


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)




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




2. Integral Powers of i
Since i =+-1




In General for any Integar k,
(** =1,
i4k+1 =i
i4k+2 = —1

’

i4k+3 = —i




Example-
(i) i123
(ii) i978
(iii) 7147

(iv) (-D)®"*3,neN




Q. i" +i"*! + "2 + i"*3;vn € N is equal
to.

OR!

(ii) O
(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+iy=(x,y)




Basic Algebraic Operations on Complex
Numbers

f z=x+iy, zi=x1+1iy1, 2,=x,+iy, are any
complex numbers, then

(i) zy = z; © x1 = x; and y; = y, (equality)
(D) Z1+ 2z, = (.'.\‘.'1 - xz) . 8 i(y1 + yz) (addition)
(iii) z; — z, = (x; — x3) + i(y1 — y,) (subtraction)

(iv) 2123 = (X1X2 — Y1¥2) + i(x1Y2 + X21)
(multiplication)

(v) —z = (—x) + i(—y) (negative)




(vii) z = 0,2 : (113+;3y z) (xzi§+ 4 2) (division)
z 2
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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 Arc Janc olane or z-plane.

A A y 2 | N » ‘ﬁ .f‘.




Example- Represent the following
complex numbers in Argand diagram

iv-3,-5+i,1—V-9




Complex Conjugate
z=x+iy=>2=x—iy
z = (xry) =Z= (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 (X)zy =72, =72, - 7;
(ii) Z = —z © z = 0 or purely imaginary (x) 2,2, = Z:Z;

(iii) (2) = z (xi) (z") = (Z)", nEN
(iv) z + Z = 2Re (2) (xii)§=:—;,zz £ 0

(v) z— Z = 2ilm (2) (xiii) ((2)7!) = (z71)

(vi) zZ = x* + y?

i £=i
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Modulus of a Complex Number:

z=x+iy=|z| = Jx% + y?
|z 1= /{Re ((2)}* + {lom (2)}*

Unimodular: A complex number z is said
to be unimodular if |z| = 1










Q. If (1 4 %) = A + i B then the value of
B?

(a) 1
(b) -1
(c) O

(d) None of these




» Argument or amplitude of a
complex No

zZ=x+1y

arg (z) or amp (z)
@ = Tan~! |Z|
X




Q. The principal argument of the
complex number i — 1.

() m

(b) 27
(c) =

2T
(d) =




Q. The amplitude of the complex no.

—V3i—-1?
(a) =

(b) -
(c) =

(d) ="




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

() m
(b) — 7

() -

(d) —




Q. Find the amplitude of i ( ﬁ) ?
(@) = >

(b) —

(c) 2n

(d)

2=t




Q. Argument of —2i — 2v/3 is?
(a) —2m




Q. Argument of —i —iis?




* Properties of argument —

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

(5) arg (z, - z;) = arg z; +arg 2,

:argzl_argZZ
2 —

A
2—1 = arg z, — arg z,.
2




Q. If z is a complex no. of unit Modulus
1+z

and argment is 6 then arg (1—+;) is equal
to?

(a) -6
(b) -6
(c) 6
(d)7—6




Polar form of Complex No
zZz=Xx+1iy,x=1rcos 6 @y =rsin 6
z=rcosf +irsin 8 r? = x? + y?

z =r(cos 6 + isin 0)

A 2*((1 , %= Rloss ) lj: h.Sn6
£: R0se4 |, NSind




Q. The polar formof —1 — /-3 is?
- -’ J—-L h: fzz 3
CHOE C%i] { A==, Y=z =[5 = i
Qin(-8)= - Sing: g T lg_

-chl
Guoadhant -1










Modulus of a Complex Number :

z=x+iy = |z| = /x2 + y2

lz| =V {Rsz‘)}z +{lm (2)}*
Example. |3 — 4i| =

gy 2oy RS




J unimodular: A complex number z is said to be
unumodular if |z| = 1

z=1/2+iV3)/2 7|2|: !z-_" *%- ql

Note: z#0.z/Z and z|z| are alwoys unimodular
complex numbers




9. Properties of Modulus:

2]=5

- | . 8L alz|=]0
=3-YL i) |z] = 0 6"‘ |

,. i) |21 > |Re )| £ JBL 2| = i
f “iv) |z| = |Im (2)| Re2):e Im(2)<8
2|=5 T =1z =lA=1al  |fet)s ¢ |Im@)=8

HL)"Z‘-'=o".3"L[L Mvi) |z|? = zz |
IZ\:S i) 12,2, = 124112, ] Z. =5+ |2‘L |2| = B- \6‘7{
~ |z, n €N 2: - 12|

(viii) [z"] =

. - L . s . o — N - L i .- L . T mEEN | T 0 . =

00 |zl = i
225~ \w-\): \(scf







Triangle Inequalities: For any
Z,=3t4, 125  complex numbers z,, z,
27-=G+8" b (1) |z, + z3| < |24 + |2;]

(i) |z, — z;| < |z + |2;]

(iii) [z, + z,| = [|z4] — |22]]

(iv) [z; — z;| = ||z1] — |2,]]
S-\e | S = 1o\
. (-5, -8\




1. In a complex plane |z, — z,| is equal to the distance
between two points representing z; and z,. It is so

"Z ¥ 4N \ because
12y — 25| = \/(x1 S+ (v — 2)-
2. The above inequalities will be equalities only when

{)< 0, A, B are collinear. \_—
3+HL>'~{+2 L Imi In the set C of complex numbers, the order
. : relations ' <'and ' > ' are not defined. Hence for any
GWL<2H L Z,2, € C,z; <z, or z; > z, are meaningless unless
” W

z,,Z, are real numbers




Some Important Results for
Modulus and Argument:

If z,,z, are two complex numbers with arguments
6,, 0, respectively, then

(i) |z, + Zzlz = |Z1|2 > o |4'fo'2|2 + 2|z,]||z;|cos (6, — 6,)

(ii) |zn+z°=|z11*+|2]° =2z 12, is purely
s maginary

(iii) |z, + 2,1 + |z, — z51% = 2{|z,|* + |2,|°}

(iv) |z, + z,| = |z, — z,| & arg (z,) —arg (z,) = m/2




(V) [z1 + z;| = |z1]| + |z,| & arg (z;) = arg (z,)
& arg (z,) —arg(z,) =2nm,n€ Z

(Vi) [z, = |z3]| £ |21 + 25| < |z4| + |2, |

Hence Max|z, + Zz_l = |z1| + |z,|
MIn|z, + z;| = ||z3]| — |z;]|
















