
 𝑐𝑜𝑠  

𝜋

2
−

𝜋

4
 + 𝑖𝑠𝑖𝑛  

𝜋

2
−

𝜋

4
   

                                   =
2

3
 𝑐𝑜𝑠

𝜋

4
+ 𝑖𝑠𝑖𝑛

𝜋

4
  

 

 
𝑧1

𝑧2
 =

2

3
       ;         𝐴𝑟𝑔  

𝑧1

𝑧2
 =

𝜋

4
         ;         

𝑧1

𝑧2
=

2

3
 𝑐𝑜𝑠

𝜋

4
+ 𝑖𝑠𝑖𝑛

𝜋

4
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3.  𝑏 (𝑖)      𝑧1 =  2  𝑐𝑜𝑠
𝜋

6
+ 𝑖𝑠𝑖𝑛

𝜋

6
     ;   𝑟 =  𝑧1 =  2     𝑎𝑛𝑑 𝜃 = arg(𝑧1) =

𝜋

6
 

 

      (𝑖𝑖)      𝑧2 = 2  𝑐𝑜𝑠
𝜋

3
+ 𝑖𝑠𝑖𝑛

𝜋

3
     ;   𝑟 =  𝑧2 = 2     𝑎𝑛𝑑 𝜃 = arg(𝑧2) =

𝜋

3
 

 

            𝑖𝑖𝑖        
𝑧1

𝑧2
=  

 2  𝑐𝑜𝑠
𝜋
6

+ 𝑖𝑠𝑖𝑛
𝜋
6
 

2  𝑐𝑜𝑠
𝜋
3 + 𝑖𝑠𝑖𝑛

𝜋
3 

=
 2

2
 
 𝑐𝑜𝑠

𝜋
6

+ 𝑖𝑠𝑖𝑛
𝜋
6
 

 𝑐𝑜𝑠
𝜋
3 + 𝑖𝑠𝑖𝑛

𝜋
3 

×
 𝑐𝑜𝑠

𝜋
3
− 𝑖𝑠𝑖𝑛

𝜋
3
 

 𝑐𝑜𝑠
𝜋
3 − 𝑖𝑠𝑖𝑛

𝜋
3 

  

                                  =
 2

2
 
𝑐𝑜𝑠

𝜋
6
𝑐𝑜𝑠

𝜋
3

+ 𝑠𝑖𝑛
𝜋
6
𝑠𝑖𝑛

𝜋
3

+ 𝑖  𝑠𝑖𝑛
𝜋
6
𝑐𝑜𝑠

𝜋
3
− 𝑐𝑜𝑠

𝜋
3
𝑠𝑖𝑛

𝜋
3
 

𝑐𝑜𝑠2 𝜋
3

+ 𝑠𝑖𝑛2 𝜋
3

  

                                   =
 2

2
 𝑐𝑜𝑠  

𝜋

6
−

𝜋

3
 + 𝑖𝑠𝑖𝑛  

𝜋

6
−

𝜋

3
   

                                   =
 2

2
 𝑐𝑜𝑠  −

𝜋

6
 + 𝑖𝑠𝑖𝑛  −

𝜋

6
   

 

 
𝑧1

𝑧2
 =

 2

2
 =

1

 2
     ;      𝐴𝑟𝑔  

𝑧1

𝑧2
 = −

𝜋

6
      ;       

𝑧1

𝑧2
=

 2

2
 𝑐𝑜𝑠  −

𝜋

6
 + 𝑖𝑠𝑖𝑛  −

𝜋

6
  =

1

 2
 𝑐𝑜𝑠  −

𝜋

6
 + 𝑖𝑠𝑖𝑛  −

𝜋

6
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3.  𝑐 (𝑖)      𝑧1 = 𝑟1 𝑐𝑜𝑠𝜃1 + 𝑖𝑠𝑖𝑛𝜃1     ;   𝑟 =  𝑧1 = 𝑟1     𝑎𝑛𝑑 𝜃 = arg(𝑧1) = 𝜃1 

 

      (𝑖𝑖)         𝑧2 = 𝑟2 𝑐𝑜𝑠𝜃2 + 𝑖𝑠𝑖𝑛𝜃2     ;   𝑟 =  𝑧2 = 𝑟2     𝑎𝑛𝑑 𝜃 = arg(𝑧2) = 𝜃2 

 

