Exercise 13.1

1. Question

Evaluate the following:

(I) i457
(i) i528
(iii) 1'58
1
(iv) 7+ —
l'ﬁ?
g
. 1
Wi+ —
1

(vi) (i77 + 170 + 87 4 {414 )3
(vii) (vii) i30 + {40 + {60
(viii) i*0 + 68 + 89 + 118
Answer

i 457 = (456 + 1)

4(114) o |

(1)M4 xi=isincef=1
ii 528 — {4(132)

(1)132 =1 sincei¢ =1

Lo 11
iii. B8 = perz
1

— — ; 4 _
T isewiz (i*) 142 since I* =

1 1 . .
=-=—=-1lsincei?=-1

i -1
i, 337 .26 +1 r .1
V. 1 + 187 1 j64+3 1+]-
[since i4 = 1]

1 i
.37 R
T+ =ity
1
a7 iy i_ e
i* + 15?—1+1—21
9

v. [41 1 40+ 1 1

(1 + ]-257) (1 + jzset+1
- (i + Tl) =(i-i)=0

1

13. Complex Numbers



Vi, (77 4170 + 87 4 414 )3 = (j(76 + 1) 4 {(68 +2) 4 {(84 +3) 4 {(412+2) 3
G77 +770 + 87 + 4143 = ((+ R+ B+ 2)3

[since i3 =-i, 2 =-1]

=i+ D+ )+ EDP=(-273

(i77 + 170 + 87 + {414 )3 = 8

vii. 30 4 40 4 {60 — (28 +2) + {40 | {60

= (i)7 12 + (i*)10 + (i%)15

=PP+10+15=-1+1+1=1

viii. i49 + i68 + i89 + i118 — i(48 + 1) + i68 + i(88 + 1) + i(116 + 2)

(iM212xi + (M7 + (H11xi + (i4)29%2
=i+14+i-1=2i

2. Question

Show that 1 + 19 + {20 + {30 s a real number ?
Answer

1 +il0 420 4+ {30 = 1 + {8+2)+{20 4 {28 +2)
=1+ (42 x 2+ (i + (i x 2
=1-14+1-1=0

[sincei*=1,1=-1]

Hence, 1 + i10 4+ {20 + 30 js & real number.

3 A. Question

Find the value of following expression:

49 4 i68 4 89 4 {110

Answer

i49 4 68 4+ {89 4 j110 — (48 + 1) 4 {68 4 (88 + 1) 4 {(108 + 2)
= (iM12 x i+ (MY + (N x i+ (%27 x 2
=i+14+i-1=2i

[sincei* =1, =-1]

i49 4 68 4+ {89 4 {110 = o

3 B. Question

Find the value of following expression:

i30 4 {80 4 {120

Answer

i30 4 {80 4 {120 — (28 +2) 4 {80 4 {120

= (M7 x 2 + ()20 + (j4)30

=-1+1+1=1



[since i* =1, =-1]

{30 4 {80 4 {120 _ 1

3 C. Question

Find the value of following expression:
i+P2+3+if

Answer

i+ +B+if=i+P+2xi+i?
=i-1+(-1)xi+1
sincei*=1,%¢=-1

=i-1-i+1=0

3 D. Question

Find the value of following expression:
i+ 10 4 13

Answer

i54+il0 4+ {15 = j(4+1) 4 {8+2) 4 12+3)
= (iIxi + (i4)2xi2 + (i%)3xi3

= (iMIxi + (i%)2xi2 + (i%)3xi?xi

= 1Xi+ 1x(-1) + 1x(-1)xi
=i-1-i=-1

3 E. Question

Find the value of following expression:

502  .590  .388  .386 | .384
1 +1 +1

l-}S_- _l-}SD _1-3?8 13576, 254

Answer

]'592+ 1'590 + ]'599+ ]'EQb + 1'594 iJ.D(]'EQZ + i590+ 1'5'.79 + ]'576+ i574] ilo

]'592 + 1'590 + ]'5'?9 + ]'576 + 1'574 - 1'592 + ]'590 + 1'579 + 1'5'?6 + 1'574
i2 =(M2i2Sincei*=1,i¥=-1 = (17 (-1)
=-1

3 F. Question

Find the value of following expression:
1+P+i%+0+8+... +10

Answer

1++i*+0+8+. +P0=1+C-1+1+(-1D+1+..+1
=1

3 G. Question

Find the value of following expression:

(1+0)°+(1-1i)3



Answer

L+ +@-D3={Q1+D2¥P+@-2@-i
={1+P+2P+ (1 +P 2i)(1-1)
={1-1+2P+(1-1-2i)(1-i)
= (2i)3 + (- 2i)(1 - )

= 8i3 + (- 2i) + 2P

[since i =-i, 2 =-1]
=-8i-2i-2

=-10i-2

= - 2(1 + 5i)

Exercise 13.2

1 A. Question

Express the following complex numbers in the standard forma + i b:
(1 +10)(1+ 2i)

Answer

Given:

= a+ib = (14+i)(1+2i)

= a+ib = 1(1+2i)+i(1+2i)

= a+ib = 142i+i+2i?

We know that i2=-1

= a+ib = 14+3i+2(-1)

= a+ib = 1+3i-2

= a+ib=-143i

. The values of a, b are -1, 3.

1 B. Question

Express the following complex numbers in the standard forma + i b :

3+2
—2+1
Answer
Given:
»a+ip="2
—2+i

Multiplying and dividing with -2-i

i
s aqtib— 3(—2-i}+2i(—2-i)

(-2)2-(D*

We know that i2=-1



—6—3i—4i-2i*

Sat+ib=——
sa+ib= —‘ﬁi"(‘_i(]‘”
sq+ih="2"

b=

4 7
.. The values of a, b are ——, — -

1 C. Question

Express the following complex numbers in the standard forma + i b :

Answer

Given:

1

=>ﬂ,+£b=m

1

=a+ib= 22412 +2(2)()

We know that i2=-1

1
4-1+4i

=a+ib=

=a+ib=

3+4i

Multiplying and diving with 3-4i

. 1 3—-4i
sa+ib=—x-—
3+41 3—4i
. 3—41
= =
a+ib FER
. 3—4i
=2a+ib= —
9—161
. 3—41
=a+ib= :
9-16(-1)
. 3—-4i
sa+ib=""

=

. 3 -4
.. The values of a, b is —,—.
25 2

b=

1 D. Question

Express the following complex numbers in the standard forma + i b:

Answer

Given:

. 11
=a+ib=—
1+i

Multiplying and dividing by 1-i



. 1-i 1-i
=’t1+£b=1—+;><1—_;

12 +i2-2(1)(0)

=>a+ib= EaT:

We know that i2=-

1+(—1)-2i

=a+ib= D

=a+ib=""

=a+ib=—I
=a+ib=0-—1i
.. The values of a, b is 0, -1.

1 E. Question

Express the following complex numbers in the standard forma + i b :

o3
(2+1)
2+3i
Answer
Given:
-1
=a+ib =22
3,.:3 gl %1
= a4 ib— 294 +3(22]+§:]+3(i] (2]
.3 - . .
= q4ib— g8+(i%.0)+3(4)(i)+6i

2+31

We know that i2=-1

B4+{-1)i+12i+6(-1)
243i

=>a+ib=

2+11i
2+3i

=a+ib=

Multiplying and dividing with 2-3i

. 2411 2-3i
= =
a+ib 243 2-3i
. 2(2-3{)+11i(2-31)
>a+ib= W
. 4-6i+22i-33i%
2a+ib=—"75——

4_02
We know that i2=-

4416i—33(-1)

sa+ib=

4-9(—1)
a4+ lb _ 37+161

13

37 16
.. The values of a, b are —,—.
13 13

1 F. Question

Express the following complex numbers in the standard forma + i b:



(1+i)(1++3i)

1-1
Answer
Given:
Sqtiph= (l+a’](l-f--.."§a’]
1-i
Sqtiph= 1{1+\,"§a'}+a.'(1+\,"§i]
1
Sqtiph= 1+/3i+i+y3i2

1-i
We know that i¢=-1

S a+ib= 1+{q’§+ijf‘:-\,"§(—l]

= a+ Lb _ (1—\,"?)1%—_(!—1+l,."§}!

Multiplying and dividing with 1+i

_ (1=3)+(1+y3)s o L

= q+ih =220 it
s>a+ib= {1—v'§}(1+a‘1]2+_{;+-,-’E};'(l.,.!-]
=a+ib= LM'“ﬁ}iiii‘f}”{“”‘E}"Z
= -+ i = (BB E D
= a+ ip = 22

2a+ib=—V3+i
. The values of a, b are —/3,1.

1 G. Question

Express the following complex numbers in the standard forma + i b :

2+31

4+ 5

Answer

Given:

=sa+ih=22
4451

Multiplying and dividing with 4-5i

. 2+3i  4-5i
>a+ib="2 >
4+51 4-51
- i — 2(4-50)+3i{4—-5i)
a—+ i = —42_(5!,]2
. 8-10i+12i-151%
Sa+ih=—"-7---"""1

16—25i

We know that i¢=-1



g+2i-15(—1)

=>a+ib= —
16-25(—1)
= a+ib =2

23 2
.. The values of a, b are —,—.
41741

1 H. Question

Express the following complex numbers in the standard forma + i b :

3
(1-1)
1-i°
Answer
Given:
Y-
=a+ib =22
1—i
=q4ih= 12-2(1)*(@)+3 (1)) * -2

1-iZ%.i
We know that i2=-

1-3i+3(—1)—i%i

>a+ib= —ay
= a+ ip = 22
sa+ib= ‘f:"

Multiplying and diving with 1-i

sa+ib=""x=
S aq4ib— —2(1-i)—4i{1-i)

122

We know that i2=-1

s atib— —24+2i—4i+4i?
1-(-1)
s a4 b= —2—2::4(—1]
=a+ib="""
2
= a+ib=-3-i

. The values of a, b are -3, -1.

1 1. Question

Express the following complex numbers in the standard forma + i b:
(1 + 2i)3

Answer

Given:

= a+ib=(1+2i)3

1

=>ﬂ,+£b=m



1

>a+ib= 124+3(1)2(2i)+2(0)(20)% +(21)®

1

=2a+ib=———+
1+6i+4i%+8%

We know that i2=-

. 1
=a+ib= 1+6i+4(—1)+8(12)(0)
. 1

>a+ib= P E—

—3+6i+8(-1)i
sa+ib=——

—3-2i
sa+ib=-——

3+2i

Multiplying and dividing with 3-2i

Sa+ib=—x-—0

3+2i 3-2i
satib=3"0
=a+ib ="
sa+tib="0
= a+ib ="

.. the values of a, b are _—g,i.
1313
1 ). Question
Express the following complex numbers in the standard forma + i b :

3-4i
(4-2i)(1+1)

Answer
Given:

. 3—4i
~a+ib= (4—21)(1+i)

. 3—4i
~a+ib= 2{1+1)—2i(1+)
sa+ib=—n

44+4i—2i—21

We know that i¢=-1

. A-—41
sa+ib=——7—
4+2i-2(-1)
. 3—4i
=a+ib=—
6+21

Multiplying and dividing with 6-2i

. 3—-41 6—-21
=a+ib= — X —
6+21 621

3(6-20)—4i(6—2i)

=2a+ib= e



18—6i—24i+8i%

atib= 36—442
., 18-30i+8(-1)
=>a+ib= T
. 10301
2a+ib=—r !
. 1-3i
= a+ib=""

1 -3
.. The values of a, b are T

1 K. Question

Express the following complex numbers in the standard forma + i b:

[ 12 J[3—4iJ
1-41 1+1)0 5+1

Answer

Given:

=>a+ib=

(a2 ()
=sa+ib (1+! —2(1-4i )(3 4!-)
(e

(1—4i)1+i) S5+i
1+i—-2+8i 3—4i
1(1+i) 4-!(1+a]) ( S5+i )

=a+ib= (i) (3_4!-)

1+i—4i—4i? S5+i

2>a+ib=

We know that i2=-1

~a+ b = (575) (55)

(—1+9i)(3—4i)

~a+ib= (5-3i)(5+i)
ot b= —1(3—4{)+9i(2—1)
ario= 5(5+i)—3i(5+1)
. —3+4i4+27i-9i%
= = ——h ™ —
a+ib 25+51-15i-3i2
. —3+311-9(-1)
=a+ib= 25-10i-3(—1)
=atib= 265:—311;:'

Multiplying and dividing with 28+10i

6+311 28+10i

=>a+ib=—— ,
28-10i ~ 28+10i
. 6(28+10i)+31i(28+100
=2a+ib= ( )
282(100)2
. 168+60i+868i+310i°
=a+ib= .
784-100i2
. 168+928i+310{—1
= a+ ih = 18813290+3100-1)
784-100{—1)
. 4784+928i
=a+ib=

884



. 478 928
.. The values of a, b is —,—.
884 984

1 L. Question

Express the following complex numbers in the standard forma + i b :
5++/2i

1-42i

Answer

Given:

. 5+\,"§i'
=a+ib= iy

_\’l i
Multiplying and dividing with 1+,/7i

5+ \,"Ei' 1+ \,"Ei'

2a+ib=—x =
11— 20 14+ 20
. 301+ \,"f!' +\."§!' 1+ \.'E!'
=sa+ib= ( ) — Gz
12—(Zi)
. 5+54/2i+4/2i+21%
=a+ib=""-—""

1-2i2
We know that i2=-1

S+64/2i+2(—1)

=a+ib= —2(1)

3+6+21
3

=a+ib=

=a+ib=1+2V2i
- The values of a, b are 1, 2,/3.

