The complex number system
z=a+ ib, then a —ibis called congugate of z and is denoted by 7.

Equality In Complex Number: z, =2z, = Re(z))=Re(z,) and I, (z,) =1, (z,)-
Representation Of A Complex Number:

Properties of arguments

) arg(z,z,) = arg(z,) + arg(z,) + 2mm for some integer m.
(ii) arg(z,/z,) = arg (z,) —arg(z,) + 2mm for some integer m.
(i) arg (z?) = 2arg(z) + 2mn for some integer m.

iv) arg(z)=0 s Z is a positive real number

W) arg(z)=zn/2 < z is purely imaginary and z#0

Properties of conjugate

0O |z2l=1zZ] ()  zZ =|z]? i)y z,4z, =7+ 7
- = —_ - = Z4 2
(iv) Z1-2y T 21— Zy v) 2z, =21 2, (V) [Zj =3z, (z,#0)
(i) [z 2,2 = (24t 2y) (z2y+2,) = 1Z42 2,2 + 2,2, + 242,
iy @) =z )  Ifw=f(z), then w =f(2)

) arg(z) +arg(z)

Rotation theorem

23 -7 Z3-Z3 | .
If P(z,), Q(z,) and R(z,) are three complex numbers and Z/PQR = 0, then = e
1 2 3 Z1-2; 21-2,
Demoivre’s Theorem :
Case [ :If nis any integer then
{1} {cos B +isin@)"=cosnb +isinnb
{iiy {cos @, + i sin 6,) (cos 6, + i sin 6,) (cost, + i sin 6,) (cos 6, + i sin 6,) .....(cos 6, +isin @)
=cos (b + 0, +0,+ . B +Hisin{(B F0,+ 0+ +0.)
o (Zkm+p ) [ 2Zkm+ph )
Case][:pr:qeZandq;‘ﬂthen(cnsﬂﬂsm&}””=cus| ]+|S|n |
| g L !
wherek=0,1,2 3 ..., g-1
Cube Root Of Unity :
-1 |I'_ —_] — i ||?
(i The cube roots of unity are 1, I+ivd —1-avd
2 2
{ii} If @ is one of the imaginary cube roots of unity then 1 + w + w* = 0. In general 1 + o'+ ' = 0; where

re< | but is not the multiple of 3.
Logarithm Of A Complex Quantity :

Log, (02 + [3%) + i[?nn‘+ tan”™ %] where n e 1.

(i) Log, (ot +i[3) =

Fodd | i
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