            𝑖𝑖𝑖        
𝑧1

𝑧2
=  

𝑟1 𝑐𝑜𝑠𝜃1 + 𝑖𝑠𝑖𝑛𝜃1 

𝑟2 𝑐𝑜𝑠𝜃2 + 𝑖𝑠𝑖𝑛𝜃2 
=

𝑟1

𝑟2
 
 𝑐𝑜𝑠𝜃1 + 𝑖𝑠𝑖𝑛𝜃1 

 𝑐𝑜𝑠𝜃2 + 𝑖𝑠𝑖𝑛𝜃2 
×

 𝑐𝑜𝑠𝜃2 − 𝑖𝑠𝑖𝑛𝜃2 

 𝑐𝑜𝑠𝜃2 − 𝑖𝑠𝑖𝑛𝜃2 
  

                                  =
𝑟1

𝑟2
 
𝑐𝑜𝑠𝜃1𝑐𝑜𝑠𝜃2 + 𝑠𝑖𝑛𝜃1𝑠𝑖𝑛𝜃2 + 𝑖 𝑠𝑖𝑛𝜃1𝑐𝑜𝑠𝜃2 − 𝑐𝑜𝑠𝜃1𝑠𝑖𝑛𝜃2 

𝑐𝑜𝑠2𝜃2 + 𝑠𝑖𝑛2𝜃2
  

 

                                   =
𝑟1

𝑟2
 𝑐𝑜𝑠 𝜃1 − 𝜃2 + 𝑖𝑠𝑖𝑛 𝜃1 − 𝜃2   

                  
𝑧1

𝑧2
 =

𝑟1

𝑟2
         ;         𝐴𝑟𝑔  

𝑧1

𝑧2
 = 𝜃1 − 𝜃2         ;          

𝑧1

𝑧2
=

𝑟1

𝑟2
 𝑐𝑜𝑠 𝜃1 − 𝜃2 + 𝑖𝑠𝑖𝑛 𝜃1 − 𝜃2   

 

 

4.  𝑎       𝑧1 = 3  𝑐𝑜𝑠
3𝜋

4
+ 𝑖𝑠𝑖𝑛

3𝜋

4
     ;   𝑧2 = 2  𝑐𝑜𝑠

5𝜋

4
+ 𝑖𝑠𝑖𝑛

5𝜋

4
  

 

 
𝑧1

𝑧2
 =

3

2
    ;         𝐴𝑟𝑔 

𝑧1

𝑧2
  =

3𝜋

4
−

5𝜋

4
= −

𝜋

2
= 0 (−𝝅 ≤ 𝜽 ≤ 𝝅)     ;       

𝑧1

𝑧2
=

3

2
 𝑐𝑜𝑠  −

𝜋

2
 + 𝑖𝑠𝑖𝑛  −

𝜋

2
   

 

 

 

 𝑏       𝑧1 = 2  𝑐𝑜𝑠
13𝜋

15
+ 𝑖𝑠𝑖𝑛

13𝜋

15
     ;   𝑧2 =

1

2
 𝑐𝑜𝑠

2𝜋

15
+ 𝑖𝑠𝑖𝑛

2𝜋

15
  

 

 
𝑧1

𝑧2
 =

2

1
2

= 4   ;       𝐴𝑟𝑔  
𝑧1

𝑧2
  =

13𝜋

15
−

2𝜋

15
=

11𝜋

15
= 0 (−𝝅 ≤ 𝜽 ≤ 𝝅)     ;       

𝑧1

𝑧2
= 4  𝑐𝑜𝑠  

11𝜋

15
 + 𝑖𝑠𝑖𝑛  

11𝜋

15
   

 

 

 𝑐       𝑧1 = 10  𝑐𝑜𝑠
13𝜋

9
+ 𝑖𝑠𝑖𝑛

13𝜋

9
     ;   𝑧2 = 10  𝑐𝑜𝑠

5𝜋

9
+ 𝑖𝑠𝑖𝑛

5𝜋

9
  

 

 
𝑧1

𝑧2
 =

10

10
= 1   ;       𝐴𝑟𝑔 

𝑧1

𝑧2
  =

13𝜋

9
−

5𝜋

9
=

8𝜋

9
= 0 (−𝝅 ≤ 𝜽 ≤ 𝝅)     ;       

