Exercise 13.1
1. Question

Evaluate the following:

(i) i457
(ii) i528
|
(iii) ITS
1
(iv) 7+ —
l'ﬁ?
.9
, 1
W) i*+ 337 J
1

(vi) (77 + i70 4 {87 4 {4143
(vii) (vii) i30 + {40 + 60
(viii) i49 + 68 + {89 4+ {118
Answer

i 457 = (456 + 1)

— 4(114) o |

=14 xi=isincet=1

ii. i528 — i4(132)

= (1)132 =1 sincei*=1

11
. ]-5_9 T stz
1 . 4

= = incei*=1

:i56 Xiz (]-4]J.4><]-2 S Ce

1 1 . .
=== —=-1sincei¢=-1

iz -1
i, 37 1 .3e+1 r1 .1
iv. i +],67—1 +],l£_d+,_=[—1+],,_=L

[since i4 = 1]

1
37 s -
T+ =it

1
BT+ —=i+i=2i

i67
9
: 1
(140 1 )

1'256+ 1

—(1+3) =d-n=o0

. 1 .
[since = = —i]
1

Get More Learning Materials Here : &

13. Complex Numbers

@g www.studentbro.in



Vie (i77 + 70 4 87 4+ 1314 )3 = (j76 + 1) 4 (68 +2) 4 (84 +3) 4 {412+ 2)) 3
(77 + 70+ 187 4 414 )3 = (i 4+ 2 4 B 4+ 2)3
[sincei3 =-1i, 2 =-1]

=(i+CD+ D+ CDP=(-2P
(i77 + 70 4 {87 4 414 )3 = -8

Vii. i30 + i40 + i60 = i(28 +2) + i40 + i60

(i4)7 i2 + (i4)10 + (i4)15
=2+104+115=_1+1+1=1

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

(i12xi + (MY + (M1 xi + (i4)29xi2
=i+1+i-1=2i

2. Question

Show that 1 + 10 + {20 4 {30 js 3 real number ?
Answer

1 +il0 420 4 30 — 1 4+ {8+2)+{20 4 {28 +2)
=1+ (i%2 x 2 + (i4° + (%) x 2
=1-14+41-1=0

[sincei*=1,=-1]

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

3 A. Question

Find the value of following expression:

49 4 68 4 89 4 {110

Answer

49 4 68 4 89 4 j110 — (48 + 1) 4 {68 4 (88 + 1) 4 {(108 + 2)
= ()12 x i + (M7 + (1L x i + ()27 x 2
=i+1+i-1=2i

[sincei¢ =1, =-1]

49 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

= (i%7 x 2 + (i4)20 4 (j4)30

=-1+1+1=1
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[sincei* =1, =-1]

i30 4 {80 4 {120 — 1

3 C. Question

Find the value of following expression:
i+ +iB+i

Answer
i+P+B+it=i+P+Pxi+it
=i-1+(-1)xi+1
sincei*=1,1=-1

=i-1-i+1=0

3 D. Question

Find the value of following expression:
° + 10 4 1>

Answer

5410 4 {15 = {(4+1) 4 {(8+2) 4 {(12+3)
= (i%)Ixi + (i4)2xi2 + (i4)3xi3

= (i%)Ixi + (i4)2xi2 + (i%)3xi2xi

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

3 E. Question

Find the value of following expression:

1-592_1-590_1-:788 586 | -584

+1 -1
{382, ;980 ;578 , ;576 ;574
Answer
:i592+ ]-590 4 :i599+ :i596 T ]-594 ]-J.D(:iSBZ T ]-590+ ]-5'?9 + i576
iEQZ + ]'590 + :iE'IQ + :i5’3’6 + ]'574 = ]'592 + iEQO + ]'S’J'Q + ]'5’3’6 + ]'S’J'd
i2 = (M2i2Sincei*=1,i¥=-1
=-1

3 F. Question
Find the value of following expression:
1+ +it+0+8+.. +i20

Answer

1+ ++P+8+ .. +P0=1+(-1)+14+C-1+1+..+1

=1
3 G. Question

Find the value of following expression:

(L+08+(1-i)3
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Answer

L+ +@-D3={@+D2¥+@-i2@-i
={1+P+2+(1+72i)1-i)
={1-1+2iP+(1-1-2i(1-1i)
= (2i)3 + (- 2i)1 - i)

= 8i3 + (- 2i) + 21
[sincei3=-i,i2=-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 +i0)(1+2i)

Answer

Given:

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

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

= a+ib = 1+2i+i+2i?

