| COMPLEX NUMBER
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numbers are defined as expressions of the form a + ib
| 5“ where a,beR & i= /1. It is denoted by z i.e. z=2a+ib.

:C ‘a’ is called real part of z (Rez) and 'b'is called imaginary part

. of z(Imz).

Every Complex Number Can Be Regarded As

o | ~

i Purely real Purely imaginary Amaginary

b ifb=0 ifa=0 Va7 ~ifb=0
Note :

() Theset R of real numbers is a proper. subset of the Complex
Numbers. Hence the Complex Number system is
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- (i) Zero is both purely real as w{ﬂs purely imaginary but

~ not imaginary. ‘_:=_§—

:'g.-_.-J"" 13 cal]ed the m@ary unit. Also 2=-1; P=-i;
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| 3. REPRESENTATION OF A COMPLEX NUMBER IN VARIOUS
(a) Cartesian Form (Geometrical Representation) :
Every complex number z=x +iy can 4 Imaginary
be represented by a point on the axis
cartesian plane known as
complex plane (Argand diagram)
by the ordered pair (x , y).
Length OP is called modulus of
the complex number denoted by
|z| &8 is called the argument or f—__
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~ positive x-axis
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'z-rmafimmml SV ;arg z=0; 7 =r (cosO—isn@)




mmm PROPERTIES OFMODUI..US
(a) 2/20 ®) 2> Re@ (o) 2>Im()
d lzl-l'i!-l-2|=}-il @z2z=l @ kzl=klkl
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==l W) = p

Iz, +z| -Izl’+|z 12 + 2Re(z2,Z,)
or |z +z I’- iz|¥’+ lz,12+21z,1 Iz, cos(B, - 8,)

m 1z, "'er + |z - Zz|z =2 [|z,|2 -3 }22[2]

k) ||Z.a|—|zzi|£lz,+zz{s|zll+523| [Triangle Inequality]
Hz |-lz,1 | <lz-2,1<lz | +]z| [Triangle Inequality]

() I a+J;’+4

& min Izlz%(-Jaz +4-a)

|
z+%|=0 (a>0), thenmax|z!| =

IMPORTANT PROPERTIES OF AMPLITUDE :
B 'ﬂ_mp[z_z!]-amp z, +ampz, +2kn: kel
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(a) The cube roots of unityare 1 , o = Ll—?—@ =e 2:!3:::.-_:.
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(b}1+m+m‘-0,m3-1.ing_eneral

0 r is not integral multiple of 3
3 ris multiple of 3

(©) a2 +b*+ct-ab-bc- ca-(a+bm+cm*)(a+bm’+cm)
al+ b"' = (a + b)ao + be')fae? +bo) -
a’ - b® = (a - b){a —ob) (a - o?b)
x’+x+ 1 =(x- o)x - o)

l1+0 +o =[







:i’+a!+a.z+b-==0

ml:re—a&radil-JlaI'*‘—b
b) Dlametarim-m lz zﬁ(‘z’ L) +z-2,02~%)=0
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'(-) Ecp.lathn lz-2,1 + lz=2,1? =k
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