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Exercise 01 

Put the following complex numbers into algebraic form 

 𝑧1 = (1 + 2𝑖) − 2(3 − 2𝑖) 

 𝑧2 = (2 + 3𝑖)(4 − 3𝑖)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ 

 𝑧3 =
3+6𝑖

3−4𝑖
 

 𝑧4 =
2+3𝑖

1−𝑖
+

2−3𝑖

1+𝑖
 

 𝑧5 = (1 + 𝑖)7 + (1 − 𝑖)7 

Exercise 05 

Let 𝑢 = 1 + 𝑖, 𝑣 = √3 + 𝑖 
1) Write 𝑢 and 𝑣 in trigonometric and exponential 

form 

2) Write 𝑧1 =
𝑢

𝑣
 and 𝑧2 = 𝑢𝑣 in trigonometric form 

3) Write 
𝑢

𝑣
 and 𝑢𝑣 in algebraic form 

4) Deduce the values of 

cos
𝜋

12
, sin

𝜋

12
, cos

5𝜋

12
 and sin

5𝜋

12
 

5) Find the values of the naturel 𝑛 so that 𝑧1
𝑛 is real 

Exercise 02 

1. Solve the following equations, with unknown 

𝑧 ∈ ℂ: 
 𝑧 + 2𝑖 = 𝑖𝑧 − 3 

 2𝑧̅ + 5𝑖 = 𝑧 + 4 

2. Solve the following systems of unknowns the 

complex numbers 𝑧1 and 𝑧2: 

{

2𝑖𝑧1 − 3𝑧2 = −8 + 5𝑖

5𝑧1 + 𝑖𝑧2 = 6 + 7𝑖
 

 

Exercise 06 

Let 𝑧 = √2 + √3 + 𝑖√2 − √3 

1) Calculate 𝑧2 

2) Write 𝑧2 in trigonometric form 

3) Deduce the trigonometric form of 𝑧  

4) Deduce cos
𝜋

12
, sin

𝜋

12
 

 

5) Calculate 𝑧2028 

Exercise 07 

1) Solve the following equation 𝑍4 = −4 and write 

the solutions in trigonometric and algebraic form 

2) Give the solutions of (𝑧 + 1)4 + 4(𝑧 − 1)4 = 0 

In algebraic form. 

 

Exercise 03 

 Find the square roots of the following numbers: 

8 + 6𝑖, 3 − 4𝑖, 𝑖, −2𝑖. 

 Solve the following equations; 

 𝑧2 − 10𝑧 + 29 = 0 

 𝑧2 − (3 − 4𝑖)𝑧 − 1 − 5𝑖 = 0 

 𝑧2 − 2(cos 𝜃)𝑧 + 1 = 0,   𝜃 ∈ ℝ 

 𝑧2 − (𝑖 + 2𝑎)𝑧 + 𝑖𝑎 + 𝑎2 = 0, 𝑎 ∈ ℝ 

 𝑧2 − (1 + 𝑎)(1 + 𝑖)𝑧 + (1 + 𝑎2)𝑖 = 0 

Exercise 08 

Let 𝑗 = −
1

2
+ 𝑖

√3

2
 

1) Solve in ℂ the equation 𝑍3 = 1 

2) Write the solutions in trigonometric and 

algebraic form 

3) Show that  𝑗 ̅ = 𝑗2 and 𝑗−1 = 𝑗2 

4) Show that 1 + 𝑗 + 𝑗2 = 0 

5) Calculate 
1

1+𝑗
 

6) Calculate 𝑗𝑛 for all 𝑛 ∈ ℕ 

Exercise 04 

1) Write the following numbers in trigonometric 

and exponential form. 

 

𝑧1 = 1 + 𝑖√3, 𝑧2 = −1 + 𝑖, 𝑧3 = 𝑧1𝑧2,  𝑧4 =
𝑧1

𝑧2
, 

 

𝑧5 =
1+𝑖tan(𝜃)

1−𝑖tan(𝜃)
, 𝑧6 = 1 + cos(𝜃) + 𝑖sin(𝜃), 𝜃 ∈ ]0, 𝜋[. 

 

2) Linearize (cos 𝜃)3 and (sin 𝜃)3 

Exercise 09 

Let 𝛽 ∈ ℂ such that 𝛽7 = 1, 𝛽 ≠ 1 show that: 

𝛽

1 + 𝛽2
+

𝛽2

1 + 𝛽4
+

𝛽3

1 + 𝛽6
= −2 

 
 

 