2 A. Question
Find the real values of x and y, if
(x+iy)(2-3i)=4+i
Answer
Given:
= (X+iy)(2-3i)=4+i
= X(2-3i)+iy(2-3i)=4+i
= 2x-3xi+2yi-3yi?=4+i
We know that i2=-
= 2X+(-3x+2y)i-3y(-1)=4+i
= (2x+3y)+(-3x+2y)=4+i
Equating Real and Imaginary parts on both sides, we get
= 2x+3y=4 and -3x+2y=1
On solving we get,
> 14

13"~ 13



5 14
. The real values of x and y arel—';,ﬁ.

2 B. Question

Find the real values of x and vy, if
(3x-2iy)(2+1)2=10(1+1)
Answer

Given:

= (3x-2iy)(2+i)2=10(1+i)

= (3x-2yi)(22+i2+2(2)(i))=10+10i
We know that i2=-

= (3x-2yi)(4+(-1)+4i)=10+10i

= (3x-2yi)(3+4i)=10+10i

Dividing with 3+4i on both sides

10+10i
3+4i

=3x— 2yl =

Multiplying and dividing with 3-4i

10+10i 3—4i

= 3y — | =
3x =2y 3+4i 3—4i
. 10(3—41)+10i(3—41)
= 3y — =
3x — 2w 3 a0)?
. 30—-40i+30i—40i°
= " — = —-—m e
3x -2y 9-16i2
o . 30-10i-40(-1)
=3x — 2yl = o1l
. 70-10i
=3x—2yi = - :
- 25

Equating Real and Imaginary parts on<both sides we get

70 10
=23y=—qand —2y=——
25 = 25

70
=2x=—aqandy=
75 =

=

.. The values of x and y areg and -
2 C. Question
Find the real values of x and vy, if

(1+i)x—-2i (2-3i)y+i .
4 =1

3+1 3—-1
Answer
Given:

- (1+a’]xl—2!' n (2—8!’]_.1:+a' _
3+ 3—i

- ({(1+a’]x—2a')(a—a'])+({(2—3;’]y+a’)(3 +a']) _
(3+i)(3-1)



{(1+:’](3—i']x}—(2i'](3—!’]+{(2—3:’](3+!’]y}+(:’](3 +)

= 3252 -
i

We know that i2=-

{3—!’+3!'—1'2}x—é!’+2i’2+(6+2!'—9!'—3!'Z}y+32'+!'2 _
= 9-(-1) B
[

(z+2i-(-1))x—6i+2(-1)+(6-7i-3(-1))y+3i+(-1) _
= 10 -
i

= (442i)x-3i-3+(9-7i)y=10i

= (4x+9y-3)+i(2x-7y-3)=10i

Equating Real and Imaginary parts on both sides we get
= 4x+9y-3=0 and 2x-7y-3=10

= 4x+9y=3 and 2x-7y=13

On solving these equations we get

= x=3 and y=-1

.. Thee real values of x and y are 3 and -1
2 D. Question

Find the real values of x and vy, if

L+ (x+iy)=2-5/

Answer

Given:

= (1+4i)(x+iy)=2-5i

Dividing with 1+i on both sides we get

2-51

Sx+iy=

1+

Multiplying and dividing with 1-i

. 2-51 1-i
. 2{1—-i)-5i(1—i
:x+1y=%

We know that i2=-

2-2i-5i+5i%

=>x+iy= T

2-7i+5(—1)

=>x+iy= >

—-3-=-7i
2

=2x+iy=

Equating Real and Imaginary parts on both sides we get
-2 _7

=X = and y = >

-3 =7
. The real values of x and y are?,?.



3 A. Question

Find the conjugates of the following complex numbers:
4-5i

Answer

Given complex number is 4-5i

We know that conjugate of a complex number a+ib is a-ib
. The conjugate of 4-5i is 4+5i.

3 B. Question

Find the conjugates of the following complex numbers:

3+ 5

Answer

Given

complex number is

+51

Let us convert this to standard form a+ib,

Multiplying and dividing with 3-5i

. 3-51
=>a+ib=
+5i 3—-51
. 3-5i
=a+ib= PO
. 3-—51
2a+ib=g 2?_2
— £ 21

We know that i2=-1

. 3-51
=a+ib= 9_2_(11]
=a+ib=">

We know that complex conjugate of a complex number a+ib is a-ib.

3+50
34

=a—ib=

. 1 . 3+5i
. The conjugate of — is 272,
3451 34

3 C. Question

Find the conjugates of the following complex numbers:
1

1+1

Answer

. . 1
Given complex number is =
i

Let us convert this to the standard form a+ib

Multiplying and dividing with 1-i



. 1 1-i
=>a+:,b=m><1—_:_

1-i
12_2'2

=a+ib=

We know that i2=-

. 1-i
=a+zb=7i

We know that complex conjugate of a complex number a+ib is a-ib.

. 1+
=’ﬂ,—£b=7

.. The conjugate ofi_ is 1!
1+i 2

3 D. Question

Find the conjugates of the following complex numbers:

. ¥
(3-1)°
2+1
Answer

. . —ii2
Given complex number 'SQ

24

Let us convert this to the standard form a+ib

_inz
= a+ib =2

2.2 R
=aq+ih= 3°+i°—2(3)(1)

2+

We know that i2=-1

= a+ip = T
. 8—6i
=a+ib= 2+:

Multiplying and dividing with 2-i

s a+ib=""x=
=>a+ib= 78(2_;]2__(:.2:2_1.3

We know that i¢=-1

16—-8i—12i+6i°

=a+ib= Paray
sadib— 16—20!’_+6(—1]
=a+ib=""

= a+ib=2-4i

We know that the complex conjugate of a complex number a+ib is a-ib

> a-ib=2+4i



*. the conjugate of 8=2% is 2.+4],

241
3 E. Question

Find the conjugates of the following complex numbers:

(1+1)(2+1)

3+i

Answer

Given complex number is%
+1

Let us convert this to the standard form a+ib

= a+ib = LD
=a+ib= 1(2+!;:(2+!']
=q4ih= 2+a’;—j:’+a’2

We know that i2=-

. 2+3i+(—1)
=>a+ib= e
. 1+31
>a+ib= v
i

Multiplying and dividing with 3-i

Sa+ib=""x—
3+ 31
s a+ibh= 1(3—;]:_?.{:‘2(3—:']
sa+ib= 73‘:?:?"2
. 2+8i-3(-1
=a+ib= +1170(]
=a+ib =22

We know that complex conjugate of a complex number a+ib is a-ib

. 6—8i
~a—ib==F

QD) 681

. The conjugate o -
3+ 10

3 F. Question
Find the conjugates of the following complex numbers:
(3—2i)(2+3i)

(1+20)(2-1)

Answer

(2-2i)(2+31)

Given complex number is Le20C0)

Let us convert this into the standard form a+ib



3(2430-2i(2+30)

~a+ib= 1(2—i)+2i(2—i)
. 6+9i—4i—6i"
= -
a+ib 2—i+4i-2i2

We know that i2=-1

o 6+5i-6(=1)
=atib= 2+3i-2(-1)
=a+ib="2"

Multiplying and dividing with 4-3i

1Z2+51 4-31

“a+ib= - W —
4+31 4-3i
:a+ib=%
:a-!—l':b:%?;!;m
=a+£b=%—:‘1(]—13
=a+ib= 532‘:5!'

We know that the complex conjugate of a complex number a+ib is a-ib

63 +461
25

=>a—ib=

(3-2i)2+3i) . 63+46i
(1+20)(2-1) 25

. The conjugate of complex number
4 A. Question

Find the multiplicative inverse of the following complex numbers :
1-i

Answer

Given complex number is Z=1-i

We know that the multiplicative inverse of a complex number Z is Z~1 (or) %
= 2_1 = i
1-i

Multiplying and dividing with 1+i

Szta
—1

1+

-1 1+i
= Z = 12_(1.]2

We know that i¢=-1

-1 _ 1+i
=L = 1—(—1)

=°Z_1=E

.. The Multiplicative inverse of 1-i is %

4 B. Question



Find the multiplicative inverse of the following complex numbers :

(1+iv3)?

Answer

Given complex number is Z=(1+/3i)?

= Z=12+(,/3i)2+2(1)(y3i)

= Z=1+3i2+2/3i

We know that i2=-1

= Z=1+3(-1)+2,/3i

= Z=-2+2,/3i

We know that the multiplicative inverse of a complex number Z is Z-1 (or) %

1
—2424/3i

ﬁz_‘l:

Multiplying and dividing with -2-2,/3i

71 _ 1 _ —2—2\.-31
—2+424/3i T —2-24/3i
_ —2-24/3i
»Z1= p-
(—2)2-(2431)
o z-1_ —2-2y/3i
4-122
Szl —2—24/3i
4-12(-1)
o z-1_ —2-2y/3i

16

. The Multiplicative inverse of (1+,\,!§i)2 ig) 2231
16

4 C. Question

Find the multiplicative inverse of the following complex numbers :
4-3i

Answer

Given complex number is Z=4-3i

We know that the multiplicative inverse of a complex number Z is Z~1 (or) %

= 2_1 = —_—
4-31

Multiplying and dividing with 4+3i

Log-lo L 4wl
4-31 4+31
443i
= 2_1 = !
aZ_(30)2
= Z_l _ 4+31
16—9i2

We know that i2=-1



4+31

-1 _
=L = 16—9(—1)
-1 _ A3
2z = 25
. The Multiplicative inverse of 4-3i is ?

4 D. Question

Find the multiplicative inverse of the following complex numbers :
V5 + 3i

Answer

Given complex number is Z=4/5+3i

We know that the multiplicative inverse of a complex number Z is Z~1 (or) %

1

= 2_1 = —=
v 3+31

Multiplying and dividing with /5-3i

_ 1 J5-3i
2Z = x
v 5+31 v 5—3i
= -
_ v 3—31
-Z 1= —=
(V3) -(30)®
=
- Z_l _ v 5—3i
5-9i2

We know that i2=-1

= Z_l _ v 5—3i
5-9(—1)
- Z_l _ \,"3—31
14

. The Multiplicative inverse of /5+3j/s SRl
14

5. Question

Zi+Z, +1
fzy=2-i,2p=1+ifind | L2 "7
Zy—Z,+1
Answer
Given:

= z1=2-i and zp=1+i

. Zy+E.+1
We have to find 4|
Z,—Zo+i
al ._la
We know that |2 is 1!
b B
o |zt |z, +z2+1]
E —Zq+ |z, —z+i]
N z,+Z,+1 _ l2—i+1+i+1]
E —Zq+ l2—i—(1+i)+i]
N z,+Z,+1 _ 4]
E —Zq+ |1—i]




We know that |a+ib| is /a2 + p2.

= [Fatz2tl] _ VAZ+02
Zy—Zqa+i J1E+(-1)2
Z)+E+1 4
= |22 =—
Ey—Ea+i v 2
Z)+E+1
= _i__E_f — 2\{5
Zy—Zg+i
Ey+E+1] .
. The value of |==—"—is 2/2.
Z)—Zg+i

6. Question

Ifz;=2-1,2)=-2 +1i, find

Zy

L
21q

Answer

ii. Im

Given:

= z1=2-i and zp=-2+i

i. We need to find Re (z*zz)

Z

= Re (%) = Re(z,)

= Re (%) —Re(—2+1)

> Re(%2) = -2

Z1

2123 .
is -2.
Z

. The Real part of

ii. We need to find fm( 1_)

2,7,
We know that zz = |z|?

=z,7, =121

We know that for a complex number Z=a+ib it's magnitude is given by |z| = \/aZ + b2
=z

7= (V2Z+n)

=Z;7;=5

< im() - ()

=Im (z;_l) =

. The Imaginary part of the

[Ti

1

1
is =.