We know that i2=-1

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

= a+ib = 14+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+21

—2+1

Answer

Given:

=a+ib =22
—2+i

Multiplying and dividing with -2-i

.
> a+ib= 3(—2—i)+2i(-2—1)

(=2)2-()*

We know that i¢=-1
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—6-3i—4i-2i?

Satib=—7—
=>a+ib= 7‘5?(‘_21(]‘”
sa+ib=""

=

4 7
.. The values of a, b are ——, —-.

1 C. Question

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

(2+i)
Answer

Given:

1

=a+ib= Ga?

1

=»a+ib= 2242 +2(2)(i)

We know that i¢=-1

1
4-1+4i

=a+ib=

. 1
=a+ib=——
3+4i

Multiplying and diving with 3-4i

. 1 3—41
sa+ib=—x—
3+41 341
. 3—4i
>a+ib= m
} 341
2a+ib=g 15!'2
—16i
. 3—4i
= =
a+ib o 16(-1)

. 3—4i
>a+ib=—
25

. 4
.. The values of a, b is —,—.

3 -
257 25
1 D. Question

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

1-i
1+1

Answer

Given:

=a+ib=1"

+i

Multiplying and dividing by 1-i
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. 1-i 1-i
=’ﬂ,+£b=1—+i_><1—i_
i —i

1% +2-2(1)(f)

=a+ib= e

We know that i2=-1

1+(—1)-2i

=a+ib= rary

. —2i
=a+zb=7i

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

1 E. Question

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

3
(2+1)
2+ 31
Answer
Given:
3
=a+ih =22
2_,:2 e S 2
= q4ib— 234 +3(22]+§:.]+8(1] (2)
= a4 ib— g+(i%.0)+3(a)(i}+6i

2+31

We know that i2=-1

B+(—1)i+12i+6(—1)
243i

=>a+ib=

2+111
2+31

=a+ib=

Multiplying and dividing with 2-3i

. 2411 2-3i
=>a+ib= — X ——
2431 2—-3i

. 2(2-3i+11i(2-31)

=sa+ib=—"—-—-
22-(3i)2

. 4—6i+22i—-33i%

=a+ib=—--7-T—

4-9;2

We know that i¢=-1

4+16i—33(-1)

s>a+ib= Ty
a4 ih— 3?:—316!’

37 1&
.. The values of a, b are —,—.
13713

1 F. Question

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

1-1
Answer
Given:
=aq+ih= (1+!‘](1-f—l¢"§i']
1-i
=aq+ih= 1(1+\,"§!')+!-'(1+\,"§!']
1
>a+ J',b _ 1+\,"§i'+i'+\,"§i'2

1-i
We know that i2=-

1+H{(v3+1)i+/3(-1)
1-i

=a+ib=

= a4 Lb _ {1—\,"5)14-_{!.1+\."§}!

Multiplying and dividing with 1+i

Sa+ib= (1—/3)+(1+y3)i L

1-i 1+i
Sa+ib= {1—g-'§](1+:']2+{-:;+-,-'?}:‘(1+:‘]
1=—
sa+ib= 1—\,-'§+{1—\,-'E}:J:Eiz;ﬁ},-q1+-.-'§};—2
S atibh= {1—\,"§}+(1—-,."§+1;\,"E}i'+(l+-,."§](—l]
= a+ip =202

Sa+ib=—3+i

. The values of a, b are _,/3,1.

—V
1 G. Question

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

2+31

4+ 51

Answer

Given:

=a+ib =2
4+51

Multiplying and dividing with 4-5i

. 2430 4-5i
=a+ib=— -
4451 451

. 2(4—5i)+3i(4-510)

»a+ib=—7>—-—"
42 (51)2

. 8—-10i+12i—15i%

=aq+ihb="rT""""

16-25i%

We know that i2=-1
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842i-15(-1)

=a+ib= -
16—25(—1)
sa+ib= 23+
41

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

1 H. Question

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

1- 13
Answer
Given:
_3
= a+ih ="
1—i
s a4ib— 12-3(1)2(D+23(1)(1) > -2

1—-i%.i
We know that i¢=-1

1-3i+3(—1)—i%i

=a+ib= D
= q+ jp = 2
=a+ib=—""

Multiplying and diving with 1-i

sa+ib=""x
> a+ib= —2{1—i)}—4i(1-1)

1242

We know that i2=-

=a+ib =%:;4=2
=>a+ib =%+4(—1]
sa+ih=222

= a+ib=-3-i

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

1 I. Question

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

Answer

Given:

