
1.1) Exponential form of complex numbers 



Worked example Your turn

Express in the form 𝑟𝑒𝑖𝜃, where 
− π < 𝜃 ≤ 𝜋:

3 − 2𝑖

1

−𝑖

Express in the form 𝑟𝑒𝑖𝜃, where 
− π < 𝜃 ≤ 𝜋:

2 − 3𝑖

−1

𝑖

13𝑒−0.983𝑖

𝑒𝑖𝜋

𝑒
𝑖𝜋
2



Worked example Your turn

Express in the form 𝑟𝑒𝑖𝜃, where 
− π < 𝜃 ≤ 𝜋:

2 cos
𝜋

5
+ 𝑖 sin

𝜋

5

13(cos 0.983 + 𝑖 sin(0.983))

cos 𝜋 + 𝑖 sin 𝜋

Express in the form 𝑟𝑒𝑖𝜃, where 
− π < 𝜃 ≤ 𝜋:

3 cos
𝜋

8
+ 𝑖 sin

𝜋

8

13(cos −0.983 + 𝑖 sin(−0.983))

cos
𝜋

2
+ 𝑖 sin

𝜋

2

3𝑒
𝜋𝑖
8

13𝑒−0.983𝑖

𝑒
𝑖𝜋
2



Worked example Your turn

Express in the form 𝑟𝑒𝑖𝜃, where 
− π < 𝜃 ≤ 𝜋:

2 cos
𝜋

5
− 𝑖 sin

𝜋

5

3 cos −
𝜋

7
− 𝑖 sin −

𝜋

7

Express in the form 𝑟𝑒𝑖𝜃, where 
− π < 𝜃 ≤ 𝜋:

5 cos
𝜋

3
− 𝑖 sin

𝜋

3

5𝑒
−𝜋𝑖
3



Worked example Your turn

Express in the form 𝑥 + 𝑖𝑦, where 
𝑥, 𝑦 ∈ ℝ:

2𝑒
3𝜋𝑖
4

𝑒−
𝑖𝜋
2

Express in the form 𝑥 + 𝑖𝑦, where 
𝑥, 𝑦 ∈ ℝ:

2𝑒−
3𝜋𝑖
4

𝑒𝑖(0)

𝑧 = −1 − 𝑖

𝑧 = 1



Worked example Your turn

Express in the form 
𝑟(cos 𝜃 + 𝑖 sin 𝜃) , where 
−π < 𝜃 ≤ 𝜋:

2𝑒
23𝜋𝑖
5

3𝑒
−25𝜋𝑖

8

Express in the form 
𝑟(cos 𝜃 + 𝑖 sin 𝜃) , where 
−π < 𝜃 ≤ 𝜋:

4𝑒
33𝜋𝑖
7

4(cos
5𝜋

7
+ 𝑖 sin

5𝜋

7
)



Worked example Your turn

Use 𝑒𝑖𝜃 = cos 𝜃 + 𝑖 sin 𝜃 to show 

that cos 𝜃 =
1

2
(𝑒𝑖𝜃 + 𝑒−𝑖𝜃)

Use 𝑒𝑖𝜃 = cos 𝜃 + 𝑖 sin 𝜃 to show 

that sin 𝜃 =
1

2𝑖
(𝑒𝑖𝜃 − 𝑒−𝑖𝜃)

𝑒𝑖𝜃 = cos 𝜃 + 𝑖 sin 𝜃

𝑒−𝑖𝜃 = cos −𝜃 + 𝑖 sin −𝜃
= cos 𝜃 − 𝑖 sin 𝜃

𝑒𝑖𝜃 − 𝑒−𝑖𝜃 = 2𝑖 sin 𝜃

sin 𝜃 =
1

2𝑖
(𝑒𝑖𝜃 − 𝑒−𝑖𝜃)