𝑧1

𝑧2
=  𝑐𝑜𝑠  

8𝜋

9
 + 𝑖𝑠𝑖𝑛  

8𝜋

9
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5.  𝑎        𝑐𝑜𝑠
𝜋

3
+ 𝑖𝑠𝑖𝑛

𝜋

3
 ×  𝑐𝑜𝑠

𝜋

6
+ 𝑖𝑠𝑖𝑛

𝜋

6
 ×  𝑐𝑜𝑠

𝜋

4
+ 𝑖𝑠𝑖𝑛

𝜋

4
  

 

        =  𝑐𝑜𝑠
𝜋

2
+ 𝑖𝑠𝑖𝑛

𝜋

2
 ×  𝑐𝑜𝑠

𝜋

4
+ 𝑖𝑠𝑖𝑛

𝜋

4
  

 

        =  𝑐𝑜𝑠
3𝜋

4
+ 𝑖𝑠𝑖𝑛

3𝜋

4
  

 

 

 𝑏      4  𝑐𝑜𝑠
𝜋

3
+ 𝑖𝑠𝑖𝑛

𝜋

3
 × 2  𝑐𝑜𝑠

𝜋

6
+ 𝑖𝑠𝑖𝑛

𝜋

6
  

 

        = 8  𝑐𝑜𝑠
𝜋

2
+ 𝑖𝑠𝑖𝑛

𝜋

2
  

 

 

 𝑐      20  𝑐𝑜𝑠
𝜋

4
+ 𝑖𝑠𝑖𝑛

𝜋

4
 ÷  𝑐𝑜𝑠

𝜋

6
+ 𝑖𝑠𝑖𝑛

𝜋

6
  

 

        = 20  𝑐𝑜𝑠
𝜋

12
+ 𝑖𝑠𝑖𝑛

𝜋

12
  

 

 

 𝑑       𝑐𝑜𝑠
2𝜋

3
+ 𝑖𝑠𝑖𝑛

2𝜋

3
 ÷ 3  𝑐𝑜𝑠

𝜋

2
+ 𝑖𝑠𝑖𝑛

𝜋

2
  

 

        =
1

3
 𝑐𝑜𝑠

𝜋

6
+ 𝑖𝑠𝑖𝑛

𝜋

6
  

 

 

6.    𝑧1 𝑧2 = 𝑟1𝑟2         ;        𝐴𝑟𝑔 𝑧1 𝑧2 = 𝜃1 + 𝜃2          ;               𝑧1 𝑧2 = 𝑟1𝑟2 𝑐𝑜𝑠(𝜃1 + 𝜃2) + 𝑖 𝑠𝑖𝑛(𝜃1 + 𝜃2   

 

 

 
𝑧1

𝑧2
 =

𝑟1

𝑟2
         ;         𝐴𝑟𝑔 

𝑧1

𝑧2
 = 𝜃1 − 𝜃2         ;          

𝑧1

𝑧2
=

𝑟1

𝑟2
 𝑐𝑜𝑠 𝜃1 − 𝜃2 + 𝑖𝑠𝑖𝑛 𝜃1 − 𝜃2   
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Ex 5 - De Moivre’s Theorem -       𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃 𝑛 =  cos(𝑛𝜃) + 𝑖𝑠𝑖𝑛(𝑛𝜃)       𝑓𝑜𝑟 𝑛 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 

 

1.       𝑛 = 0    ;     𝑐𝑜𝑠
𝜋

6
+ 𝑖𝑠𝑖𝑛

𝜋

6
 

0
= 1      ;      𝑛 = 1    ;     𝑐𝑜𝑠

𝜋

6
+ 𝑖𝑠𝑖𝑛

𝜋

6
 

1
=  𝑐𝑜𝑠

𝜋

6
+ 𝑖𝑠𝑖𝑛

𝜋

6
 =

 3

2
+

1

2
𝑖 

 

      𝑛 = 2    ;     𝑐𝑜𝑠
𝜋

6
+ 𝑖𝑠𝑖𝑛

𝜋

6
 

2

=  𝑐𝑜𝑠
𝜋

3
+ 𝑖𝑠𝑖𝑛

𝜋

3
 =

1

2
+

 3

2
𝑖 

 

      𝑛 = 3    ;     𝑐𝑜𝑠
𝜋

6
+ 𝑖𝑠𝑖𝑛

𝜋

6
 

3

=  𝑐𝑜𝑠
𝜋

2
+ 𝑖𝑠𝑖𝑛

𝜋

2
 = 𝑖 

 