2)Z; 5

7. Question



Find the modulus of b — b

1-1 1+1
Answer

. . 1+i 1-i
Given complex number is Z = l_“ - 1_’
-1 +i

(1+)(A+i)—(1-0)1-1)
= 12_!'2

=Z

We know that i2=-1

12+;-2+z(1)(1-]-(12“-2-2(13(1])

= 7 _
z 1-(-1)

= Z=2i
We know that for a complex number Z=a+ib it's magnitude is given by |z| = /a2 + b2
= |Z| =02 + 22
= |Z|=2
1+i 1-i

.. The modulus of — — =——js 2
1-i 1+i

8. Question

If x +1v = a- _provethatx? +y2=1
a—ib
Answer
Given:
" H’ _ a+a:b
- a—ib

We know that for a complex number Z=a+ib.it's magnitude is given by |z| = \/aZ + b2

is lal
B

We know that

a
b

Applying Modulus on both sides we get,

. b
- e+ = |22

- -71_2 T2 = la+ib]|
v “ la—ib]|

.'a2+bz
- Jaz+(-b)=

= va'xz TyZ= yas+b®

Jaz+b?
Y2 L v? —
=Jxt+yr=1
Squaring on both sides
2
= () =17
= x2+y2=1

.. Thus Proved.



9. Question

- 5 11
Find the least positive integral value of n for which [ 1+1 ] is real.

1-1

Answer

Let us assume the given complex number be Z = (ﬁ)

1-i

Multiplying and dividing with 1+i

=7 1+ 1+
1-i 1+
Y-
=7 (1+i)
12_2'2

We know that i2=-

124242 (1))

:z: 1_(_1]
=7 1-1+2i
2
2
=Z=1

We know that i2K is real for k>0.

. T1
So, the smallest positive integral ‘n’ that can make (ﬂ) real is 2.

1-1
.. The smallest positive integral value of ‘n’ is 2.

10. Question

l+icos®
Find the real values of 6 for which the complex number ——— is purely real.
1-21cos 0
Answer
Let us assume the given complex number as Z = ticosé
1-2icosf

Multiplying and dividing with 1+2icosg

1+icosf 1+2icos8

= z =
1-2icosf 1+2icos8
1{1+2i A+ (1+20 &
-7 — {(1+2icos8)+icosB( icosd)
12—(2icosf)?
: : g3 z
=7 - 1+Zicos@+icosf@+2i“cos~ @

1-4iZcos? @
We know that i2=-1

1+3icosf+2(—1)cos® 8
1-4(-1)cos2 8

ﬁz:

1-2cos® 8+ 3icosd
1+dcos® 8

=7 =
For a complex number to be purely real, the imaginary part equals to zero.

3cosd
1+4cos?d



= 3cosg=0 (" 1+4cos26=1)

= cos 6=0

_ (Zn+1)m

=4 , for nel

(2Zn+im

.. The values of 6 to get the complex number to be purely real is for nel.

11. Question

(1+i)
~ isa real number.

(1-i)"*

Find the smallest positive integer value of nfor which

Answer

(1+"

Let us write the given complex number asZ = Lo
-1

Multiplying and dividing with (1-i)2

(1+" (1-i)?

= =
oz " 1-0z

—-7= (f)nx(l—i)z

1-i

=z = (X2 % (12 + 2 - 20(0)
=7 (‘:11:_‘3:)“ X (1 4% —20)

We know that i2=-1

124+ 4210

:z::( ey Unx(1+(—1)—20

~z=(22) x 20

21

n
=z=(%) x(-20)

=Z=1i"x(-2i)

=Z=-2i""

We know that 2K is real for k=0.

. The least positive integral of nis 1.
12. Question

43 +3

If EJ _[ 1;1J =X _1"}." find (Xr y)
1-1 1+1

Answer

Given:
1+41)° 11\ F g

=) - (3) =x+w

Rationalising denominator

: .\ 3 L g3

1-i 1+ 1+i 1-i



12_;‘2 12_;‘2
We know that i2=-

Y et OL0) S i i) L

. 1-({-1) 1-(-1)
Ly
- (1—:;2:‘)3 _ (1—;—2:‘)3 —x+iy

- 3 -y 3
=(2) -(3) =x+iy
= i3-(-i)3=x+iy
= 2i3=x+iy
= 2i2.i=x+iy
= 2(-1)i=x+iy
= -2i=x+iy
Equating Real and Imaginary parts on both sides we get
= x=0 and y=-2
.. The values of x and y are 0 and -2.

13. Question

5
1+1)° _—_—

If( } :X_l},_flndx+y.
2—1

Answer

Given:

2
= —UH? =x+iy

2—i

- 12+!-22+2-(1](:'J - x+ iy
—i

We know that i2=-

1+(—1)+2i .
=—(2_3 !=x+1y

2 .
== =x+iy
2—i -

Multiplying and dividing with 2+i

21 2+ .
S —X—=x+1y
2—i 24 -
N a3
- 4i+21

222

=x+iy

- 2(—1)+4i

a—(-1) =x+1y

—2+4i

=

=x+1iy

Equating Real and Imaginary parts on both sides we get

ul | e

-2
>x=—andy=

5



Sx+y=—"+

[¥%]
|

@

2xXx+y=

| ra

. The value of x+y is

wl e

14. Question

1 .~ 100
;‘J _a+ib. find (a, b).
1+1

If

Answer

Given:

=(ﬁ)m=a+ib

1+

) 100

1- 1- .

= (—i_ X —i_) =a+ib
1+i 1-i

= (“‘”Z)m —a+ib

1242

We know that i2=-

= (1Z+:'2—2(1](z']

100 .
—ay ) =a+ib

o100
- () =+

4 100
~(2)"=or

= (-i)100=a+ib

= i100=a+ib

= (i2)°0=a+ib

= (-1)°%=a+ib

= l=a+ib

Equating Real and Imaginary parts on both sides we get
= a=1 and b=0

. The values of a and b are 1 and 0.

15. Question

If a = cos 8 + i sin 8, find the value of L&
l-a

Answer

Given:

= a=co0s0+isin®

1+a 1+cosd+ising
= —

1-a  1-cosf—isind

We know that 14+c0s26=2c0s26, 1-cos26=2sin%0 and sin206=2sinBcosO



& g
ﬂ _ E cos{—j]ﬂ'sz’n{—)
1-a tan (2) X sjné)—icosé) %
=
sin{g)ﬂ'cos(g)
sin(;)ﬂ'cos(;)
1ta =tan (E) X
1-a 2
= co g)(sin(g)ﬂ'cos{g))ﬂsm (sm{ +:cos{6))
sin? g] i cosz{g]

We know that i2=-1

1+ g
?a = tfan (—) X

= cos(2)sin(2) +1cos?(2)+isin? (2) 1% cos(2) sin(2)
sin* (G}~ eos*(3))

1+a g
— =1tan (—) X
1-a 2

" ol -coof )

1
1+a . a

= — =1ifan (—)
1-a 2

1+a . . 7]
.. The value ofl—a IS itan (5)
—il

o

16 A. Question
Evaluate the following :

—-5i
2

2x3 + 2x2 - 7x + 72, when X:3

Answer

Given:

= 2x342x2-7x+72
=2 (% “) +2(% ”‘)2—7(3 =)+ 72

2 (33—3(3]2(51J+3(3](5:‘]2—(5133) N
2

= 2 (32—2(3](\;5:']+(51']2) _ (2 1;35:‘) 79

We know that i2=-1

(27—135:‘+225:‘2—12513) " (9—30:‘+25:‘2) _
= 4 2
(21 a;;)_l_ 72




27— 13.:|i+22.:|( 1)-125(— 1](!])+

+72

X
K

- () (o) (23 7
g
<

9— 3o:+2;( 1) (21 3;:)

=

99— J!) ( 37+.:|i) +72

%35)+72

=

= -68+72

=4

5 2x3+2x2-Tx+72=4

16 B. Question

Evaluate the following :

x* - 4x3 + 4x2 + 8x + 44, when x = 3 + 2i
Answer

Given:

= X=342i

= x*-4x3+4x2+8x+44

= (342i)%-4(3+2i)3+4(3+2i)°+8(3+2i)+44

= (3%44(3)3(2i)+6(3)2(2i)2+4(3)(2i)3+(2i)%)-4(33+3(3)2(2i)+ 3(3)(2i)2+(2i)) +4(32+(2i)2+2(3)
(2i))+24+16i+44

= 81+216i+216i2+96i3+16i4-108-216i-144i2-32i3+36+16i2+48i+24+16i+44
We know that i2=-1

= 77+64i+88i2+64i3+16i4

= 77+64i+88(-1)+64(-1)(i)+16(=1)2

=5

©x4-4x3+4x2+8x+44=5

16 C. Question

Evaluate the following :

X+ 4x3 + 6x2 4+ 4x + 9, when x = -1 + ivV2
Answer

Given:

= x=-1+i,/2

= X+1=iy2

= (x+1)4=(iy2)*

= x4 +4x3+6x2+4x+1=2i4

We know that i¢=-1



= XA+ 4x3+6x2+4x+1=2(-1)?
= x*+4x3+6x2+4x+1=2

= x*+4x3+6x%+4x+1+8=2+8
= x4+ 4x3+6x2+4x+9=10
~XA+4x3+6x2+4x4+9=10

16 D. Question

Evaluate the following :

1+1

X6 + x4 + x2 + 1, when X =

&

Answer

Given:

= x0+x4+x2+1
= x*(x%2+1)+1(x%+1)

= (x4+1)(x2+1)
- () ) () )

((14+4(1]3(1']+6(1]2(i]2+4(1](!’]3+i4)_I_
=

4

1) ((12”222(13(11) N 1)
(e ) 2.

We know that i2=-1

((1+4:‘+5(—1]+4(—1]:‘+(—1]2)+
=

4

1)((2252) 1)
~()+1)E)

= (-141)(i+1)

= (0)(i+1)

=0

~oxO+xA+x2+1=0

16 E. Question

Evaluate the following :

2x4 4+ 5x3 + 7x2 - x + 41, when x = - 2 - V3i

Answer



Given:

= X=-2-,/3i

= 2x*4+5x34+7x%-x+41

= 2(-2-/3)H45(-2-/31)3+7(-2-/31)?-(-2-y/3i) +41

= 2(24+4(2)3(y30)+6(2)%(31)%+4(2)(y31)3+(31)1-5(23+3(2)%(y31) +3(2)(y31) 2+ (31)3) + 7(22+2(2)({31)+ (3
)2)+2+,/3i+41

= 16+64,/3i+144i2+48,/3i3+18i*-40-60,/3i-90i2-15/3i3+28+28,/3i+21i%+,/31+43
We know that i2=-1

= 127+33,/3i+75i2+33,/3i3+18i*

= 127+33,/3i+75(-1)+33,/3(-1)(i)+18(-1)?

=70

5 2x34+5x3+7x2-x+41=70

17. Question

11
For a positive integer n, find the value of (1 _l')n [ 1 _l ] .
i

Answer

Given:

-a-or(1-3) = (a-o(i-))
)

n _ ((1—!']_(2'—1]):4

~-0n(1-3) - (25

. 13"
~ The values of (1 — {)™ (1 ___) = om,
1
18. Question
If(1+1)z=(1 —i}i_ then show that 7 = —j 7.

Answer
Given:
= (1+i)z=(1-i)z

Dividing with (1+i) on both sides we get,



Sz=—X_—%
1+i 1
(1-i)2 _
= —
Z = 122 Zz

We know that i2=-

2,2 .
=z = 12+ 2010 _
1-(-1)
S 1—(—1)-2i _
2
—2i _
2
= z=-i7

.. Thus proved

19. Question

Solve the system of equations Re(z?) = 0, |z| = 2.
Answer

Given:

= Re(z%)=0 and |z|=2

Let us assume Z=x+iy

= Re(z2)=0

= Re((x+iy)?)=0

= Re(x?+(iy)2+2(x)(iy))=0
= Re(x2+i%y2+i(2xy))=0
We know that i2=-

= Re(x2-y2+i(2xy))=0

= x2-y2=0 (1)

= |z|=2

- 02+ yD) =2

= (x2+y?)=22

= (X24y2) =4 (2)
Solving (1) and (2) we get

= x=,/2 and y=,/2.

S Z =2+ 102

20. Question

If Z__l is purely imaginary number (z # - 1), find the value of |z|.
z+1

Answer



Given:
z-1 . . .
== is purely imaginary
z+1
-1 . .
= Let us assume z+—l = ki, where K is any real number
F-4
Let us assume z=x+iy
x+iy—1

—— = ki
x+iy+1

Multiplying and dividing with (x+1)-iy

(x—-1)+iy  (x+1)-iy
(x+1)+iy  (x+1)—iy -

ki

(Ge—1)Ce+1))—(Ce—1)(ip))+{Ce+Day) () Ey)) _
= (x+1)2—(iy)? B

ki

N x%—1—ilxy—y)+ilxy+y)—iZy?

=ki

xZ+2x+1-1%y7
We know that i2=-

x* —(-y*)-1+i(2y)
xZ+2x+1-(—y?)

