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2- Find all cubic roots of  𝑤 = −1 + 𝑖. 

Solution: 

Let 𝑧3 = 𝑤. First we write −1 + 𝑖 in polar form. 

𝑟 =  𝑤 =  (−1)2 + (1)2 =  2. 

𝜃 = arctan  
−1

1
 = arctan⁡(−1). Since  𝑤 lies in the second quadrant, therefore,  

𝜃 =
3𝜋

4
= 135°. 

𝑧𝑘 = 𝑟1 𝑛 𝑒𝑖(
𝜃

𝑛
+2𝜋

𝑘

𝑛
) = 𝑟1 𝑛 [cos  

𝜃

𝑛
+ 2𝜋

𝑘

𝑛
 + 𝑖 sin(

𝜃

𝑛
+ 2𝜋

𝑘

𝑛
)]. 

n=3, k =0,1,2. 

𝑘 = 0:        𝑧0 =  2
1 3 

𝑒𝑖(

3𝜋
4
3

) = 21 6 [cos  
𝜋

4
 + 𝑖 sin(

𝜋

4
)]. 

𝑘 = 1:        𝑧1 =  2
1 3 

𝑒𝑖(
𝜋
4

+2𝜋
1
3

) = 21 6 [cos  
𝜋

4
+ 2𝜋

1

3
 + 𝑖 sin(

𝜋

4
+ 2𝜋

1

3
) 

= 21 6 [cos  
11𝜋

12
 + 𝑖 sin(

11𝜋

12
)]. 

𝑘 = 2:        𝑧2 =  2
1 3 

𝑒𝑖(
𝜋
4

+2𝜋
2
3

) = 21 6 [cos  
𝜋

4
+ 2𝜋

2

3
 + 𝑖 sin(

𝜋

4
+ 2𝜋

2

3
) 

= 21 6 [cos  
19𝜋

12
 + 𝑖 sin(

19𝜋

12
)]. 
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3- Find the solution of the equation  𝑧5 + 32 = 0. 

Solution: 

First we write 𝑤 = −32 in polar form. 

𝑟 =  𝑤 =  (−32)2 + (0)2 = 32. 

𝜃 = arctan  
0

−32
 = arctan⁡(0). Since  𝑤 lies in the second quadrant, therefore,  

𝜃 = 𝜋. 

𝑧𝑘 = 𝑟1 𝑛 𝑒𝑖(
𝜃

𝑛
+2𝜋

𝑘

𝑛
) = 𝑟1 𝑛 [cos  

𝜃

𝑛
+ 2𝜋

𝑘

𝑛
 + 𝑖 sin(

𝜃

𝑛
+ 2𝜋

𝑘

𝑛
)]. 

n=5, k =0,1,2,3,4. 
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Exercise1.10:  
1- Write in polar form 𝑟𝑒𝑖𝜃 , the following: 

(1)  𝑖   (2) −2   (3)  3 + 3𝑖   (4)   −3𝑖   (5) 1 − 𝑖 3    (6) 1 + 𝑖 3  (7) 4𝑖 . 
 

2- Put the following complex numbers in the form 𝑥 + 𝑖𝑦. 

(1) 𝑒3𝑖𝜋   (2) 3𝑒 𝑖
𝜋
4    (3) 𝜋𝑒−𝑖

𝜋
3   (4) 𝑒−5𝑖

𝜋
4     (5) 𝑒𝑖100𝜋 . 

 

3- Put (−1 + 𝑖)100  in the form  𝑥 + 𝑖𝑦. 

 

4- Let 𝑧1 =  3 + 3𝑖, 𝑧2 = 1 + 𝑖 2, 𝑧3 = 4𝑖. Find the following in the form 

𝑥 + 𝑖𝑦. 
𝑧3

2(𝑧1
2 + 𝑧2

2)2

𝑧1 𝑧2

 

5- Prove that  
−1±𝑖 3

2
 

3

= 1. 

6- Prove that (1 + 𝑖)𝑛 + (1 − 𝑖)𝑛 = 2
𝑛+2

2  cos(
𝑛𝜋

4
).   

7- Prove by polar form that  𝑖 1 − 𝑖 3   3 + 𝑖 = 2 + 𝑖2 3. 

 

8- Find the modulus of the following: 

(1)  
−2+3𝑖

3−2𝑖
      

(2)  
1−4𝑖

4+3𝑖
  

 

9- Find and draw all real complex solutions of the following: 

(1) 𝑧2 + 7𝑧 + 10 = 0.                        (2) 𝑧3 + 8 = 0.  
(3) 𝑧5 − 16𝑧 = 0.                               (4)   𝑧5 − 32 = 0. 
(5) 𝑧4 + 2𝑧2 − 3 = 0.                        (6) 3𝑧6 = 𝑧3 + 2. 
(7) 𝑧3 − 125 = 0.                               (8) 𝑧2 + 6𝑧 + 10 = 0. 
 

10- Compute the following: 

(1)  (1 − 𝑖 3)2 − (4 − 𝑖 3) . 

(2)  (3 − 𝑖)2(5 − 𝑖 2) . 
 

 


