Miscellaneous Examples
(3-2i)(2 +3i)
(A+2i)(2-i) -

(3-2i)(2+3i)
(1+2i)(2 - i)

krample 12 Find the conjugate of

Solution We have ,

_ 6+9i-4i+6 12+5ix4—-3i
C 2-i+4i42 T 4+3i 4-3;

_ 48-36i+20i+15_63-16 _ 63 16
- 16+9 NIMUNITY 5/

B-20)(2+3) . 63 16
A+20)(2-i) 25 25

Therefore, conjugate of



plex numbers:
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oument of the €
¢ vamnle 11 Find the modulus and argumen
Fxamj |
0 147 (1) [+i

=i’

, 21 . ]
140 14 14 _ 12 =0+

T T 9 & 1+1

(1) We have. 1—i 1=i 141

Now. let us put 0 = r cos 6. | =rsin@
] i.e.,r=1so that

Squaring and adding. 7*
cos9=0,sin8=1

Therefore, 0=

oA

T

1+i :
Hence, the modulus of 1—1 is 1 and the argument 18 7
~

(1) We have I+ (I+)(1-9) 1+1 2 2
Let .- 9 : |
S =rcos =5 =rsin 6

Proceeding as in part (i) above, we get r = L; cosf = i sin@ =
2 7 72

Therefore -
4
Hence, the modulus of L is L . T
1+i = [ »2Tgument is R
Exam 14 I . a+ib
ERMpEE ML X gy = a_l-b,provethatx2+y2=]_

Solution We have,

(a+ib)(a+ib) @ 2

Xtiy="———2 +2abi
(a-lb)(a+ib) = Wgabl - Q-‘_ 2ab
2



COMPLEX NUMBERS AND QUADRATIC EQUATIONS -

— 7 =\a2~b2-_ 2ab .
sothal, X = = oy -2
Therefore’
. . (02\1')2)2 4a’}h? 2, 32\2
R 2 = (x + I_V) (.\ — I\’) = — W 7 X aob (a +b ) ‘
e Y@y gy !
Find real @ such ¢y |
3+2isin®
1-2ising ' Purely real,

We have,

3+2isin®
1-2isin®

_ B+2ising) (14 2; sin6)
(1-2ising) (1+2ising)

8i sin®
1+4sin’0  144sin%0 | 1+ 4sin?0
We are given the complex number to be real. Therefo

8sind - 4 . 0
1+4sin2g ~ O 1€.sin@=

y 3+6isin0+2isin0—4sin26 3—4sin2@

re

Thus @=nn,ne Z.

i .
'« 16 Convert the complex number z = in the polar form.

T | |
COS —+i sin —
8 3

We have, z =

: j ~1+/3i o
2(i-—1)x1—x/§l=2(l+\/§ Vi) _ ﬁz L+ \/57“ i
1443 1-43i s | -
Nowpyy  ¥3~1 V341

——— =/rCo0s0,

9 2

= rsin9




112 MATHEMATICS

Squaring and adding, we obtain

.z_(ﬁ-1]2+(ﬁ+1]2 2((V3) #1) _2xs_,

2

J3-1 J3 +1

sinQ =

Hence, , = /2 which gives cosd = 22’ 92
Therefore, g =2+~ - R (Why?)
4 6 12

Hence, the polar form is

Sm S1t
V2] cos—+isin—
( 12 12]



2SI EFTE Y ¢

& . =
. A number of the form a + jb. where a and b are real numbers, 1s called 3
COMPlex number, a is called the real part and b is called the imaginary part
Ot the complex number.
& A :
~ Let <y a@tibandz, = ¢+ id Then
(f_) ST =@to)ti(b+d)
W) z 2 =(ac- bd) + i (ad + bc)
% For any non-zero complex number z = a + ib (a # 0, b # 0), there exists the

a =-b

: . 1 |
& +b? +la2+b2 , denoted by Y or z7!, called the

. Complex number

2
a . =b
multiplicative inverse of z such that (a + ib) (az + b2 1k P+ b? ]= 1+i0=1]

\‘ For any integer k, i% =1, %= f+2=_1 p*3=/_jj

ﬂ/-&: The conjugate of the complex number z =g + ‘ib, denoted by z , is given by

Z =a-—ib.

4 The polar form of the complex number z = x + iy is ¥ (cos® + i sinf), where

‘ X
r= x>+ y* (themodulus ofz) and cost = - sin@ = % . (8 is known as the

argument of z. The value of , such that — 1t <@ <=, is called the principal
argument of z.

@ A polynomial equation of n degree has » roots.

@ The solutions of the quadratic equation ax? + bx + ¢ = 0, where a, b, c € R,

- o B2
a# 0, b>—4ac <0, are given by x = bi\/ml |
2a
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