      𝑛 = 4    ;     𝑐𝑜𝑠
𝜋

6
+ 𝑖𝑠𝑖𝑛

𝜋

6
 

4

=  𝑐𝑜𝑠
2𝜋

3
+ 𝑖𝑠𝑖𝑛

2𝜋

3
 = −

1

2
+

 3

2
𝑖 

 

      𝑛 = 5    ;     𝑐𝑜𝑠
𝜋

6
+ 𝑖𝑠𝑖𝑛

𝜋

6
 

5

=  𝑐𝑜𝑠
5𝜋

6
+ 𝑖𝑠𝑖𝑛

5𝜋

6
 = −

 3

2
+

1

2
𝑖 

 

      𝑛 = 6    ;     𝑐𝑜𝑠
𝜋

6
+ 𝑖𝑠𝑖𝑛

𝜋

6
 

6

=  𝑐𝑜𝑠𝜋 + 𝑖𝑠𝑖𝑛𝜋 = −1 

 

 

2. 𝑛 = 0    ;     𝑐𝑜𝑠
𝜋

4
+ 𝑖𝑠𝑖𝑛

𝜋

4
 

0
= 1      ;      𝑛 = 1    ;     𝑐𝑜𝑠

𝜋

4
+ 𝑖𝑠𝑖𝑛

𝜋

4
 

1
=  𝑐𝑜𝑠

𝜋

4
+ 𝑖𝑠𝑖𝑛

𝜋

4
 =

1

 2
+

1

 2
𝑖 

 

      𝑛 = 2    ;     𝑐𝑜𝑠
𝜋

4
+ 𝑖𝑠𝑖𝑛

𝜋

4
 

2

=  𝑐𝑜𝑠
𝜋

2
+ 𝑖𝑠𝑖𝑛

𝜋

2
 = 𝑖 

 

      𝑛 = 3    ;     𝑐𝑜𝑠
𝜋

4
+ 𝑖𝑠𝑖𝑛

𝜋

4
 

3

=  𝑐𝑜𝑠
3𝜋

4
+ 𝑖𝑠𝑖𝑛

3𝜋

4
 = −

1

 2
+

1

 2
𝑖 

 

      𝑛 = 4    ;     𝑐𝑜𝑠
𝜋

4
+ 𝑖𝑠𝑖𝑛

𝜋

4
 

4

=  𝑐𝑜𝑠𝜋 + 𝑖𝑠𝑖𝑛𝜋 = −1 

 

 

3.  𝑐𝑜𝑠
𝜋

3
+ 𝑖𝑠𝑖𝑛

𝜋

3
 
−2

=  𝑐𝑜𝑠  −
2𝜋

3
 + 𝑖𝑠𝑖𝑛  −

2𝜋

3
  =  𝑐𝑜𝑠  

2𝜋

3
 − 𝑖𝑠𝑖𝑛  

2𝜋

3
  = −

1

2
−

 3

 2
𝑖    ;  NO 

 

 𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃 −𝑛 =  cos −𝑛𝜃 − 𝑖𝑠𝑖𝑛(𝑛𝜃)       𝑓𝑜𝑟 𝑛 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 
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4. (𝑎)       𝑐𝑜𝑠
5𝜋

24
+ 𝑖𝑠𝑖𝑛

5𝜋

24
 

4
=  𝑐𝑜𝑠

5𝜋

6
+ 𝑖𝑠𝑖𝑛

5𝜋

6
 = −

 3

3
+

1

2
𝑖 

 

(𝑏)       𝑐𝑜𝑠
2𝜋

5
+ 𝑖𝑠𝑖𝑛

2𝜋

5
 

5

=  𝑐𝑜𝑠2𝜋 + 𝑖𝑠𝑖𝑛2𝜋 = 1 

 

 𝑐             
 𝑐𝑜𝑠2𝜃 + 𝑖𝑠𝑖𝑛2𝜃 5

 𝑐𝑜𝑠3𝜃 + 𝑖𝑠𝑖𝑛3𝜃 3
=

 𝑐𝑜𝑠10𝜃 + 𝑖𝑠𝑖𝑛10𝜃 5

 𝑐𝑜𝑠3𝜃 + 𝑖𝑠𝑖𝑛3𝜃 3
=

 𝑐𝑜𝑠10𝜃 + 𝑖𝑠𝑖𝑛10𝜃 

 𝑐𝑜𝑠9𝜃 + 𝑖𝑠𝑖𝑛9𝜃 
=

 𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃 10

 𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃 9
 

 

