COMPLEX NUMBER ™™

Complex Numbers

A number z=x + iy where x,y ¢ Rand / =+ -1 ; x = Real part or Re(z); y = Imaginary part or Im(z)

Magnitude Complex Conjugate
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General Argument : 2nx + 6, né I then the conjugate of 'z'is

1zl = 1z Principal Argument : -1 < 6 <

Least Positive Argument : 0 < # < 2x

Representation

Polar Representation

z = x + iy may be considered
as a position vector of point P,

X=rcost,y=rsing z = r e (where e = cos g+ 1sing)

Properties of argument of a Complex Number

If z, z1 and z2 are complex numbers, then

0 E arg(any real positive number)= 0 :0: arg(any real negative number)= =
: arg(z-z)= i'% : : arg (z:.z2)= arg(z:)+arg(z2)
: arg (z).z2)= arg(z)-arg(zz2) : : arg(z,/z2)= arg(z)-arg(zz)
o s arg(E}= ~arg(z)= arg(1/z) E E arg(-z)= arg(z)+n
| arg(z")= n arg (z) ()| arg(z)+arg(z)= 0
(D i |z1 + 22|24+ | Z1-22| %= 2 [|z1]| 3+ 22]%] :‘Bi | 21-22| = | 2:1+22| & arg(z))-arg(zz) = :—;

I zi+za| = |21 | +| 22| & arg(zi)=arg(za) '@' |z|+z;|’=|z||2+|zz|’4=p:—;is purely imaginary.

| |
|zi-22|2<(|z1|=|22|)? +(arg(z:)-arg(z2))? : !:D : | zv+22 |22 (| 21| + | 22| )2+ (arg(z1)-arg(z2))?

|zi422|%2= |z1|? +|22|2 +2| 21| | 22| cos(6, —Hz).: | z=z2]?= |2 | 2 +|22|? 2|21 | | 22| cos(h ~ 62),
where 6,= arg(z;) and ;= arg(zz) | | where 6,= arg(z:) and 6= arg(zz)

|

|

or |zn+ 2|2 = |zi|?+ |22|2 + 2Re (7 ) : or |zi-22|? = |z1|2 + |z2|* - 2Re (2 23)
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COMPLEX NUMBER

Properties of Complex Conjugate Properties of Modulus

Ifz=a+ib = Z=a-ib
@)=z
z+Z = 2a = 2 Re(z)= purely real
z-Z = 2ib = 2i Im (z)= purely imaginary
zZ = a?+ b? = |z = {Re(z)? + {Im(2)}?
z+Z=0o0rz=-Z = z=0orzis purely imaginary |21+ 2% + |21 =222 = 2 [|z3 + |29]

|Zv+ 22 = |21)® +|221° + 2Re (21 22)

z=7Z = zis purely real

Square roots of a Complex Number

|z|+a

The square root of z = a + ib isiW a+ib = +

L ELTIER GERTEHTES

M m+z<|z+)zz1 () |2tz > 2] ~|22|

Parallelogram Identity

() 121+ 222 + |21 =22 = 2 [|20) + |22)%]

Points to Remember

|
(a) ZBAC = arg( Z') 1' (b) :::':: % (cos e + i sin r:):.wherea =/BAC

¥ R
e The equation of a circle whose centre is at wma
point having affix zo and radius

-

e If a, b are positive real numbers then, J=a x Jb == JEE:

Integral powers of iota

i=J4 SOI-———'I P= -iandi'f='| fnt3 = . fn o pintd =1

. - .y

- -
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