
Complex numbers in standard form
Recall that the standard form of complex numbers is 𝑎 + 𝑏𝑖, where 𝑎, 𝑏 ∈ ℝ

Exercise 1.1
Find the complex numbers in normal form corresponding to the following expressions:

a. (1 + 𝑖
1 − 𝑖

)
2

b. (1 − 𝑖)(1 + 𝑖) 2
2 − 𝑖

c. (−𝑖)3253

d. 1 − 𝑖2 + 𝑖4 − 𝑖6 + 𝑖8 − 𝑖10

1 + 𝑖 + 𝑖2 + 𝑖3 + 𝑖4 + 𝑖5

e.
√

𝑖
f.

√
−2𝑖

g. √1 + 𝑖
√

3 + √1 − 𝑖
√

3

Exercise 1.2
Prove the following properties for 𝑧, 𝑤 ∈ ℂ

a. ℛ𝑒(𝑧) = ℐ𝑚(𝑖𝑧)
b. ℐ𝑚(𝑧) = ℛ𝑒(−𝑖𝑧)
c. ̅𝑧 = 2ℛ𝑒(𝑧) − 𝑧
d. |𝑧 + 𝑤|2 + |𝑧 − 𝑤|2 = 2(|𝑧|2 + |𝑤|2)

Exercise 1.3
Show that card(ℂ) = card(ℝ).

Complex numbers in polar form
Recall that the polar form of complex numbers is 𝑟(cos 𝜃 + 𝑖 sin 𝜃) where 𝑟 ∈ ℝ+ and 𝜃 ∈ [0, 2𝜋).

Exercise 2.4
Transform the following complex numbers from standard to polar form:

a. −3 + 3𝑖
b. −4

√
3 − 4𝑖

c. −5𝑖

Exercise 2.5
Transform the following complex numbers from polar to standard form:

a. 2(cos 1
3
𝜋 + 𝑖 sin 1

3
𝜋)

b. 3(cos(−𝜋) + 𝑖 sin(−𝜋))

c. cos 1
2
𝜋 + 𝑖 sin 1

2
𝜋



Exercise 2.6
Show that if 𝑧1 = 𝑟1(cos 𝜃1 + 𝑖 sin 𝜃1) and 𝑧2 = 𝑟2(cos 𝜃2𝑖

sin 𝜃2) are complex numbers in polar
form, then:

𝑧1𝑧2 = 𝑟1𝑟2(cos(𝜃1 + 𝜃2) + 𝑖 sin(𝜃1 + 𝜃2))

Exercise 2.7
Compute the following products by transforming the numbers to polar form:

a. (1
2

− 𝑖
√

3
2

) ⋅ (−3 + 3𝑖) ⋅ (2
√

3 + 2𝑖)

b. (1 + 𝑖) ⋅ (−2 − 2𝑖) ⋅ 𝑖

Exercise 2.8
Compute the following:

a. (1 + 𝑖)14

b. (1 − cos 𝛼 + 𝑖 sin 𝛼)𝑛  for 𝛼 ∈ [0, 2𝜋], 𝑛 ∈ ℕ

c. 𝑧𝑛 + 1
𝑧𝑛 with 𝑧 + 1

𝑧
=

√
3

Complex roots of unity & polynomial equations

Exercise 3.9
Solve the following equations on ℂ

a. 𝑧2 = 𝑖

b. 𝑧2 = 1√
2

+ 𝑖√
2

c. 𝑧3 + 2 − 2𝑖 = 0
d. 𝑧3 + 4 − 4

√
3𝑖 = 0

e. 𝑧4 = −7 + 24𝑖
f. 𝑧4 = −7 + 4

√
2𝑖

g. 𝑧8 =
√

3 + 𝑖
h. 𝑧7 − 2𝑖𝑧4 − 𝑖𝑧3 − 2 = 0
i. 𝑧6 + 𝑖𝑧3 + 𝑖 − 1 = 0

Exercise 3.10
Find all solutions to the equation 𝑧5 = 2 − 2𝑖, rounded to three digits.
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