=
 𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃 10

 𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃 9
=  𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃  

 

(𝑑)              𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃 8 𝑐𝑜𝑠𝜃 − 𝑖𝑠𝑖𝑛𝜃 4 =  𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃 8 𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃 −4 

 

=  𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃 4 

 

=  𝑐𝑜𝑠4𝜃 + 𝑖𝑠𝑖𝑛4𝜃  

 

 

5.  𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃 3 = 𝑐𝑜𝑠3𝜃 + 𝑖𝑠𝑖𝑛3𝜃 = 𝑐𝑜𝑠3𝜃 + 3𝑐𝑜𝑠2𝜃𝑠𝑖𝑛𝜃𝑖 − 3𝑐𝑜𝑠𝜃𝑠𝑖𝑛2𝜃 − 𝑠𝑖𝑛3𝜃𝑖   (𝐵𝑖𝑛𝑜𝑚𝑖𝑎𝑙 ‼!) 

 

𝑐𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑟𝑒𝑎𝑙 𝑝𝑎𝑟𝑡 

 

𝑐𝑜𝑠3𝜃 = 𝑐𝑜𝑠3𝜃 − 3𝑐𝑜𝑠2𝜃𝑠𝑖𝑛2𝜃 = 𝑐𝑜𝑠3𝜃 − 3𝑐𝑜𝑠𝜃 1 − 𝑐𝑜𝑠2𝜃  

             = 𝑐𝑜𝑠3𝜃 − 3𝑐𝑜𝑠𝜃 + 3𝑐𝑜𝑠3𝜃 

             = 4𝑐𝑜𝑠3𝜃 − 3𝑐𝑜𝑠𝜃 

 

𝑐𝑜𝑚𝑝𝑎𝑟𝑖𝑛𝑔 𝑖𝑚𝑎𝑔𝑖𝑛𝑎𝑟𝑦  𝑝𝑎𝑟𝑡 

𝑠𝑖𝑛3𝜗 = 3𝑐𝑜𝑠2𝜃𝑠𝑖𝑛𝜃 − 𝑠𝑖𝑛3𝜃 = 3𝑠𝑖𝑛𝜃 1 − 𝑠𝑖𝑛2𝜃 − 𝑠𝑖𝑛3𝜃 

                                                             = 3𝑠𝑖𝑛𝜃 − 3𝑠𝑖𝑛3𝜃 − 𝑠𝑖𝑛3𝜃 

                                                             = 3𝑠𝑖𝑛𝜃 − 4𝑠𝑖𝑛3𝜃 
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6.  𝑖      𝑧 =  𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃  

 

 𝑖     𝑧 +  
1

𝑧
= 𝑧 + 𝑧−1 =  𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃 +  𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃 −1 

                                          =  𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃 +  𝑐𝑜𝑠𝜃 − 𝑖𝑠𝑖𝑛𝜃  
            = 2𝑐𝑜𝑠𝜃 

 

 

 𝑖𝑖     𝑧2 +  
1

𝑧2
= 𝑧2 + 𝑧−2 =  𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃 2 +  𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃 −2 

                                                  =  𝑐𝑜𝑠2𝜃 + 𝑖𝑠𝑖𝑛2𝜃 +  𝑐𝑜𝑠𝜃 − 𝑖𝑠𝑖𝑛2𝜃  
                    = 2𝑐𝑜𝑠2𝜃 

 

 

7.  𝑖      𝑧 =  𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃                    𝑐𝑜𝑠 𝑛𝜃 =
1

2
 𝑧𝑛 + 𝑧−𝑛  

 

𝑅𝐻𝑆 =
1

2
 𝑧𝑛 + 𝑧−𝑛 =

1

2
  𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃 𝑛 +  𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃 −𝑛  

 

                                       =
1

2
  cos(𝑛𝜃) + 𝑖𝑠𝑖𝑛(𝑛𝜃) +  cos(−𝑛𝜃) + 𝑖𝑠𝑖𝑛(−𝑛𝜃)   

 