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

1
1+72i13
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1

=a+ib= 1243 (1) 2(28)+2(1)(28)2 +(21)2

1
1+6i+4i2+8i%

=a+ib=

We know that i2=-1

1

s>a+ib= 1+6i+4(—1)+8(12)(1)
. 1

sa+tib=——-m—rm—

—3+6i+8(—1)
=a+ib= - i

—3-2i
s>a+ib= __1

3+21

Multiplying and dividing with 3-2i

~a+ Lb = Slza'xg
>a+ib= E;f;;'z

> a+ib=""1
>a+ib= gii(*_zi]

> q+ib ="

-3 2
.~ the values of a, b are—,—.
13713

1 ). Question

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

3—4
(4- Zi}( 1+ i}
Answer
Given:

. 3—41
~a+ib= (a—20)(1+1)

. 3—4i
~a+ib= 4(1+1)-2i(1+i)
sa+ib=—" _

4+4i—21—21

We know that i2=-1

. 3—4i
= [
a+ib 4+2i-2(-1)
. 3—4i
=>a+ib= :
6+2i

Multiplying and dividing with 6-2i

. 3-4i  6-2i
=atib= 6+2i  6-2i
a4 ib= a(6—2i)—4i(6—2i)

62—(2i)?
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. 18—6i—24i+8i°
2a+ib=——7-7"T

36—4i
. 18-30i+8(-1
- q + ip = Y
36—4(-1)
. 10-30i
=a+ib=—r
. 1-31
=a+ib=—

1 -3
.. The values of a, b arez,—

1 K. Question

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

[ 1 2 }[3—4{}
1-41 1+1)0 5+1

Answer
Given:
~a+ib=(Z5-5) ()
~a+ i = (555 (55)
~a+ib = (Grmeam) (50)

~a+ib=(575705) (5))
We know that i?=-1

~a+ v = (575) (5)

(—1+9i)(3—41)

=2a+ib= 53 (541)
ﬁﬂ."‘ib:%
:a—i—fb:%i:::i:
:a+£b=$’::§:;
s>a+ib = 25;._311;!.

Multiplying and dividing with 28+10i

6+311 28+101

=>a+ib= _ _
28-10: 28+10:
. 6(28+10i)+31i(28+10{
=a+ib= ( ]
282-(10i)2
. 168+60i+868i+310i°
S a+ib= -
784-100i2
. 168+928i+310(—1)
s>a+ibh=—"7"——""—
784—100{—1)
. 478+928i
=>a+ib=
884
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. 478 928
.. The values of a, b is —,—.
834" 984

1 L. Question

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

544021
1-~2i

Answer

Given:

- L 5+\,"§i'
a+ib P

Multiplying and dividing with 1+,/7i

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

=a+ib=—= -
1— 21 14+ 21
. S5(1+ \,"E!' +-,."§!' 1+ -,."E!'
12-(Zi)
. 5+5 \EH -.."E!'+2 iZ
a+ib=——-—"—""

1-2i2
We know that i¢=-1

S5+642i+2(—1)

=a+ib= 20

3464/2i
3

=S a+ib=

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

2 A. Question

Find the real values of x and vy, 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=-1

= 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,

35 14
13~ 13
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5 14
. The real values of x and y arel—aa,ﬁ.

2 B. Question

Find the real values of x and y, if
(B3x-2iy) (2+1)2=10(1+1i)
Answer

Given:

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

= (3x-2yi)(224i242(2)(i))=10+10i
We know that i2=-1

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

= (3x-2yi)(3+4i)=10+10i
Dividing with 3+4i on both sides

. 10+10:
=3x — 2yi = :
- 3+41

Multiplying and dividing with 3-4i

_10+101 3—41

=3x— 2yl = o I
=3x—2yi = %ﬁ;—w
=3x — 2yl = %
=3x — 2yi = 70-10i

Equating Real and Imaginary parts on both sides we get

70 10
=3x=_and -2y = ——
=1 =1

70
=>x=—andy=
75 -

| e

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

(I+1)x—21 (2-3i)y+1 .
4 =1

3+1 3-1
Answer
Given:

- (1+i)x—2i + (2—3i)y+i
3+ 3—i

N {{(1+:’]x—2!'}(3—!’]:]+{{(2—3:’]y+!’}(3 +i']) _
(3+i)3-1)
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{(1+a’](3—:']x)—(?a’](z—a']+{(2—3:’](3+a’]y}+(a’](3 +)