=

=ki

xZ+y? +1+i(2y)
= = e
x24T +2x+1

= ki

Equating Real and Imaginary parts on both sides we get

xz+y2—1

Xy a2rl
= x2+y2-1=0
= x2+y?=1
> AZFy2 =1
= |z|=1
~z|=1
21. Question

z
If z; is a complex number other than -1 such that [z| =1 and z, =

T then show that the real parts of
Z -
1

is zero.
Answer

Given:

-1
+1

>z =1andz, = =
21
Let us assume z;=x+iy
= [Z1]=1
{y2 2 —
2 Jxr+yz=1

= X2+y2=]-mmmmemnmmmeeenna- (1)

z,-1

=>2222.'+1
1



x+iy—1

=z, =

x+iy+1
(x—1)+iy _ (x+1)-iy
= =
2 (x+1)+iy  (x+1)-iy
22 =

= ((x—1)Ce+2)) () —1))+{() e+1)) () Gy)

(xc+1)*-(1y)®

x%—1+i{—xy+y+ap+y)—iZp?

=z, =
2 x24+2x+1-i%y2

We know that i2=-1

x* —(-y*)-1+i(2y)

=z, =
z xZ—(—y? )+ 2x+1
=g = xZ+yi—1+i(2))
2 2243 +2x+1
=g — 1-1+i(2y)
2 1+1+2x
i(2y)
=7, = —
27 242
= iy
22 T 1+x

. Zy is an imaginary one.
22. Question
If|z+ 1| =2z + 2(1 + i), find z.
Answer
Given:
= [z+1]|=z+2(1+i)
Let us assume z=x+iy
= |x+iy+1|=x+iy+2+2i
> JGFDZFY2 = (x +2) +i(0% 2)
Equating Real and Imaginary parts on both sides
=y+2=0
= Y=o (1)
= /GTDT 7 =x+2
= (x+1)%+y?=(x+2)?
= X24+2x+1+(-2)2=x2+4x+4
= 2x=1+4-4
= 2x=1
.
2
L E = ; — 21

23. Question

Solve the equation |z| =z + 1 + 2i.



Answer

Given:

= |z|=z+1+2i

Let us assume z=x+iy

= [X+iy|=X+iy+1+2i

> X +yI=(x+1)+i(y+2)

Equating Real and Imaginary parts on both sides we get

=y+2=0

=y=-2 (1)
= \,m =(x+1)
= x2+(-2)2=(x+1)2
= x2+4=x2+2x+1
= 2x=3
oyl
2
SZ= g —2i.
24. Question
What is the smallest positive integer n for which (1 + )22 =/(1 = i)2"?
Answer
Given:
= (1+i)2"=(1-)?"
= ((1+i)2)"=((1-)>)"
= (124i24+2(1)(i))"=(12+i2-2(1)(i)"
We know that i2=-1
= (1-1+2i)"=(1-1-2i)"
= (2i)"=(-2i)"
We can see that the Relation holds only when n is an even integer.

. The smallest positive integer n is 2.

25. Question

1 1 :
If 21, z5, z3 are complex numbers such that ‘Zl| - |z.,| = |z;|=|—+—+—|=L then find the value of |z +
) Zy Z3
Z + Z3|.
Answer
Given:

=1

1 1 1
=zl = lzal = |73l = |2+ 2+ 2



2%y

z R Z3

2254_ Z3Zg

= |z, +2,+ 23| =

We know that zz=|z|2

|ZJ.|2+ |32|2+ |Za|2|

Zz Zg

1 1 1
= |z, +z,+ 25| = |:+ =+ =
21 Ez I3

We know that |z|=|z]

ERNE RS
1

1 £Zz Zg

=z, 4z, + 2] =1

S|z tzo+z3|=1.

26. Question

Find the number of solutions of 22 + |z|2 = 0.
Answer

Given:

= 724|z|?=0

Let us assume z=x+iy

= (x+iy)? + {\,W)z =0

= x2+(iy)2+2(x)(iy) +x2+y?=0

= 2x24y2+i2y2+i2xy=0

We know that i2=-1

= 2x2+y2-y2+i2xy=0

= 2x2+i2xy=0

Equating Real and Imaginary‘parts-on both sides we get,
= 2x2=0 and 2xy=0

= x=0 and yeR

. z=0+iy where yeR. i.e, Infinite solutions.

Exercise 13.3

1 A. Question

Find the square root of the following complex numbers :
-5+ 12/

Answer

Given:

= X+iy=-5+12i

Here y>0

We know that for a complex number z=a+ib



v
3 1
[ = o
=
< 2
e
1
—5+,/(—5)2 AT
V5 +1z2i=+ ( +»(21 1z )2
- 1
; (54507 +12%)2
t 2
1
V-E+12i=+ (ﬂ)ﬂ
= 1
5(@)5
2
1
V=E5+12i =+ (—5+2v 159)2 .
=

1
i (5+-,- 159)2
2

v - [ ]

Rkt ORTG)

= =5+ 121 = £ [45 + 193]

= =5+ 12i = +[2 + 3i]

DB T 128 = +[2 + 3i]-

1 B. Question

Find the square root of the following complex numbers :
-7 - 24,

Answer

Given:

= X+iy=-7+24i

Here y<0

We know that for a complex number z=a+ib

1

aﬂlahbz) +i (_Mlmﬂ,if b>0

2

1
(e ] <o




B

V=7 -24i=+

(—7+V-'(—?]2+(—24]2) B
2

=

1
; (::'+\,-'(—?]2+(—2a.]2)E
2
1

7 _ aa; _ (—7+\.‘49+5?6 z _

V=7 —-241 =+ — I
= 1

. (7+-,-49+5?5)E

L 2

1

V=7 —24i=+ (—'}'%-;525)2 _

=

1

. {7625\ 2

(=
2

a2

-T2 - i (]

= =7 — 240 = + [9: - it6z]

= =7 — 24i = +[3 — 4i]

=7 =241 = £[3 — 4i]-

1 C. Question

Find the square root of the following complex numbers :
1-7/

Answer

Given:

= x+iy=1-i

Here y<O0

We know that for a complex number z=a+ib

Va+ib =
1 1
+ ("*""Zz+bz)z +i ("”"';2”’2)2],51” b>0
=
L L
n (a+\."22+b2)2 —i (—a+\,"2a2+bz)2]’£f bh<0
1
= |
2
=
1
. (—1+\,-'(1]2+(—1]2)E
L 2
1 1
T _ 1+4/1+1 E_ . —1+\,"m z
=41 L—i(—z ] 1(—2 )




=2yl—-i==

2 E
144272 =142z
( 2 ) _L( 2_)]

; E
1+yZV\2 . [—1+yT)\2
() -i(5) ]

1 D. Question

Find the square root of the following complex numbers :
-8-6/

Answer

Given:

= X+iy=-8-6i

Here y<O0

We know that for a complex number z=a+ib

va+ib =
S 1
z A _ 2 =
* (CH\-& +b ) +j( a+yaZ+b ) ]Jfb}(}
= 2 P
5 L
+ (aﬂr ZZ+52)2_£(—G+\,; +b )leifb <0
1
I v
V—-8—6i=+ (W)z B
- 1
(E)]
2
1
V—8—6i=+ (@)5 B
= 1
. (8+/62+36Y2
i ()
1
Vv-8—-6i=+ (L‘m)z _
- 2
=

L
i (8+-,- 100)2
2

et 2y

- 5= i ]

1 1
= \-"ﬂ: i[l_ 31]

1 E. Question



Find the square root of the following complex numbers :
8 - 15/

Answer

Given:

= X+iy=8-15i

Here y<0

We know that for a complex humber z=a+ib

Va+ib =

I~

4 (9+V-'92+(—15]2 z
- 2 )

1

(s+\;54+225)5
2

1
; (—s+~,-54+225)§
2
1

+ (s+\;2 99)5 _
2

V8 —1bi= =+

=

V8 —15i =
i (—8+;'ﬁ)§

- \.m -1 _(8+17)§ —j (—s+17)§l

=

~\B—15i =1 (2?) —i (E)l

=y8—-16i=+

VB =181 = 2[5 - 2.
1 F. Question

Find the square root of the following complex numbers :
-11 - 60 V-1

Answer

Given:
=x+iy=—11—60y-1

= X+iy=-11-60i



Here y<O0

We know that for a complex number z=a+ib

Va+ib =
1 1
+ ("*""Zz+bz)z +i ("”"';2”’2)2],51” b>0
=
L L
4 (a+\."22+b2)2 i (—a+\,"2a2+bz)2],£f bh<0

V—11—-60i =

1
2

+ (—11+\.-'(—11]2+(—60]2) _

2
i 11+,/(-11)2+(60)2
2
L
(—11+-,-12 1+3500)z
2

=

B3|

V=11 -60i ==

=

i (11+-.-121+3500)
2

V=11 -60i ==

1
2

1
2

(—11+-,-3721)
2

=

1
; (11+-,-3721)E
2
1

\.’m -+ |:(—11+61)§ .

2

=
1

(252

> VTI1—60i= + [(;") —i (E)]

2
= =11 - 60i = + [25: - i363
= =11 - 60i = £[5 — 6i]
/11— 60i = +[5 — 6i]:
1 G. Question
Find the square root of the following complex numbers :
1+4V-3

Answer

Given:
=x+iy=1+4/-3

S x+iy=1+4H3)H-1D)
= x+iy=1+4/3i

Here y>0



We know that for a complex number z=a+ib

Va+ib =
1 1
T A — {2 Z\2
1 (a+\.a +b ) +£( a+ya+h ) ],Lfb::’ﬂ
- 2 2
L L
4 (a+\."zz+b2)2 i (—a+\,"2a2+bz)2]’£f b <0
=
[+ a=i 1+/17+(4y3)" :
V1+ 431 == -
- :
—_—
-1+ [12+{443)2 :
i N
2
L
V1+4y3i = ¢ |(22=)
- 2
= 1
(—m-m)a
2
L
Vi+43i =+ |(22E)
=

1 1
=1+ 431 = £ [4 + i3]
=1+ 4/3i = +[2 + V3i]

V1+4/3i = £[2 +/3i]

1 H. Question

Find the square root of the following complex numbers :
4j

Answer

Given:

= X+iy=4i

Here y>0

We know that for a complex number z=a+ib



1 1
Zopzh2 _ 2. pzhz
+ (a+\.a+b)+L( a+\,a+b) ,Lfb:}ﬂ
= 2 2
1 1
4 (a+\. Zz+b2)2_ i (—a+\,2a2+bz) ], f bh<0
I 1 1
= a5 — 0+y 02+4232 . f0+/0%+42 32
Vdi =+ ( > +1 .
[ 1 1
a7 — (0+-,;0+16)2 .(0+-,.'0+16)2
*Vh=x|\——) til——
[ 1
= '\.‘I’EZ + (0+\.'E) 0+\,’E) ]
i 1 1
= £ [ (ﬂ)ﬁ]
2 2
i 1
=4 =+ (f)2+ i (i)ZI
2 2
=4 =+ 22+122]
= \f4] = i[v"i + \;'EL]

1 1. Question
Find the square root of the following complex numbers :
-/
Answer
Given:

= X+iy=-i
Here y<O0

We know that for a complex number z=a+ib

1 1
arfaZ+b2\2 . [—atfa®+b2\2| .
VT) +1(+) ],sz>0

= a+ib= [ 1 1
i (:aw';zﬁ.)z],gf b<0

+ |:(a+\;:2+bz)

_ N .
VT = | (CRTEEDRY (040 R
T . :
_ . .
= ."__L =+ (0+'~' 2_ 0+-,m)z
v T 2 )
_ 2 .
<= (5 (2]
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Exercise 13.4

1 A. Question

Find the modulus and argument of the following complex numbers and hence express each of them in the
polar form :

1+

Answer

Given complex number is Z=1+i

We know that the polar form of a complex number Z=x+iy is given by Z=|Z|(cosb+isin0)
Where,

|Z|=modulus of complex number=vix2 +y2

0 =arg(z)=argument of complex number=tan—?! (%)
kd

Now for the given problem,

= |z] =12+ 12

=|zl=y1+1

= |z| =+2

=68 =tan"! G)

Since x>0,y>0 complex numberiies in 15t quadrant and the value of 6 will be as follows (°=6<900.
=6 =tan (1)

o
=6 ==
4

=7Z=42 (cos G) +isin G))

. The Polar form of Z=1+iis z = /2 (.;.;.3 G) +isin G))

1 B. Question

Find the modulus and argument of the following complex numbers and hence express each of them in the
polar form :

V3 +i
Answer

Given Complex number is Z=,/3+i

We know that the polar form of a complex number Z=x+iy is given by Z=|Z|(cos8+isinB)



Where,

|Z|=modulus of complex number=vfx2 +y2

8 =arg(z)=argument of complex number=tan~* (E)

Now for the given problem,

=zl = [(V3)2 + 12

=’|Z|=\.3+1

= |z| = V4

=6 =tan* (%)

J
Since x>0,y>0 complex number lies in 15t quadrant and the value of 8 will be as follows (°<6<900.

