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Complex Numbers 

 

 Algebraic form of a complex number: 

Z = x + iy 

 Z is the affix of point M(x,y). 

 Trigonometric form: z = r (cos𝜃+ isin𝜃). 

Where r = √𝑥2 + 𝑦2. 

 

To find 𝜽: put tan𝜃 = |
𝑦

𝑥
|. 

Then on calculator tan-1(ans) = 𝛼 

If  (x,y) = (+, +) 𝜃 =  𝛼 

(x,y) = (+, -) 𝜃 =  −𝛼 

(x,y) = (-, -) 𝜃 =  𝜋 +  𝛼 

(x,y) = (-, +) 𝜃 =  𝜋 −  𝛼 

Arg (z) = 𝜃 + 2𝑘𝜋 

 Exponential form : z = 𝑟𝑒𝑖𝜃 

 |𝑍𝐵 − 𝑍𝐴| = 𝐴𝐵 

 If M belongs to a circle of center A and radius r, then |𝑍𝑀 − 𝑍𝐴| = 𝑟. 

 If MA = MB, then M moves on the perpendicular bisector of AB. 

 If MA = k, then M moves on a circle of center A and radius k. 

 Z.𝑍 = x2 +y2 = |𝑍|2 

where 𝑍 is the conjugate of Z 

𝑍 = x –iy 

 Arg (Z1.Z2) = Arg(Z1) + Arg(Z2) 

Arg (
𝑍1

𝑍2
) = Arg(Z1) -Arg(Z2) 

Arg (Zn) = nArg(Z) 

Arg (𝑍) = -Arg(Z) 

 |𝑍| = |𝑍| 
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 Z = X + i 𝛾   X =  real part 𝛾 = imaginary part 

 If Z is real  imaginary part = o 

 If Z is pure imaginary  real part = 0 

And imaginary part ≠ 0 

 

 To prove A,B,C are collinear 

𝑍𝐵− 𝑍𝐴

𝑍𝐶− 𝑍𝐴
 is real. 

 To prove  ∆ABC is right at A: 

𝑍𝐵− 𝑍𝐴

𝑍𝐶− 𝑍𝐴
 is pure imaginary 

 

 To prove (AB) ⇈(CD): 
𝑍𝐵− 𝑍𝐴

𝑍𝐷− 𝑍𝐶
 is real. 

 Arg (𝑍𝑀) = (𝑈⃗⃗ , 𝑂𝑀⃗⃗ ⃗⃗ ⃗⃗  ) + 2k𝜋 

 Arg (𝑍𝐵 − 𝑍𝐴) = (𝑈⃗⃗ , 𝐴𝐵⃗⃗⃗⃗  ⃗) + 2k𝜋 

 Arg (
𝑍𝐵− 𝑍𝐴

𝑍𝐶− 𝑍𝐴
) = Arg (𝑍𝐵 − 𝑍𝐴) - Arg (𝑍𝐶 − 𝑍𝐴) 

= (𝑈⃗⃗ , 𝐴𝐵⃗⃗⃗⃗  ⃗) - (𝑈⃗⃗ , 𝐴𝐶⃗⃗⃗⃗  ⃗) 

= (𝐴𝐶⃗⃗⃗⃗  ⃗, 𝐴𝐵⃗⃗⃗⃗  ⃗) + 2k𝜋 

 Z = -r 𝑐𝑜𝑠𝛼 + 𝑖𝑠𝑖𝑛𝛼 = rcos (𝜋 + 𝛼) + 𝑖𝑠𝑖𝑛(𝜋 + 𝛼) 

Z = r 𝑐𝑜𝑠𝜃 − 𝑖𝑠𝑖𝑛𝜃 = rcos (−𝜃) + 𝑖𝑠𝑖𝑛(−𝜃) 

Z = r 𝑠𝑖𝑛𝜃 + 𝑖𝑐𝑜𝑠𝜃 = rcos (
𝜋

2
− 𝜃) + 𝑖𝑠𝑖𝑛(

𝜋

2
− 𝜃) 

𝑍1 + 𝑍2 = 𝑍1 + 𝑍2  𝑖 = -i 

 

 (𝑐𝑜𝑠𝜃 + 𝑖𝑠𝑖𝑛𝜃)n = cos (n𝜃) + isin (n𝜃) 

 cos𝜃 = 
𝑒𝑖𝜃−𝑒−𝑖𝜃

2
 

sin𝜃 = 
𝑒𝑖𝜃+𝑒−𝑖𝜃

2𝑖
 

 if Z is real, then arg(z) = k 𝜋 

if Z is pure imaginary, then arg(z) = 
𝜋

2
 + k 𝜋 

 𝑒𝑖𝜃 . 𝑒+𝑖𝛼 = 𝑒𝑖(𝜃+ 𝛼) 
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𝑒𝑖𝜃

𝑒𝑖𝛼
  = 𝑒𝑖(𝜃− 𝛼)   (𝑒𝑖𝜃)n = 𝑒𝑖𝑛𝜃 

 

𝑍 = 𝑟𝑒−𝑖𝜃 

 

 If Z is real  Z = 𝑍 

If Z is pure imaginary 𝑍 = -Z 


