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1. Comples Number

A number of the form z = x + iy where

x,y € R and i = v—1. is called a complex
number

Also x,y are called respectively the real
part of z and imaginary part of z and
they are expressed

Re (z) and Im (2)
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Example -
= Re (z) > —-5,Im(z) # 1
= Re(z)=8Im((z) #0
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= Re (2z) = 0,
=>Re(z) #0,Im(z) = 3




2. Integral Powers of i

Sincei =+—-1




In General for any Integar k,
i* =1,

i4k+1 - i,

i4k+2 - _1’

i4k+3 = —j




Example-
(i) i123
(ii) i978
(iii) 1717

(iv) (—D)®**3,neN




Q. i" +i"*! + "% + i"*3;vn € N is equal
to.

(i) i

(i) 0
(iii) (i)*
(iv) (i)?




Note-

The sum of four consecutive integral
powers of i is always Zero.




3. Complex Number as an Ordered Pair
of two Real Numbers

Every complex number z = x + iy may be

considered as an ordered pair (x,y) of its
two parts. The first number of the

ordered pair is its real part, and the
second number of the ordered pair is its
imaginary part. Thus

Z=x+1iy=(xY)
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Basic Algebraic Operations on Complex
Numbers

If z=x+4+iy, z1=x1+iy1, 2,=x,+iy, are any
complex numbers, then

(i) zy = z; © x1 = x; and y; = y; (equality)
(ii) z; + z; = (x1 + x3) + i(y1 + ¥,) (addition)
(i) zy — 2z, = (x; — x3) + i(y; — ¥,) (subtraction)

(iv) Z1Z; = (X1X2 — y1Y2) + i(x1y2 + xX2¥1)
(multiplication)

(v) —z = (—x) + i(—y) (negative)
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.e V4 X1X + . X o . = »
(vii) z# 0,2 = (+—y§_y2) + i (%;-E) (division)
Zy xz'l"yz xz'l'yz

Geometrical Representation of a
Complex Number

Geometrically every complex number
z=x+1iy = (x,y) can be represented in
xy-plane by a point whose cartesian
coordinates are (x,y)

So, such a plane is named as complex
plane or Argand plane or z-plane.




Example-

Represent the following

complex numbers in Argand diagram

i,v-3,-5+i,1—-v-9




Complex Conjugate
z=x+iy=>f=x—iy
Z = (x,y) — 3 A — (x’ _y)

Example. (i) If z =5+ i, then Z =
(i) If z=9, then Z =




Propertics of Conjugate: If z,z,,2z, are
any complex numbers, then

()Z=z©z€R (iX)zZ7—2,=7; — 7,
(ii) Z = —z © z = 0 or purely imaginary (x) 2,2, = Z1Z;

(iii) (2) = z (xi) (z") = (Z)",n€N
(iv) z + Z = 2Re (2) (xii) :—;) =f%,,,z2 £0
(v) z - z = 2ilm (2) (iii) ((2)7*) = (z77)
(vi) zZ = x% + y?
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Modulus of a Complex Number:

z=;\:+iy=:>_|_:£_|_.=\/3r2+y2
|z 1= y/{Re ((2)}* + {lom (2)}

Unimodular: A complex number z is said
to be unimodular if |z| = 1
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| » Argument or amplitude of a
(ase-1+ IF 2 Lits fiest 1«% complex No

o}j(z):af'\&ﬂ%l z=x+iy
VAKOLY argv(z) or avmp (2)
CQ‘SQ.H-) IFZ- Lies e SQCQHd ﬁuﬂmht : = Tan-1 |¥|
Y £ -7C+L; (=) J (:*;(6)
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@ The principal argument of the
in D C]“‘d""t complex number i — 1.
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@. The amplitude of the complex no.
—V/3i—-17



Q.!. The argument of the complex
Number —6i + 6 is?

@n 7= G-6GL |t s in U quadred
(b) —7m ‘L:G,‘JP‘C




Q. Find the amplitude of i (E +

3-0), 3t
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m( Re(n)
Q. Argument of £2ial 24/3 is?
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Q. Argument of P ‘ is ?

(a) =

(c) 2n

(d) 3n




* Properties of argument —

(1) arg (z,2z,) = arg z; + arg z,
(2) arg
(3) arg z" = narg z
(4) arg (2) = zarg z

(5)arg(z, - z,) = arg z, + arg 7,

= arg z, — arg z,
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Q. If z is a complex no. of unit Modulus
and argment is 6 then arg (1+Z) Is equal

+Z
to?

(a) -6
(b) -6
(c) 6
(d)7—6




Polar form of Complex No
z=x+1iy,x=1rcos 6 +y=rsin 0

Z =1 Ccos@ + irsin eir = x° + y* l/

z =r(cos @ + isin 6)

Sl

h=[acr
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Q. The polar form of —1 — /-3

L= "I-J?L %:W
\/ x___" 3=-'J_3
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