-
=6=-
6

=7Z=2 (cos G) +isin G))

<. The Polar form of Z=,/3+iis z = 2 (COS G) +isin G))

1 C. Question

Find the modulus and argument of the following complex humbers and hence express each of them in the
polar form :

1-i

Answer

Given complex number is z=1-i

We know that the polar form of a complex number Z=x+iy is given by Z=|Z|(cos8+isinB)
Where,

|Z|=modulus of complex number=va'1-27+y2

8 =arg(z)=argument of complex number=tan™* (E)

Now for the given problem,

= |z| = \fm

=zl =y1+1

=zl =2

=6 =tan"! G)

Since x>0,y<0 complex number lies in 4t" quadrant and the value of 8 will be as follows -90°0<6<00.

=g =tan (1)



=7 =12 (cos (_TT) + isin (%))
=z=42 (cos G) —isin G))
. The Polar form of Z=1+iisz = /2 ('305 G) —isin G))

1 D. Question

Find the modulus and argument of the following complex numbers and hence express each of them in the
polar form :

1-1
1+1
Answer

. . 1—i
Given complex number is z = 1_’
+1

1-i 1-i
PILZ=T—X—
1+i 1
2
-5 (1-=i)
1242

We know that i2=-

g 12 +i% —2(1)(i)
1—(—1)
o, 1+(—1)-2i
2
—2i
=27 =—
2
= z=0-i

We know that the polar form of a complex nhumberZ=x+iy is given by Z=|Z|(cos8+isinB)

Where,

|Z|=modulus of complex number=vfxz + 2

8 =arg(z)=argument of complex number=tan~* (E)

Now for the given problem,

= |z| = /02 + (—1)2

= |z =0+ 1

=zl =1

= |Z|=1

=8 =tan* G)

Since x=0,y<0 complex number lies in 4" quadrant and the value of 8 will be as follows -90°<6<00.

=g = tan" (o)

=T
2.

=0 =



>7=1 (cos (_2—1) + isin (_?_—T))
>z=1 (cos G) —isin G))

~. The Polar form of 7 = F Isz=1 (COS G) —isin G))

+i

1 E. Question

Find the modulus and argument of the following complex numbers and hence express each of them in the
polar form :
1
1+1
Answer

. . 1
Given complex number is z = P
(]

1 1-i
=7 =— —_—
1+i 1-i
= _ 1-i
Z = 12 42

We know that i¢=-1

We know that the polar form of a complex number Z=x+iy is given by Z=|Z|(cosb+isin©)
Where,

|Z|=modulus of complex number=vix2 +42

0 =arg(z)=argument of complex number=tan* (E)

Now for the given problem,

Since x>0,y<0 complex number lies in 4t" quadrant and the value of 8 will be as follows -90°0<6=<00.

=g =tan (1)



:.The Polar form of Z = —is 7 = — (.;05 (1) — isin (1))
1+i v 2 4 4

1 F. Question

Find the modulus and argument of the following complex numbers and hence express each of them in the
polar form :

1+ 21

1-31

Answer

Given complex number is z = %
—al

1+2i 1+3i

=7 =
1-3i 1+3i

., _ la+30+2i(1+30)
z= 12—(3{)2

1+3i+2i+6i°

= 7 =
1-9i2

We know that i2=-

1+5i+6(-1)
> F=——
1-9(—1)
—53+351
=7 =
10
—1+i
=z =

2
We know that the polar form of a complex number Z=x+iy is given by Z=|Z|(cos8+isinB)

Where,

|Z|=modulus of complex number=vfx2 + 2

8 =arg(z)=argument of complex number=tan* (E)

Now for the given problem,

Since x<0,y>0 complex number lies in 2"d quadrant and the value of 6 will be as follows 90°<6=<180°0.

=@ =tan"1(1)



=7 = ir(cos (i) + isin (E—T))
V2 4 4

.. The Polar formof 7 = % is z = L (.;05 (3_7) +isin (ﬂ))
1 J2 4 4

—2i

1 G. Question

Find the modulus and argument of the following complex numbers and hence express each of them in the
polar form :

sin 120° - i cos 120°

Answer

Given complex number is z=sin120%-icos120°

\,‘ﬁ -1
-e=i(2)
2 2

_VE L
Sz= 2 T (2)
We know that the polar form of a complex number Z=x+iy is given by Z=|Z|(cos6+isin0)

Where,

|Z|=modulus of complex number= [y + y2
6 =arg(z)=argument of complex number=tan~?! (%)
X

Now for the given problem,

=1zl = | D2+ ()

= i’
=zl =1
= |z|=1

1
=f§ =tan * (—é—)
z

Since x>0,y>0 complex number lies in 15t quadrant and the value of 6 will be as follows (°=6<900.

=6 =tan ! (71_)
v 3

o
=6 ==
6

=27=1 (cos G) +isin (g))

. The Polar form of Z=sin120%ic0s120%is z = 1 (cos G) +isin G))

1 H. Question

Find the modulus and argument of the following complex numbers and hence express each of them in the
polar form :

1+13




Answer

. . -16
Given complex number is z =

=

1+ivy3
-16 1—iy/3
1+i+/3 1—i+/3
—16+i164/3
SE=—T"—""—z
12—(1/3)
. | =4
o, _ —16+i16y3
1-3i2

We know that i2=-1

—16+i164/3
> F=—
1-3(-1)
=, _ T16+i16v3
4
= Z=-4+i4\,!'§

We know that the polar form of a complex number Z=x+iy is given by Z=|Z|(cos6+isin0)

Where,

|Z|=modulus of complex number= [y + y2

6 =arg(z)=argument of complex number=tan~* (E)

Now for the given problem,

= |z| = J(—4)2+ (4V3)2
= |z| = V16 + 48

= |Z|= \,@

= |7|=8
— a1 (23
=g =tan ( ” )
Since x<0,y>0 complex number lies in 2"d quadrant and the value of 6 will be as follows 90°<6=<1800.

=g = tan"1(y/3)

=7=8 (cos (23—7) + isin (23—1))

. e _ 2m -
. The Polar form of Z = N '53—8(505(3)"‘*3”1(3))'

iy

2. Question

Write (i2°)3 in polar form.

Answer

Given Complex number is Z=(i2°)3

= Z=i’3



= Z=i"4i

= Z=(i?)3".i

We know that i2=-

= Z=(-1)37.]

= Z=(-1).i

=7Z=-j

= Z=0-i

We know that the polar form of a complex number Z=x+iy is given by Z=|Z|(cos8+isinB)
Where,

|Z|=modulus of complex number=va'm

0 =arg(z)=argument of complex number=tan—?! (%)
kd

Now for the given problem,

=zl = 02+ (-1)2

=|zl=y0+1

=zl =+1

= [z|=1

=@ =tan™! G)

Since x>0,y<0 complex number lies in 4" quadfant and the value of 8 will be as follows -90°<6=<00.

=@ = tan" (o)

=T
2.

=Z=1 (cos (_2—1) + isin (_2_1))
- 7= 1(cos(2) - isin (3))

<. The Polar form of Z=(i?>)3is z = 1 (‘305 G) ~ Lsin G))

=8 =

3 A. Question

Express the following complex numbers in the form r(cos 6 +isin 6):

1+itana

Answer

Given Complex number is Z=1+itana

We know that the polar form of a complex number Z=x+iy is given by Z=|Z|(cosb6+isin0)

Where,

|Z|=modulus of complex number=vix2 +y2

0 =arg(z)=argument of complex number=tan—?! (%)
kd



We know that tana is a periodic function with period .
We have g lying in the interval [03 U Gn]

Casel:

- o)

=|zl=r=v12+ tan?a

= |z| = r =secZa

= |z| = r = |seca|

Since secg is positive in the interval [03

= |z| = r = seca

=@ = arg(z) = tan™* (mfa)

= 8 = tan" (tana)

Since tang is positive in the interval [0%)
= 0=g

. The polar form is z=secag(cosg+ising).

Case2:
T
= e (—,n]
2
N "
=2|zl=r=+v12 + tana
= |z| = r =+sec?a
= |z| = r = |secr|
Since secq is negative in the.interval Gn]

= |z| = r = —seca

=g =arg(z) = tan™! (mfa)
= 8 = tan" (tana)

Since tang is negative in the interval G n].

=8 =—m+a.( 0 liesin 4t quadrant)
= z=-secg(cos(g — m)+isin(a — m))

= z=-seCg(-cosg-ising)

= z=secg(cosg+ising)

.. The polar form is z=secg(cosg+ising)
3 B. Question

Express the following complex numbers in the form r(cos 6 +isin 6):



tan a - i
Answer

Given Complex number is tang-i

We know that the polar form of a complex number Z=x+iy is given by Z=|Z|(cos8+isinB)

Where,

|Z|=modulus of complex number=vfx2 +y2

6 =arg(z)=argument of complex number=tan~?! (ﬂ)
X
We know that tana is a periodic function with period 7.
We have g lying in the interval [09 U Gn]
Casel:
T
= ae [0’5)
=|z|=r=+tan?a + 12
= |z| = r =secZa
= |z| = r = |seca|
Since secg is positive in the interval [03
= |z| = r = seca
= = § = -1 ;
6 = arg(z) = tan (tanaf)
= 8 = tan *{cota)
Since cotg is positive in the interval [05)
>0 =a— % (+ 0 lies in 4™ quadrant)
—IT P —IT
=z = Sseca (cos (T + a) +isin (T+ a))
= z=secg(Sing-icosg)
. The polar form is z=seca(sing-icosa)

Case2:
T
= ae (—, rr]
2
=|z| =r =+ytanZa + 12

/secia

=zl =7 =v

= |z| = r = |secr|
Since secg is negative in the interval (E,H].
2

= |z| = r = —seca



=@ = arg(z) = tan™? (ﬁ)
= 8 = tan *(cota)

Since cotg is negative in the interval Gn]

6= % +a . (0 lies in3™ quadrant)

=z = —seca (cos G + a) + isin G + a))

= z=-secg(-sing+icose)

= z=seCq(Sing-icosa)

. The polar form is z=secg(sing-icosa).

3 C. Question

Express the following complex numbers in the form r(cos 6 +isin 6):

1-sina+icosa
Answer

Given Complex number is z=1-sing+icosg

We know that sin?0+c0s20=1, sin26=2sinBcosO, cos20=co0s20-sinZ0.

=z= (sin2 (g) + cos? (g) — 2sin (g) cos (g)) +1 (l:l:}s2 (g) — sin? (g))
=z = (cos (g) —sin (g))z +i (c052 (g) — sin’ (g))

e know that the polar form of a complex number Z=x+iy is given by Z=|Z|(cos6+isinB)

Where,

|Z|=modulus of complex number=vfx2 +y?2

8 =arg(z)=argument of compléx humber=tan~* (E)

= |z| = /(1 — sina)? + cos?a

= |z| = V1 +sin? @ — 2sina + cos?a
=|z|=+1+1—2sina

= |z| = (2)(1 - sina)

= |z] = J(z) (51112 G) + cos? G) — 2sin G) cos GD

> a1 = J@(cos(2) ~sin(©))
~ 12l = [V cos (£) - sin (%))

=6 =tan™} (%)




— -1 I,z
=8 =tan (tan (4 + 2))
We know that sine and cosine functions are periodic with period 25
Here We have 3 intervals as follows:

mogasg
N 5 am
L 28
(ii) ;= a = .
mn?sa<2n
Case(i):
In the interval 0 < a < % cos (%) > sin (%) and also 0 < E"'%‘: %

SO,

= |z| = |\,"§(cos (%) —sin (%Dl
= |z| =2 (cos (g) — sin GD

=§ =tan~! (tan G + SD

=8 =E+%.('.' 0 lies in 15t quadrant)

= The polar form is /2 (cos (%) — sin (%D (cos G+ %) + isin G + %))
Case(ii):
In the interval % sa< i—-r cos G) < sin (%) and also % < E + % <m
so,
1= V2 (e (5) - n ()
= |zl = =2 (cos (%) —sin (%D
= |z| =2 (sin (%) —cos (%D
=@ =tan™! (tan G + %D
=0 = E + % — 1. (0 lies in 4th quadrant)
@ am

ﬁﬂ:———
2 4



e pola form s 3 (sin(2) o (2) (cos (2 - 2) + isin (5~ 2)
Case(iii):

In the interval 2% < a < 27, cos (2) < sin(£) and alsor < T+ S < 2
= lzl = [VZ(cos(£) - sin (£))|

= Izl = 2 (cos (%) ~sin (%))

= Iz = V2 (sin(£) - cos (%))

=6 =tan* (tan (2 +£))

8 =m1—=—Z(since O presents in first quadrant and tan’s period is 1)

4 2
am @
=98=—J——.
4 2

. The polar form is /2 (sin (%) — Cos (%D (cos (34—1 — %) +isin (3—:— %))
3 D. Question

Express the following complex numbers in the form r(cos 6 +isin 8):

1-1

T . . T
COS—+1s1—
3 3

Answer

Given complex number is £ = m

1-i

i'-\,'E
27z
= = 2 X lii-t— l_i:l".E
1+i4/3 1-i4/3
Mz —2x 1{1—:\,-3)—:‘{1;:‘-,-3}
12—(!'-,."5}
572 % 1+i? l,."g—!'{l+l,.'l§}

1—iZ3
We know that i2=-

(1+{—-,."§)—!'(1+-,."§})

1-(-3)

=

Z=2x

% (1—\,@];!{1+\."§}

=z=12

S {1—-,.@}—!'(1+-,."§}
2

We know that the polar form of a complex number Z=x + iy is given by Z=|Z|(cos 6+ i sin 8)

Where,



|Z|=modulus of complex number= Jaz+y?