                                      =
1

2
 cos 𝑛𝜃 + 𝑖𝑠𝑖𝑛 𝑛𝜃 + cos 𝑛𝜃 − 𝑖𝑠𝑖𝑛 𝑛𝜃 ]          [𝑁𝐵  𝑐𝑜𝑠 −𝑛𝜃 = 𝑐𝑜𝑠 𝑛𝜃   

 

        = 𝑐𝑜𝑠 𝑛𝜃 = 𝐿𝐻𝑆 

 

 𝑖𝑖     𝑠𝑖𝑛 𝑛𝜃 =
1

2𝑖
 𝑧𝑛 − 𝑧−𝑛  

 

𝑅𝐻𝑆 =
1

2𝑖
 𝑧𝑛 − 𝑧−𝑛 =

1

2𝑖
  𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃 𝑛 −  𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃 −𝑛  

 

                                       =
1

2
  cos 𝑛𝜃 + 𝑖𝑠𝑖𝑛 𝑛𝜃  −  cos(−𝑛𝜃) + 𝑖𝑠𝑖𝑛(−𝑛𝜃)   

 

                                      =
1

2𝑖
 cos 𝑛𝜃 + 𝑖𝑠𝑖𝑛 𝑛𝜃 − cos 𝑛𝜃 + 𝑖𝑠𝑖𝑛 𝑛𝜃 ]          [𝑁𝐵  𝑐𝑜𝑠 −𝑛𝜃 = 𝑐𝑜𝑠 𝑛𝜃   

 

        =
1

2𝑖
 2𝑖𝑠𝑖𝑛 𝑛𝜃  = 𝑠𝑖𝑛 𝑛𝜃 = 𝐿𝐻𝑆 
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Ex 7 – Geometric Interpretation of Equations and Inequalities in the Complex Plane 

 

1.  𝑧 = 2                                     𝑥 + 𝑦𝑖 = 2 

 

                                                   𝑥2 + 𝑦2 = 2 

 

                                                  𝑥2 + 𝑦2 = 4             𝑎 𝑐𝑖𝑟𝑐𝑙𝑒 𝑐𝑒𝑛𝑡𝑟𝑒  0,0 𝑎𝑛𝑑 𝑟𝑎𝑑𝑖𝑢𝑠 2  

 

 

2.  𝑧 − 3 = 5                                     𝑥 + 𝑦𝑖 − 3 = 5 

          (𝑥 − 3) + 𝑦𝑖 = 5 

                                                   (𝑥 − 3)2 + 𝑦2 = 5 

 

                                                     (𝑥 − 3)2 + 𝑦2 = 25             𝑎 𝑐𝑖𝑟𝑐𝑙𝑒 𝑐𝑒𝑛𝑡𝑟𝑒  3,0 𝑎𝑛𝑑 𝑟𝑎𝑑𝑖𝑢𝑠 5  

 

 

3.  𝑧 + 3 =  𝑧 − 4𝑖                      𝑥 + 𝑦𝑖 + 3 =  𝑥 + 𝑦𝑖 − 4𝑖  

                                                                  (𝑥 + 3) + 𝑦𝑖 =  𝑥 + (𝑦 − 4)𝑖  

 

                                               (𝑥 + 3)2 + 𝑦2 =  𝑥2 + (𝑦 − 4)2 

 

                                                 (𝑥 + 3)2 + 𝑦2 = 𝑥2 + (𝑦 − 4)2  

 

                                          𝑥2 + 6𝑥 + 9 + 𝑦2 = 𝑥2 + 𝑦2 − 8𝑦 + 16   

 

                                                               6𝑥 + 9 = −8𝑦 + 16 

 

                                                                       8𝑦 = −6𝑥 + 7 

 

                                                                       𝑦 = −
3

4
𝑥 + 7 

𝑆𝑖𝑛𝑐𝑒 − 3 𝑖𝑠 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡𝑒𝑑 𝑏𝑦  −3,0  𝑎𝑛𝑑  4𝑖 𝑖𝑠 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡𝑒𝑑 𝑏𝑦  0,4 ,𝑎𝑙𝑙 𝑝𝑜𝑖𝑛𝑡𝑠 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡𝑖𝑛𝑔 

