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Complex Numbers – Formula Sheet: 
Complex Numbers in Rectangular Form: 
 

 

Imaginary Numbers: 
 

𝑖 = √−1         𝑖2 = −1         𝑖3 = −𝑖         𝑖4 = 1 
 
Complex Number in Rectangular Form: 
 

𝑧 = 𝑎 + 𝑏𝑖 
 

𝑎 = 𝑟 cos 𝜃                     𝑏 = 𝑟 sin 𝜃 
 
Absolute Value: 
 

|𝑧| = √𝑎2 + 𝑏2 
 

Complex Numbers in Polar Form: 
 

 

Complex Numbers in Polar Form: 
 

𝑧1 = 𝑟1[cos 𝜃1 + 𝑖 sin 𝜃1] 
𝑧2 = 𝑟2[cos 𝜃2 + 𝑖 sin 𝜃2] 

 
Modulus (𝒓) and Argument (𝜽): 
 

𝑟 = √𝑎2 + 𝑏2 
 

𝜃 = 𝑡𝑎𝑛−1 (
𝑏

𝑎
) 

 
Product of Two Complex Numbers: 
 

𝑧1 ∙ 𝑧2 = 𝑟1𝑟2[cos(𝜃1 + 𝜃2) + 𝑖 sin(𝜃1 + 𝜃2)] 
 

Quotient of Two Complex Numbers: 
 

𝑧1

𝑧2
=

𝑟1

𝑟2

[cos(𝜃1 − 𝜃2) + 𝑖 sin(𝜃1 − 𝜃2)] 

 
De Moivre’s Theorem – Power of Complex Number: 
 

𝑧𝑛 = 𝑟𝑛[cos(𝑛𝜃) + 𝑖 sin(𝑛𝜃)] 
 
 
Exponential to Polar Form: 
 

𝑒𝑖𝜃 = cos 𝜃 + 𝑖 sin 𝜃 
 

𝑒𝑖(0°) = 1                    𝑒𝑖(90°) = 𝑖 
 

𝑒𝑖(180°) = −1               𝑒𝑖(270°) = −𝑖 

De Moivre’s Theorem – Roots of Complex Number: 
 

𝑧𝑘 = √𝑟
𝑛

[cos (
𝜃 + 2𝜋𝑘

𝑛
) + 𝑖 sin (

𝜃 + 2𝜋𝑘

𝑛
)] 

 

𝑧𝑘 = √𝑟
𝑛

[cos (
𝜃 + 360°𝑘

𝑛
) + 𝑖 sin (

𝜃 + 360°𝑘

𝑛
)] 

 
𝑘 = 0, 1, 2, 3, 4, … 𝑛 − 1 

 
Shortcut Notation: 

𝑟 𝑐𝑖𝑠 𝜃 = 𝑟[cos 𝜃 + 𝑖 sin 𝜃] 
 

 


