Chapter 5

Complex Number

e Introduction

e Square Root of Negative Numbers

e Definition of a Complex Number
> Real and Imaginary Part

> Representation of Complex
Numbers
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Numbers

> Argument of a Complex
Number

e Different Forms Of Complex
Numbers
> Cartesian form

> Polar form (r, 6)
> Euler form
e Algebra Of Complex Numbers
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e Conjugate of a complex number
> properties of a conjugate
> Solving complex equations
e Properties of modulus
> Geometrical representation
of addition and subtraction
e Properties of arguments

INTRODUCTION

To address equations such as x? + 1 = 0, it became necessary
to broaden the scope beyond the realm of real numbers,
leading to the development of the complex number system.
The exploration of complex numbers holds significant
implications across various domains in science and
engineering. This discussion will delve into fundamental
concepts associated with complex numbers.

SQUARE ROOT OF NEGATIVE NUMBERS
V—1is defined as i (Pronounced as iota)
ie,i=V-1sit=-1>f=-isit=1
Infect, if a is a positive real number then
V=a =+aV/-1 = vai
1. Forany integer m,

i4m 1’ i4—m+1

i Am+2 i2 — _1i4—m+3 — i3 —

=1i,i —i
2. The total of consecutive fourth powers
"4+ 424 M3 = 0neZ
3. 1=—iand—,1=i
1 1

Ex. Determine the numerical result of i3°.

Sol. i39 — i4><9+3 — i3 —

—i
Ex. Calculate the numerical value of
y=1i+i%+id 4 o +i100 4 {101
Sol. We observe that
y=@G{+i2+3+i)+@E+i®+i7 +i®) +
(7 + 198 4199 4 j100) 4 101
=040+ +i0 = iP5 =,

Ex. Ifx=(1+ i), then determine the value of (x - 1)* + 4.
Sol. x=14+i=>x—-1=i

Now, (x—1)*=1

s(x—D*+4=5
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or positive real numbers a, an B aXx = +vab this conclusion remains valid when either
- iti 1 numb d b, vax+b=+ab thi lusi i lid when eith
a>0,b<0,ora<0,b>0.Ifitistrue, theni? =i.i =+v-1-+v/-1=,/(-1)(-1) = Vi=1

Which is a contradiction.
Thusifa < 0,b < 0, thenva x Vb # v/ab. Also, if any of a or b is 0, then va x vb = vab = 0.