 𝑐𝑜𝑚𝑝𝑙𝑒𝑥 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑧 𝑓𝑜𝑟 𝑤𝑖𝑐  𝑧 + 3 =  𝑧 − 4𝑖  𝑙𝑖𝑒 𝑜𝑛 𝑡𝑒 𝑙𝑖𝑛𝑒  𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑏𝑖𝑠𝑒𝑐𝑡𝑜𝑟 𝑜𝑓 𝑙𝑖𝑛𝑒 𝑗𝑜𝑖𝑛𝑖𝑛𝑔 

 −3,0  𝑎𝑛𝑑  0,4 .  
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4.  𝑧 − 2 > 3                                     𝑥 + 𝑦𝑖 − 2 > 3 

 

                                                  (𝑥 − 2)2 + 𝑦2 > 9 

 

                                                      𝑥 − 2 2 + 𝑦2 > 9              

 

𝑂𝑢𝑡𝑠𝑖𝑑𝑒 𝑐𝑖𝑟𝑐𝑙𝑒 𝑐𝑒𝑛𝑡𝑟𝑒  2,0 𝑎𝑛𝑑 𝑟𝑎𝑑𝑖𝑢𝑠 > 3  

 

5.  

 𝑧 − (3 + 2𝑖) = 4                𝑥 + 𝑦𝑖 −  3 + 2𝑖  = 4 

 

                                                  𝑥 − 3 + (𝑦 + 2)𝑖 = 4 

 

                                                 𝑥 − 3 2 + (𝑦 + 2)2 = 16                

 

𝐶𝑖𝑟𝑐𝑙𝑒 𝑐𝑒𝑛𝑡𝑟𝑒  3, −2 𝑎𝑛𝑑 𝑟𝑎𝑑𝑖𝑢𝑠 = 4 

 

 

 

6.  𝑧 − 1 ≤ 4                                     𝑥 + 𝑦𝑖 − 1 ≤ 4 

 

                                                      (𝑥 − 1)2 + 𝑦2 ≤ 16 

 

                                                      𝑥 − 1 2 + 𝑦2 ≤ 16             

 

 𝐼𝑛𝑠𝑖𝑑𝑒 𝑎𝑛𝑑 𝑜𝑛 𝑐𝑖𝑟𝑐𝑙𝑒 𝑐𝑒𝑛𝑡𝑟𝑒  1,0 𝑎𝑛𝑑 𝑟𝑎𝑑𝑖𝑢𝑠 > 4  
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7.  𝑧 − 2 =  𝑧 + 1 − 𝑖                 𝑥 + 𝑦𝑖 − 2 =  𝑥 + 𝑦𝑖 + 1 − 𝑖   

                                                                  (𝑥 − 2) + 𝑦𝑖 =  (𝑥 + 1) + (𝑦 − 1)𝑖  

                                               (𝑥 − 2)2 + 𝑦2 =  (𝑥 + 1)2 + (𝑦 − 1)2 

 

                                                 (𝑥 − 2)2 + 𝑦2 = (𝑥 + 1)2 + (𝑦 − 1)2  

 

                                          𝑥2 − 4𝑥 + 4 + 𝑦2 = 𝑥2 + 2𝑥 + 1 + 𝑦2 − 2𝑦 + 1   

 

                                                                       2𝑦 = 6𝑥 − 2 

 

                                                                         𝑦 = 3𝑥 − 1 

𝑆𝑖𝑛𝑐𝑒 − 2 𝑖𝑠 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡𝑒𝑑 𝑏𝑦  2,0  𝑎𝑛𝑑  1 − 𝑖 𝑖𝑠 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡𝑒𝑑 𝑏𝑦  −1,1 , 𝑎𝑙𝑙 𝑝𝑜𝑖𝑛𝑡𝑠 𝑟𝑒𝑝𝑟𝑒𝑠𝑒𝑛𝑡𝑖𝑛𝑔 

 𝑐𝑜𝑚𝑝𝑙𝑒𝑥 𝑛𝑢𝑚𝑏𝑒𝑟𝑠 𝑧 𝑓𝑜𝑟 𝑤𝑖𝑐  𝑧 + 3 =  𝑧 − 4𝑖  𝑙𝑖𝑒 𝑜𝑛 𝑡𝑒 𝑙𝑖𝑛𝑒  𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑏𝑖𝑠𝑒𝑐𝑡𝑜𝑟 𝑜𝑓 𝑙𝑖𝑛𝑒 𝑗𝑜𝑖𝑛𝑖𝑛𝑔 

 2,0  𝑎𝑛𝑑  −1,1 .  

 

 