8 = arg(z)=argument of complex number= tan~? (%)
kd

Now for the given problem,

“le= (59 + (557)

N 1+3—2+/3+142+243
2] = -

2

8
= |z| = 3

=|z| =2

143
—2
1—/3

)

[

~ 5 =t (|20
(
(

=g =tan !

1—\."§
= _ -1 {1+\."§}(1+\."§} )
8 =tan 33
=g — tan-! 1+a+2\;§|)
1-3
=6 =tan"! (‘H—zﬁ)

Since x<0,y<0 complex number lies in 3@ quadrant and the value of 8 will be as follows -180°<6<-90°.

=6 =tan (2 +v3)

—7m
= 8 = —J.
12

=27=42 (cos (%) + isin (%))

=z=42 (cos (g) — isin (g))

. The Polar form of Z = m isz =12 (cos (g) —isin (g))
4. Question

If z1 and z, are two complex number such that |z| = |z;| and arg (z;) + arg (z3) = 1, then show that
7y =—72.

Answer

Given:

= |z1|=|z2| and arg(z;)+arg(z;)=n

Let us assume arg(z;)=6

= arg(z;)=m-0

We know that z=|z|(cos6+isin®)

= 71=|21|(cosB+isinB)----------------- (1)



= 75=|2z5|(cos(;r-0)+isin(;-0))

= Z5=|25|(-c0sB+isinB)

= Z5=-|25|(c0sb6-isind)

Now we find the conjugate of z

= 7,=-|25|(cosB+isin®) (- |z,| = |z,|)

Now,
= F1_ |z, [(cosB+isind)
Z5 B —|z5l(cosB+ising)
Zy ..
=2 = —1( Jzyl=l2z,))
2
= 21='Z_2

. Thus proved.

5. Question

If z1, z; and z3, z4 are two pairs of conjugate complex numbers, prove that arg{

Answer

Given:

=Zy=1

=Z3=1I,

We know that arg (?) = arg(z,) — arg(z,)

= arg C—:) +arg C—z) = arg(z,) —arg(z,) ¥#arglz,) — arg(z;)

~ arg (%) + arg (%) = arg(#,) - arg(za) + axg(z,) - arg(%)

~ arg (2) + arg (%) = (arg(2) + a7g(z,)) — (are(z,) +arg(7)
We know that arg(z)+arg(z)=0

= arg C_:) +arg (z—:) =0-0

= arg c—:) +arg (z—:) =0
.. Thus proved.

6. Question

T T,
Express sin— +1| 1—cos— | in polar form.

Answer

Given Complex number is z = sin¥+ i (1 — cosi)
=] =]

We know that sin26=2sin6cosb and 1-cos26=2sin20

£




. T T . . T
=z=2sin—cos—+1 (2 sin? —)
10 10 10
. T T . . T
=z =2sin— (cos— +1i sm—)
10 10 10
. . T . T . . T T . . T
. The Polar form of z = gin (—) +1 (1 — cos f) isz=2sin— (cos (—) + isin (—))
3 3 10 10 10

Very Short Answer

1. Question

Write the value of the square root of i.
Answer

Let i = Va+1ihvrrreeeeeninnns 1

Squaring both sides, we get

i2 = (a®-b?) +2aib

By comparing real and imaginary term, we get
2ab =1and a%-b2=0

By solving these we get

b 1
a4 = = —
V2

By putting value of a and b in 1, we get

<

=l
Il

-+

+

-
=

-
=1
Il

-+

(1+1)

- -
~l= e

2. Question

Write the values of the square root of -i.
Answer

V=i = x+iy

Squaring both side

= (x + iy)?

= (x2-y2)+2ixy

xz—y2 =0

2xy = -1

As we know all that,
(x2+y2)2 = (x2-y2)2+4x2y2
(x24y2)2 = 0+1

(x24y2)2 =1

x2+y2 =1

X2-y2 = 0 i (1)



2x2 = 1 (because x% = y?)
2xy = -1

it means xy<0

Either x<0,y >0

Or x>0, y<0

X and y have different sign

(l .1) (l .1)
=2|—=—i—=]or —|—=—-i—=
V2 W2 V2 W2

3. Question

If X +iy = a _Ilb . then write the value of (x2 + y2)2.
c+1id
Answer
o a+ib
X+iy =
y c+id

ooy = (B« (20)
- j((a+ib)(c—id))
a 2 +d2

(ac + bd) + i(bc — ad)
- ()

By squaring both sides, we get

bd) + i(bc— ad
= (x+iy)? = ((aH Clilézc - ))

(ac+ bd) + i(bc— ad))

=:-x2—y2+21xy=( T

On comparing real and imaginary parts, we get

2 a2 (ac+bd) - (bc—ad)
Ty = c2+d2/”’ v = 2+ dz
We know that,

(X2+y2)2 — (Xz—y2)2+4xzy2

(ac + bld)2 (bc - ad)2
2+ d2 c2+d2



¢ + b?d? + 2abcd + b*c? + a?d? — 2abed
= (cZ+ d2)2
a?c?+ b?d? + b%c? + a%d?
=
(2 + )2
a’(c*+d?) +b%(c* +d?)
= (@ +d2)?
(c?2+ d*)(a*>+ b?)
=
(2 + )2

(a® + b?)

4. Question
Ifm<® <2nandz=1 + cos 6 + i sin 6, then write the value of |z|.
Answer
As we all know that,
z=14+cosB+isinb
= (1+cosB) and b = sin 6

|z| = /a?+ b2

= /(1 + cosB)? + sin6 = J1+ cos28 + 2cosb + sin? 6 = V2 + 2cosH

0 8
= /2(1+ cosB) = ’4-:0525 = 21:0325

n< 0 < 2mn it means z lies in second quadrant
z=-0

6
-2 2_
= COSs 5

5. Question

If n is any positive integer, write the value of !

Answer
Explanation
As we know thaty — \—1 i?=-1,3=-i,i*=1

+An+l _

i s4n—1

1
Y—
2

(MG -i™)
2




6. Question

- 502 -390 -388 -3 86 - 334

Write the value of l_

32 - 330 -378 -376 =374

Answer

Explanation
1592 + 1590+ 1588_'_ 1586+ 1584-
= 1582 + 1580 + 15?8 + 15'}'6 + 15?4-
[:12)296_'_ [:12)295_'_ (12)294_'_ (12)293 + (12)292
= 124291 324290 124289 127288 124287
(12)291 + (12)290 + (i2)28° + (i2)288 + (i2)
1—1+1—-1+1
-1+ 1-14+1-1
=-2

7. Question

Write 1 - i in polar form.
Answer

Z = 1-i = a+ib

So,a=1,b=-1

lz| = vﬁaz +bh2 = \flz—i- (<1)2=V2 =r
b -1
tana = |—| = |—| =1
a 1
T 45
o = — or4k°
4
tana a>0, b<1

..z lies in forth quadrant

arg (z) =96

Required polar form
~ z(cosB + isinf) = V2 (cos (— E) + isin (— E)) =2 (.;05 G) _
B isin G))

8. Question



Write -1 + iv3 in polar form.

Answer
z = —14++31 =a+ib

So,a=1,b=-1

|z]| = ya2+b? = f—12+(\f§)2 =2=r

/3
kY T
Zlevi= <

3

1

b
tana = |—|=
a

I 45
o = — or4b°
4
tan a a<0, b>1

..z lies in second quadrant

@) g T 21
5 = = - =
arg(z T 3 3

Required polar form

= z(cos0 + isinf) = 2 (c(:-sz—'I1 +isinZZ )
3 3

9. Question

Write the argument of -i.

Answer
z=0—1=a+ib

So,a=0,b=-1

b -1 T
tana = |—| = |—| = not defined = 0 = —
a 0 2

n - 45°
a = 2 or

.z lies in forth quadrant

I
D

arg(z)
=-a=—=

10. Question

- 11

Write the least positive integral value of n for which [ :J is real.
1—1

Answer
(1+i)“ (1+i 1+i)11
= X
1-—1i 1—i 1+i

B ( (1+1)2 )“
(D)= (D)2




1+i% + 2i\"
N 2

As we know thati? = -1

And value of n is real number so,
n=2

11. Question

-

Find the principal argument of (1 _|_j\/§)

Answer

As we know that, z = a+ib

Z= [1 + \,@)2

= 12+ (V3)  + 2 x 1 x /3
= 14i%+2iv3

= 1-3+2ivV3

=-2+2iV3

a=-2b=2v3

b
tana = |-
a

= |V3|

T
o = 3 or 60°
a<0, b>1

.z lies in second quadrant
arg(z) =6
=m—a

T
= T — —
3

21
3

12. Question

5n

Find z, if |z| = 4 and m‘g(z): .
: 6




Answer

r=|z| =4,

5m
arg(z) = - = 0

z =r(cos © + isin 0)

4 51T+. . bm
= (c056 151116)

4 (cos (ﬂ—g) + iSiIl(TE—g))

T[ ‘]T
= 4(— cos¢ + ising)

4 \.@4_.1
2 13

4
E (—\.’E +1)

z = -2V3+2i

13. Question

If |z - 5i] = |z + 5i|, then find the locus of z.
Answer

z=a+ib

|a+ib-5i] = |a+ib+5i]

la+ib-5i|2 = |a+ib+5i|?

la +i(b-5)|2 = |a + i(b+5)[?
a2+(b-5)2 = a2+(b+5)?2
a2+b2+25-10b = a2+b?+25+10b
20b =0

b=0

b is a imaginary part of z

Z—Z
Im(z) =

=Yy

=0

Im(z) =0

So, the locus point is real axis

14. Question

a’+1) - 2. \2
If( L _x +iy, find the value of x + y~.



at+1+2a% 2a+i
XK
2a—i 2a+i

(2a(a* +1+2a%)) + (i(a* + 1 + 2a?))
4a2+1

(2a(a*+ 1+ 2a%)) + (i(a* + 1 + 2a?))
4az +1

X+iy =

Comparing real and imaginary part, we get

(2a@*+1+2a%))  (i(a*+1+2a%))

4a> +1 ’ 4a> +1

2,y2
So, X +Y

(2a(a* + 1+ 2a% )}2 (i(a*+ 1+ 232)}2
(422 + 1)2 (42 +1)2

x2+y? =

sa2((@*+1+2a2) (@@t +1+2a%)
(4a% + 1)2 (4a%+ 1)2

t(@+1+2a%) 1(@*+1+2a9))

(4a% + 1)2 (422 +1)2
(W@ -D@*+1+2a%)
B (422 + 1)?
(R -DE*+)*
B (422 + 1)?
_ @+
R

15. Question

Write the value of ./ 5 «./_@

Answer
V=25 xV=9 = V25y—-1x9
= 5ix3i

= 15i°

=-15

16. Question

Write the sum of the series i + ? + i3 + .... Upto 1000 terms.
Answer

0

Explanation

Here, 3 = i



n = 1000 terms

a[:rn_ 1)
Sa T T
1(11000 _ 1)
= S1000 = 7900 — 1
i(1-1)
999

=0

17. Question

Write the value of arg(z) + arg(z).

Answer

As we all know that,

z=r(cosB® +isinB), 0 =arg(z)
zZ = r(cos® —sind)

= r(cos(-0)+sin(-8)

,—8 = arg(z)

So, arg(z) + arg(z) = 6 -8

=0

18. Question

If |z + 4| = 3, then find the greatest and least values.of |z + 1|.
Answer

6and0

Explanation

As we all know that,

|z1 +23 |=|z1 |+]|z2 | and |z3 +25 [=]z7 |-]23 |

Suppose,
Z]_ = z+4
Zz = -3

| z1l-| z2l=| 21+ 22= | Z1|+] 23]
|z+4|-|-3|=|z+4-3|=< |z+4|+]-3]
|z+4|-3<|z+1|= |z+4|+3
3-3=<|z+1|= 3+3 (Given-|z + 4| = 3)
O=<|z+1|= 6

19. Question

for any two complex numbers z; and z, and any two real numbers a, b find the value of |az; - bzy|% + |az; +
bz, 2.



Answer

laz1-bz;|? + |azy+bz;|?

= (az, — bz,)(az, —bz,) + (az, + bz, )(az, + bz,) (-~ by usingzz
= |z|%)

= (az, — bz,)(az; — bz;) + (az, + bz, )(az; — bz;)

= a®z,z; —abz,Z, — abz,Z; + b®z,Z, + a’z,Z, + abz,Z; + abz,Z,
+b?%z,z;

= z,7,(a*+ b%) + z,7,(a®* + b?)

