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Write the conjugate of the
following numbers.

2+3i

Let z2=2+3i

then z=2-3i

3-5i

Let z=3-5;
7=3+5i

—i

Let z2=0-1i

then z=0+i=i

—3+4

Let z=-3+4i
then E=—3—4i
—4—i

Let z=—4—j

then E:-—4+i

vi) <3
Let z=-3+i
then z=-3-;
Q3.  Write the real and imaginar
part of the following numbe
(i) 1+i
Let z=1+i
Re (z)=1, Im (z)=1
(i) -1+2i
Let z=-1+2i
Re (z)=-1, Im (z)=2

(iii) —3i+2

Let z2=2-3i

Re (z)=2, Im (z)=-3
(iv) —2-2i

Let z2=-2-2i
Re (z)=-2, Im (z)=-2

v) -3

Let z=0-3i

Re (z)=0, Im (z)=-3
(vi) 240

Let z=2+0i
Re (z)=2, Im (z)=0

Q4.  Find the value of x and y if
X+iy+1=4-3;

Sol:  x+iy+1=4-3i
x+iy=4-1-3i
X+iy=3-3i

Two complex numbers are equal if the

real and imaginary parts are equal
So x=3 and y=-3



Basic Operations on Complex Numbers

Addition:

Letz; =a + ib and z2 = ¢ + id be two complex numbers and g, b, ¢, d € R.

The sum of two complex numbers is given by

u+rn=(a+bi)+(c+di) =(a+c)+(b+d)i

1.e., the sum of two complex numbers is the sum of the corresponding real and the

imaginary parts.

(i)

(iii)

eg,3-8)+(5+2)=C3+5)+(-8+2)i=8~06i
Multiplication:
Letz; = a + ib and z; = ¢ + id be two complex numbers and g, b, ¢, d € R.
The products are found as
(1) Ifke R, kzi = k(a+ bi)=ka + kbi.
(Multiplication of a complex number with a scalar)
(1)  ZyZy =(a+ bi)(c + di)=(ac —bd) + (ad + be)i
(Multipiication of two complex numbers)
The multiplication of any two complex numbers (a + bi) and (¢ + di) is explained as

2iZz = (a + bi) (¢ + di) = alc + di) + bi(c + di)
= ac + adi + bei + bdi*
= ac + adi + bei + bd(-1) (since i = —1)
= (ac —bd) + (ad + be)i (combining like terms)

eg, (2-3)@+5)=8+10i—12i-15°=23-2i. (since ¥ =—1)
Subtraction:

Letz; =a+ iband 25 = ¢ + id be two complex numbers and a, b, ¢, d € R.

The differcnce between two complex numbers is given by
yzz=(a+biy~(c+diy=(a—c)+b—d) i

g, (2+3)-Q2+D=(-2-)+B-1Di=-4+2i

1e., the differencc of two complex numbers is the difference of the corresponding real

ind Imaginary parts.

i¥)

Division: :

Letz; = a + ib and 2, = ¢ + id be two complex numbers and @, b, ¢, d, € R.
The division of @ + bi by ¢ + di is given by

zy _a+bli a+bi_c-d

2 Cctdi c+di c—di

(Multiplying the numerator and denominator by c—dj, the complex conjugate of c+di).
_ ac+bei—adi—bdi*
2 ai)?




ac+bci-adi+bd . 2
=TT 55— »8incei"=—1
c“Hd

_ (actbd)+(he—ad)i_ac+bd (bc—ad
c2+4q?

P yyg? c+d?

Example |

],:

Separate the real and imaginary parts of (—~1+-\/—‘2)2

Let z = . , then
7z’ = -1+ \/3)2 =(-1+ z\ﬁ)z, changing to i-form
= 1 +iV2) 1 +i2) = (1) (<1 + V2 ) 4 i3 (o] + iN2)
= | ~iv2 —i2 + 2% =—1-2:2
Hence Re (z%) = —1 and Im (z%) = 22

E . ;
Express ) in the standard form a+ bi.
+ 4

We have —I-‘— = _._1_ X _I~_2[
42 1+2i  1-2;

(multiplying the numerator and dominator

by 1+2i
-2 1-2
= = (blm hfylng)
1- (20 1-47 .
1-2
s —si’ (since i* = —1)
1

2
= 5751 whichis of the form a + bi

 Example |
Express j—+% in the standard
=

form a + bi.

Solution

4+5; 1
2 @y, LA
4-5i 4-5i 4+5i

(multiplying and dividin g by the conjugate
of (4-5/)

__@+SD’ 1644014252

(4)* —(5)2 16—25;%

(simplifying)

16+40{—-25 : 2

= T (stnge i* =—1)
16+25
o SO G A0,
41 41 41
Example
Solve 3 —-4d(x +yi)= 1 + 0. i for

F I
real numbers x and y, where i = /-] .

We have 3-4i)(x+yi) = 140

or 3x+3iy —dix—4i%y = [+0.i
or 3x+3iy -—4i.\c—4(—l)y = 1+0.4
or 3x+4y+Q@By—4x)i = I+0.

Equating the real and imaginary parts,
we obtain

3x+4y=1 and 3y -~ 4x =0

Solving  these  two equations

simultaneously, we have x:,,_é and

Ly

4

=35






