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Helen Liang Memorial Secondary School (Shatin)

Advanced level Pure Mathematics


Supplementary Lecture Notes

Complex Number

A. Imaginary Number

The Imaginary Number (i) is defined to be 

.

Hence: 

, 

 and 

 etc.

B. Complex Number



 where 


a is the real part 

,  b is the imaginary part 

.

Purely real




Purely imaginary



Arithmetic operations: 


Note: Complex numbers are NOT vectors, though similar in some ways.

Example B1



C. Conjugate



 then 

 (where 

 !!!)  e.g.

Theorems on conjugates:

















D. Argand Diagram

Modulus and Argument







Theorems:


























Note
If z is purely real, 



If z is purely imaginary, 


Example D1




Example D2

Given 

. Show that

(a) 


(b) 


Example D3

If 

, show that

(a) 

 is purely real.

(b) 


Example D4 (93I4)

(a) If 

 find Re(z).

(b) Solve 


Example D5 (94I6)

Let Arg z denote the principal value of the argument of the complex number z (

).

(a) If 

 and 

, show that 


(b) If 

 and 

, show that 



and hence find all possible values of 

.

Example D6 (95I7)




(a) If 

, show that 

.

(b) If 

, express z in terms of a.

E. Geometric Application

Locus problem on the Argand diagram.

e.g. 

 is the distance of a moving point z and a fixed point 



therefore the equation 

 represents a circle.

Different representations of the straight line:

Example E1

Given 

, show that the locus of z is a straight line.

Example E2

Let P, Q be two points on a circle with centre C such that P, Q, C are non-collinear and taken anti-clockwise. 

 and M is the mid-point of PQ. Let 

, 

, 

and 

 be the complex numbers representing P, Q, C and M respectively.

(a)
Show that 


(b)
Express 

 and the radius r of the circle in terms of 

, 

and 

.

(c)
(i) Show that any circle in the complex plane can be represented by an equation of the form 

where 

 and 

.


(ii) Let 

 be a circle passing through the point representing 

 and 

. If the chord joining these two points subtends an angle 

 at the centre, find the values of a, b and c.

F. De Moivre’s Theorem

Let 


then 

; 

  where k is any integer.








Example F1

Show that 


Example F2

Show that 


Example F3

Show that 


Example F4



, discuss 













Example F5 
Sum of GP

Show that 


G. Complex Root of Unity

The solutions of 

 are the nth roots of unity.

Sum of all roots = 0

The nth roots of z forms a regular n-sided polygon with centre O and one of the vertices is z.
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