= | 211 (a%+b? )+| z5/? (a%+b?)

= (a2+b? )(| 1/°+] 2,|%)

20. Question
2-i
Write the conjugate of ———=.
1-21)
Answer
2—i
T (1-120)2
2—i
1+ 4i2 -4
2—i
C1—4—4i
2—i
- —3-4i
2—i  —3+4i
= *
—3—41" —3+4i
(2—1)(—3+4)
-\ (-3)2—(40)?
—6+8i+3i+4
B 9+ 16
—2+11i
- 25
2 +,11
25 125

21. Question

Z

If n € N, then find the value of N + iN+t1 4 in+2 4 jn+3
Answer

As we know that,
i=v(-1),P=-1,=-i*=1
z =i+ in+1 + in+2 + in+3
=i (1+il+i2+i3)

=i (1+i-1-i)



= i"(0)

=0

22. Question

Find the real value of a for which 3i3 - 3ai2 + (1 -a) i + 5 is real.
Answer

a=2

Explanation

Zis a purely real, it means Im (z) = 0
Z = 3i3-3ai%+ (1-a) i+5

= -3i+3a+ (1-a) i+5

= (3a+5)+i(-3+1-a)

= (3a+5)+i(-2-a)

Re(z) = 3a+5, Im(z) = (-2-a)
Zisarealso,Im(z) =0

-2-a=0

a=-2

23. Question
T .
If |z| = 2 and m‘g(z} =__ find z.
=y

Answer
r=|z| =2,arg(z) = E= ¢
z =r(cos © + isin 8)

2 ’JT+I L
= COS—+158In—

2(+17)
= —_ 1—
V2 W2

2 X2
v v

z=v2 (1+i)

24. Question
Write the argument of (.1 + \E)(l— 1) (cos 6 +1sinB).

Answer

As we know that,

arg (z12p) = arg(zy)+arg(z;) so,

arg (zq1zpz3) = arg(zy)+arg(zy)+arg(zs)
arg((1+v3 i)(1+i)(cos 6+ i sin ©)

= arg(1l+v3 i)+arg(1l+i)+arg(cos 6 + isin 9).......... (1)



Im(z /3 T
Zy = arg[1+\,f§1) = tana = ﬁzg = % =z
~arg(z;) =0
T
o= —
6

z5> = arg(1+i)

. Im(z,)
ana = Re(z,)
i -
= |- = -
1 4
~arg(z,) = 0
T
* =3

z3 = arg(cos 6 + i sin 0)

=1(cos 8 + i sin 6)

arg(zz) =0

“Inr(cos® +isinB),arg(z) =6

By putting the value of all arg in 1, we get

T+lse +0
6 4 12

MCQ

1. Question

Mark the Correct alternative in the following:
The value of (1 + i) (1 + ) (1 + B)(1 + %) is
A.2

B. 0

C.1

D. i

Answer

We know that

i=Vv(-1)

2= x|

=vV—-1x+-1

=-1
(L+D)(1+2)(1+3)(1+i%) = (1+i)(1+(-1)(1+B)(1+i%
= (1+i)(0)(1+3)(1+i%)

=0

2. Question



Mark the Correct alternative in the following:

If ﬂ is a real numberand 0 < 6 < 2m, then 6 =
1-2isin6

A n

B. /2

C.m/3

D. /6

Answer

3+2isin®  3+2isin#@ 1+2isin8
1-2isin8  1-2isin® 1+2isin 8

3 — 4sin?0+ 8isin0
N 1 + 4sin2@

3—4 51112(-}+ ~ 8sinb
~ 1+ 4sin20 ! 1+ 4sin2@

For real number, imaginary part should be 0
. 8sinB —0
1+ 4sin%8
=8sin6=0
=20=nn
As O belongs to (0,2n) so 8 =1

3. Question

Mark the Correct alternative in the following:

F(L+)(1+2)(1+3i)....(L+ni)=a+ib/then2 x5 x 10 x ... x (1 + ) is equal to

C. a2 + b?

D. a2 - b?

E.a+b

Answer

Giventhat (1 + ) (1 +2)(1+3i)....(T+ni)=a+ib...(1)
We can also say that
(1-i)(1-2)(1-3i)....(L-ni)=a-ib..(2)

Multiply and divide the eq no. 2 with eq no. 1

(1+ D(1-D( +2D)(1-21) ...(1 + ni)(1-ni) (a + ib)(a-ib)
(1 —1)(1 — 2i) ...(1 — ni) B a—ib

((1)2 - ()2)((1)2 - (2D)2)...... ((1)2 - (ni)2) = ((a)? - (ib)?)
2X5%x 10X ...... x (1 + rf) =a2+ b2

4. Question



Mark the Correct alternative in the following:

If Jfa +ib =x +iy, then possible value of _{a —ib is

S

A. X: —'5_,-': B. X: + v

C.x+iyD.x-iy

Answer

Va+ib=x+iy

Square both sides
a+ib=(x+iy)? = x2 + i2xy -y?
So, we can say that a = x2 - y2 and b = 2xy
a-ib = (x?-y?) -i(2xy)

= (x)2 + 2(X)(-iy) + (-iy)?

= (x + (-iy))?

= (x - iy)?

Va—ib=x— iy

5. Question

Mark the Correct alternative in the following:

T .. T
If z=cos— +1sin—, then
4 6

A. \Z|:1.m‘g(z):5

=

B. |z|=Larg(z)=

\ﬁ 5T

C le|=Z-ae(z) =33
D. |z|= V?.arg{z}:tan"' %
Answer

T . . T
Z= cos—+1sin-
4 &

2l = Jeos?g + s
Z| = Cosc— sin-—
4 6

1
4

B | =

-
| )



LT
sIin—+

arg(z) = tan™* %
coS4
]
1
= tan '—
V2

6. Question

Mark the Correct alternative in the following:

The polar form of (i2°)3 is

T .. T
A. COS— +15111—
B B

- -

B. cosm+1sinm

C. cosm—Isinm

T .. T
D. cos— —1s111—
2 2

- -

Answer

7 = (i25)3 = j/5 = |4%x18+3

We know that i4 =1 and i3 = -i

z=i"183=0-]
lz| = Y02+ (-1)2=1

-1 —T
8 = tan™? (_) = —
an 0 2

z = |z|(cos B + i sin O)
—T —Tr
=1 (-:057 + 151117)

LS |
= cos——isin=
2 2

7. Question

Mark the Correct alternative in the following:

If i2 = -1, then the sumi+ # + i3 + .... upto 1000 terms is equal to
Al

B.-1

C.i

D.0

Answer

We know that

An+l —

j4n+2 — 2

Il
1
[

{4n+3 = 3 =



an+d — 4 =1
i4n+1 + i4n+2 + i4n+3 + i4n+4 =i+ (-1 +(i)+1
=0

S=i+P+B+.... upto 1000 terms

We can make the pair of 4 terms because we know that value is repeat after every 4 terms. So, there are
total 250 pairs are made and each pair have value equal to 0.

S=0
8. Question

Mark the Correct alternative in the following:

1+13

If z = . then the value of arg(z) is

A. Tt

W | A

]

[FY]

Answer

=2 (1-iW3)  —2(1-iV3)
T AHYVI) (1-iE) 4

—1+|\.’§
2T 5T

Arg(z) = tan™!

I |-f‘
L\J‘ H‘m )

= tan~(—/3)

21
3

9. Question

Mark the Correct alternative in the following:

If a =cos 6 + isin 6, then 1+a =
l-a
0
A. cot—
2
B. cot O

. 0
C. 1cot—
5

-



) 0
D. 1tan—
5

-

Answer

1+a  1+(cosB+isin@) (1+cosB)+isin®  (1-cosB)+ising

1-a 1—{cosB+isin 8) " (1—cos8)—isin® " (1—cos@)+isin®

2isin®
~ 2—2cosH

L sin B
17
1—cosB

ot
—ICOZ

10. Question

Mark the Correct alternative in the following:
F(L+i)(1+2)(1+3i)...(L+n)=a+ib, then2.510.17........ (1+R) =
A.a-ib

B. a2 - b2

C.a’ + b?

D. None of these

Answer

Giventhat (1 + i) (1 +2)) (1 +3i).... (L +ni)=a+ib..(1)

We can also say that

(1-i)(1-2i)(1-3i)....(L-ni)=a-ib...(2)

Multiply and divide the eq no. 2 with eq no. 1

(1 + D(1-D(1 + 20)(1- 21) ....(1 + nd)(1- ni) _ (a + ib)(a- ib)

(1 — 1) (1 — 20 ...(1 — nd) a—1ib

((1)% - ()2)((1)? - (2D)2)......((1)2 = (ni)2)'="((a)? - (ib)?)
2X5%10 X ...... X (1 + rt) = a2 +'b?
11. Question

Mark the Correct alternative in the following:

If[a__l) _ g~y then x% 4+ y2 is equal to
2a—1i

A (a:_l)_
4a’ +1

g (a+1)
4a’ +1



D. None of these

(a®+1)* 2a+i
X
2a—i Za+i

X+iy=
(@ +1)?(2a+1)
B 4az +1

2a(a?+ 1)  (a*+1)?
T Taaz+1 0 4ar+1

2a(a?+ 1)? (a? +1)?
43 +1 Y =42z 11

x4y = M2+ Mz
y 42+ 1 4% + 1

(a®+ 1)*

= (432 + 1)@

(@z+1)*
C 4a?+1
12. Question
Mark the Correct alternative in the following:

The principal value of the amplitude of(1 + i) is

A.

=[A

oA

“ly

D.mt
Answer

We know that the principal value of amplitude is value of argument lie between (-i,m]

arg(z) = tan'}(1) = E
So, E is called the principal value of the amplitude of (1 + i) because it lies between (-m,m]

13. Question

Mark the Correct alternative in the following:

~:

n
The least positive integer n such that [_l] is a positive integer, is
1+1

A. 16
B.8
C.4



D. 2

Answer

22 (i)
1+ (1+) T (1-D)

=1+i
2i \"

(&) - oo

Let check the value of (1 + i)" for different value of n

atn=1,1+i(no)

atn=2,(1+i2=1+#+2i=2i(no)

atn=3,(1+i)%1+i)=(1+i)2i)=2i-2(no)

atn =4, (1+i)%1 +i)? = (2i)? = -4 (no)

atn=5,(1+i*1+i)=-4(1+1i) (no)

atn =6, (1 +i)*1 + i)? = -4(2i) (no)

atn=7,(1+i)®%1+i)=-8i(1 +i)=-8i + 8 (no)

atn =8, (1 +i)*1 +i)* = (-4)(-4) = 8 (yes)

2i

So, we can say that n = 8 is the least positive integer for which (
1+i

)n is positive integer.
14. Question

Mark the Correct alternative in the following:

7
If z is a non-zero complex number, then |—| is‘equal to
ZZ

g
A |

z
B. |z]
C. H

D. None of these

Answer

Let, z = rei®

r 2




Solve option A

Iz]

Z

1
o

r

reia

=le™® |

=1

15. Question

Mark the Correct alternative in the following:
Ifa =1+ i, then a equals

A.l-i

B. 2i

C.(L+i)(1-1i)

D.i-1.

Answer

aZ=(1+i)1+1i)

=12+2i+ 1
=1-1+2i
= 2i

16. Question

Mark the Correct alternative in the following:

If (x + iy)Y3 = a + ib, then =+ ¥ —
a

A.0
B.1

C.-1

D. None of these

Answer

(x+iy)3=a+ib

X +iy = (a + ib)3

= a3 + (ib)3 + 3a?(ib) + 3a(ib)?
= a3 - ib3 + i3a%b - 3ab?

= (a3 - 3ab?) + i(3a%b - b3)

X = a3 -3abZ and y = 3a%b - b3

LY ::13—3::11)2_|_33L2b—b8
b a b

=a?-3b? + 3a2- b2

X
=l



= 4(a? - b?)
17. Question

Mark the Correct alternative in the following:

(. —2)(\1'?3) is equal to

A.d%
B._\ﬁg
C.i/6

D. None of these
Answer

V-2=+v2iand v-3=V3i
V—2vV—-3=+2ix

\.@i

=% V6

=-V6

18. Question

Mark the Correct alternative in the following:
1-iv3

1+14/3

The argument of

A. 60°
B. 120°
C. 210°

D. 240°
Answer

1—1'\-'3_ {l—i\-"g}{l—i\-"g}
1+1'\-"§_ {1+1'\-"§}{1—1'\-"§}

—2—2iV3
B 4
-1 iy -3
2 T2
k]
Argz = tan™! —Ll
2
i
3
=60°

But answer is going in 3rd quadrant because tan 6 is positive but sin 6 and cos 6 both are negative and it is
possible only in 3™ quadrant.

So, answer ism + 60° = 180°



19. Question

Mark the Correct alternative in the following:

i
If z = [ - ] then z* equals

1-1
Al
B.-1
C.0
D. None of these

Answer

1+i
1—i

C(+) 1+
_(1—Ux(1+n

(1+1)?
Tz _j2

1+ i%+2i
T1+1
1—1+42i

20. Question

Mark the Correct alternative in the following:

1+21
If Z= — - then arg(z) equals
1-(1-1
A.0
B. =
2
C.n

D. None of these

Answer

1+2i

2= a1

1+ 2i
T 1+ 2i

=1+i0
1

0
Argz = tan~ 1

=0



21. Question

Mark the Correct alternative in the following:

1
If sZ=———7=-then|z| =
o 2

T3l

1

,_.
(Y]

Lh| —

1
12
D. None of these

Answer

_
Z= (2+321)2
1 (2 — 3i)?
= X
(2+3i)27 (2—3i)2

—5—12i
T 169

-5 -12
~ 169 'Te9

- )+ ()

25+ 144
| (169)2

169
(169)2

1
- 13

22. Question
Mark the Correct alternative in the following:
1
fZ=—————.then|z| =
(1+1)(2+31)

Al

B. 1;’&

C. 5/./26

D. None of these

Answer



1 1

2= TiD@esn  —1esi
1 (—1 — 5i)
= »
(—1+50) (—1—51)
-1, .5
=26 126
—1\2 [-5\°
== _— + ha——
lzI (26) (26)
1425
-~ | (26)2
1
V26

23. Question
Mark the Correct alternative in the following:

Ifz=1-cos0 +isin®, then |z| =

D.2

6
Cos —
35

a—

Answer

|z| = /(1 —cosB)2 + (sinB)2

= 2 —2cosB

=2 |sin§|
2
24. Question
Mark the Correct alternative in the following:
fx+iy=(1+i)(1+2i)(1+3i),then®+y2=
A.0
B.1
C. 100
D. None of these
Answer
Giventhat (L +i) (L +2)) (1 +3i)=x+iy...(1)

We can also say that



(1-)(1-2)(1-3i)=x-iy...(2)

Multiply and divide the eq no. 2 with eq no. 1

(1+ D(1-DA +20(1-2)(1 +3D(1-3)  (x + iy)(x-iy)
(1 —1) (1 — 2D(1 - 310) X — iy

((1)2 - (i)?)((1)? - (20)?)((1)? - (31)?) = ((x)? - (iy)?)

x2+y2=2x5x10=100

25. Question

Mark the Correct alternative in the following:

1
If z = — . thenRe (z) =
l—cosB—1s51n1 6

1 _ 1 (1—cosB+ising)
1-cos@—isin® (1—cosB—isin®) (1—cosB+ising)

7 =

(1—cosB)+1isin®
2—2cosB

Cco
+i—=
2

1 t3
2

1
Re (z) = 2

26. Question

Mark the Correct alternative in the following:

: 3+51
If X +1y = -. theny =
701
A. 9/85
B. -9/85
C. 53/85

D. None of these

Answer

3+5i
7—6i

X+iy=

_(3+5) _(7+6D)
- (7 —6i) X (7 + 61)




53
~ 85

27. Question

y

Mark the Correct alternative in the following:

1-ix

If =a+ib, then a2 + b? =

1+ix
Al
B.-1
C.0
D. None of these

Answer

(1—ix) (1-ix)

a+ib= ToXTg

1—x2—2ix
N 1+x2
1—x2+. —2%
= i
1+ x2 1+x2

1—x2 ib —2x%
4= 1+ x2 an T 14+ x2

2 b2 = 1—x? 2+ ( —2x )
a N1 +x2 14x2
B (1—x2)%+ (—2x)?

T 1+ x0)2

2

1+ x*—2x% + 4x7
T (1+x2)2

B (1+x%)?
- ey

=1
28. Question

Mark the Correct alternative in the following:

_ _ a-+1ib
If 8 is the amplitude of —, thentan 6 =
a—ib
A 2a
a’+b’
8 2ab

Y

a’—b’



a-—b-

a’ +b’
D. None Of these

Answer

atib _ (a+ib)  (a+ib)
a—ib  (a—ib) ~ (a+ib)

a® — b? + 2iab
aZ + b?
a’—b*  2ab
= +i
22 +Db? | aZ+b?

( 2ab )
aZ + b2
22 — b2
E=
2ab
T 32 _p2

29. Question

Tanf =

Mark the Correct alternative in the following:
1+71

If Z=—""—"7=. then
2-1)

Azl =2

B. ‘Z|=

1 | =

C.amp(z)=

1A

-
I

D. amp(z)= I

Answer

14T (1+7i) (3+4i)
T oz—ai (3-ai) " (3+4i)
—25 4+ 25i

B 25

= —1+i

2l = J(=D2+ 12

=2
. 1
amp(z) = tan” -
b
3n
T4

30. Question



Mark the Correct alternative in the following:

The amplitude of l is equal to
1

2| A

=0+i(-1)

41
amp = tan™* -

—Tr

2
31. Question

Mark the Correct alternative in the following:

The argument of b is
1+1

to | A

w
to | A

(Y]
o] 3

h
”|:4

Answer

14 (i) _ (1)

1+ (1+) 7 (1-1)

=0+i(-1)

—1
arg = tan‘lF

—T

2
32. Question

Mark the Correct alternative in the following:



1+i3

IS
3+

The amplitude of

w | A

w | A

A

T
D. ——

6
Answer

l+i\."§ _ {l+i\."§} X {\,"E—]')
\,"§+1' - {\,"§+i} {\,"E—]')

243 + 2i

amp = tan~

.1

= tan "~ —
V3

6
33. Question
Mark the Correct alternative in“the following:
The value of (i> + & +i7 + B +i®)/(1L + i) is
1 .
(1+1)

"

-

A.

B. %(1_1)

-

LJ||-—A

Answer
We know that
i4n+1 =

j4n+2 — 2

Il
1
=

4n+3 = 3 =



ant+d — 4 = 1
P+O+i7+B+P =i+ (1) +()+1+i

(PP+i+i"+i®+1%) i

(1+1) 1 4i
i 1—i
= — ¥ —
1+i°1—1
L 1+
= — 1
2( )

34. Question

Mark the Correct alternative in the following:

1+ 2i+3i
—— "~ _equals
1-21+31°

A.i

B. -1

C. -i

D. 4

Answer

1+2i+3i°  1+i(2+31)

1-2i+3i= 1+i(—2+3i)
i (Tl +(2+ 31))
i (Tl +(—-2+ 31))

—i+ (2 + 3i)
T —i+ (=2 + 30)

2+ 2i
T 242
1+1 —-1-1i
= X
—14i —1-—1i

35. Question

Mark the Correct alternative in the following:

- 502 -390 - 388 - 386 $ 384

R
The value of _

82 580 | -378 -576

—1is

A -1
B.-2
C.-3
D. -4

Answer



We know that

an+l —
i4n+2 = i2
=-1
i4n+3 — |3
= -
j4n+4 _ 4

{592 — {A(147)+4
i582 = i4(145)+2
{590 — 4(147)+2
{580 — j4(144)+4
i588 — i4(146)+4
{578 — {4(144)+2
i586 — i4(146)+2
{576 — {4(143)+4
{584 _ 4(145)+4

{574 = 4(143)+2

1792 + 1790 + 1788 4 1986 4 1584 I-1+1-1+1

1= -1
{582 4 {580 4 {578 4 {576 + {574 —1+1-1+1-1

=-2

36. Question

Mark the Correct alternative in the following:
The value of (1 + i)* + (1 - i)*is

A.8

B.4



C.-8

D. -4

Answer

L+ D+ (1-D)*=((1+10)2)2+ ((1-1)?)?
= (2i)? + (-2i)?

=-4 + -4

=-8

37. Question

Mark the Correct alternative in the following:

If z=a + ib lies in third quadrant, then Z also lies in the third quadrant if
z

A.a>b>0
B.a<b<0
C.b<ax<0
D.b>a>0
Answer

If z=a + ib lies in third quadrant then a and b both are less than zero

z=a—ib
z a—ib
z a+ib
a—ib a-ib
= - e -
a+ib a-ib
a? —b? —2iab
az+ b2
az—b2+.—23b
" aZ+ b2 1:;12+b2
i 2<|0 a2
an
az+b? 2 4+ b2

a? - b? < 0 and ab > 0 because a2 + b? is always greater than zero
(a-b)a+b)<O0

Here a and b both are less than zero that means (a + b) is always less than zero
So,a-b>0=a>b

Then, final answerisb <a <0

38. Question

Mark the Correct alternative in the following:

777 wherez = 1 + 2i, then [f2)] is
1-7z

Iff(z)=

[T



B. |z|

C. 2|7

D. None of these
Answer

lzl = JDZ+ (D2 = V6

71—z
W=1—z
7 — (1+ 20)
1— (1+20)2
6— 2i
T a4
3—i 2+2i
T2 22+
8 + 4i
I
PEpE.
2

2

i@l = |2+ ()

39. Question

Mark the Correct alternative in the following:

X —a-ib(a.beR). ifa? + b2 =
3+4ix

A real value of x satisfies the equation
Al

B.-1

C.2

D. -2

Answer

(3—4ix) (3-4ix)
(3+4ix)  (3-4ix)

a—ib=

9 — 16x2 — 24ix
N 9 + 16x2

9—16x% = 24x
T 9+16x2 '9+16x2




2z (221652 2+( 24x )2
4 = \9+ 16x2 9+ 16x2
81 + 256x* — 288x% + 576x?
B (9 + 16x2)2

(9 + 16x2)?
~ (9 + 16x2)2

=1
40. Question

Mark the Correct alternative in the following:

1+-Z
The complex number z which satisfies the condition |- =1 lies on

1—Z

A.circlex? +y2=1
B. the x-axis

C. the y-axis
D.thelinex+y=1
Answer

Let,z=x + iy

i+z x+i(y+1)
i—-z —=x+i(-y+1)

_ x+i(y+1) X —i(-y+ 1)
S —x+i(—y+1) " —=x—i(-y+1)

—x?—y?+1-2ix
Cox24+y2-2y+1

—x*-y*+1 o —2x
CoxZ4+y2-2y+1 1x2+y2—2y+1

|i+z|_ —x?—-y?+1 2+( —2x )2
i—zl  J\x2+y2-2y+1 X2+y2—-2y+1

j(x"f+y4+ 1+ 2x2y2 —2x2 — 2y2) + 4x?

(x2+y2 -2y +1)2

_[x*+y*+ 1+ 2x%y2 +2x% — 2y?)
B (x2+y2 —2y+ 1)2

|i+Z|
i—z

j(x"f+y"ﬂ + 1+ 2x2y? + 2x2 - 2y?) L

(x2+y?2—2y+1)2
x*+y4+1+2x2 y2+2x2-2y2= x*+y*+1+2x2 y2+2x2+

6y2-4y3-2xy(x+y)-4y



8y2 - 4y3 - 2xy(x +y)-4y =0

y(8y - 4y? - 2x(x +y) -4) =0
y=0and 8y -4y?2-2x(x +y)-4 =0

So, by y = 0 we can say that it lies on x axis
41. Question

Mark the Correct alternative in the following:
If z is a complex number, then

A |2|? > [zI?

B. |2|* = [zI°

C.|zI? < [z?

D. |z* = [zI?

Answer

Let,z=a + ib

Z=a—ib=a+i(-b)

|zl = Va2 + b2
|z|? = a% + b?
|zl = ya? + (-b)?

_ JaZ D2

|Z|? = a® +Db*

|z|* = |z

42. Question

Mark the Correct alternative in.the following:

Which of the following is correct/for any two complex numbers z; and z,?
A. |21 z5| = |z1] |z2]

B. arg(z; zp) = arg(z;) arg (z3)

C.lz1 + 72| = |z1] + |22]

D.|z1 + 23| = |z3] + |z2]

Answer

Let, z;= riel® and z; = rpelP

|z1] = rpand [z3] =12

Option A

7125 = ryrpel(@+B)

|z125| = riry = |z1] |22

Option A correct



Option B

arg(zyzy) = a + B

= arg(z1) + arg(zy)
Option B not correct

Let,zy =a+ibandz =c + id

Option C

z7 + zp = (a+c) + i(b+d)

|z, +Z,| = (@a+ )2+ (b +d)>2
lz,| = a2 + b2 and |z,| = ez + d2

We cannot say anything about option c and option d

43. Question

Mark the Correct alternative in the following:

If the complex number z = x + iy satisfies the condition |z + 1| = 1, then z lies.on
A. x-axis

B. circle with centre (-1, 0) and radius 1

C. y-axis

D. None of these

Answer

lz+ 1] =1

X +iy+ 1] =1

[(L+x)+iy]|=1

Ja+0Z+yi=1

xX+1)2+y2=1
(x - (-1)2 + (y - 0)? = (1)?

So, we can say that it is a circle with centre (-1,0) and radius 1
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