= 222 -
i

We know that i2=-1

(3—i+3i-1% Jr—6i+2i%+(6+21-91—31%)y+3i+i®
= 9—{—1) -
i

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

= (4+2i)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 y, if

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

Answer

Given:

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

Dividing with 1+i on both sides we get

2-51

1+

=x+iy=

Multiplying and dividing with 1-i

. 2-51 1-i
Sty =T0xT

. 2{1-i)-5i{1-i
= x + jy = 24z !1]2_::;( d

We know that i2=-1

2-2i—5i+5i°

Sy +iy= araEy
. 2-7i+5(—-1
. —3-7i

=>x+iy= :

Equating Real and Imaginary parts on both sides we get
-2 it
=X = andy = .

-3 =7
. The real values of x and y are —,—.
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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+ 51

Answer

Given

complex number is

+51

Let us convert this to standard form a+ib,

Multiplying and dividing with 3-5i

. 3-51
sa+ib=—x"
3+51 3-51
. 351
=2a+ib= P
. 3-5i
=a+ib=_"_—
—Ld

We know that i2=-1

sa+ih=——n"
9-25(—1)
. 32-51
=>a+ib= 3;

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

. 3+5i
=>aq—ib="
34
. 1 . 3+5i
.. The conjugate of — is 222,
A+51 34

3 C. Question

Find the conjugates of the following complex numbers:

1
1+1
Answer

. . 1
Given complex number is Iy
+i

Let us convert this to the standard form a+ib

Multiplying and dividing with 1-i
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. 1 1-i
>a+ib=—x—
1+ 1

1-i
12_;‘2

=a+ib=

We know that i2=-1

1-i

=a+ib= —ay

»a+ib=""

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

. 1+
:ﬂ—£b=T

. The conjugate ofi, is 1
1+i 2

3 D. Question

Find the conjugates of the following complex numbers:

(3-i)°

2+1
Answer

. . _z
Given complex number is £~

2+

Let us convert this to the standard form a+ib

_n2
=a+ih =22

-3 "
=q+ih= 3=°+i=-2(3)(i)

2+i

We know that i2=-1

. 9+(—1)-6i
=a+ib =%
=a+ib="2

Multiplying and dividing with 2-i

sa+ib=""x=
= a+ ih = 2D

We know that i2=-

. 16—-8i—12i+6i~
=at+ib=— "

4—(-1)
satib= 15—20:‘_+5(—1]
sa+ib="""

= a+ib=2-4i

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

= a-ib=2+4i
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- the conjugate of 8727 is 2+4i.
2+

3 E. Question
Find the conjugates of the following complex numbers:
(I+i)(2+1)
3+1
Answer

(A+i)(2+i)

Given complex number is .
+1

Let us convert this to the standard form a+ib

= a+ib = 2
. 1(2+i)+i(2+1)
=a+ib= BT I
. 2+i4+2i+i%
=a+ib ='——§:?——

We know that i¢=-1

. 2+3i+(—-1
=a+ib= %
1
. 1+3i
=a+ib=——

Multiplying and dividing with 3-i

=a+ib= 1;+3-:-><g
:a+£b=w
=>a+jb=%:§:;2
=’ﬂ+£b=%§(—1l
=a+ib=""

10

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

6—-81
10

=>a—ib=

-. The conjugate of 1¥2+1) g 681
3+ 10

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

(1+2i)(2-1)

Answer

(3-z2i)(2+31)

Given complex number is 122020

Let us convert this into the standard form a+ib
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3(2+31)-2i(2+3i)

atib= 1(2-i}+2i(2-10)
. 6+9i—4i—61°
= + =
a+ib 2—i+4i-2i%

We know that i2=-

a4+ ib= 6+5::—6(—1]
2+3i-2(-1)

. 12+5i

~at Lb = Je++3!'!

Multiplying and dividing with 4-3i

=a+ib= 12*? 4—3;:
4+3i 4-3i
=qa+ib =%
=a+1ib =%2;;—1542
=a+ib =%—(1_51<]—1J
>a+ih= 532—:61

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

63 +461
25

=>a—ib=

(3—2i)(2+43i) . _ 63+46i
(1+20)(2-i) 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) %

= Z_l = i
1-i

Multiplying and dividing with 1+i

Log-1o Lo e
1-i 1+

—1 1+i
= z = 12_(2_12

We know that i2=-

ﬁz_‘l:

>z 1_-7

. The Multiplicative inverse of 1-i is %

4 B. Question

Get More Learning Materials Here : & m @&\ www.studentbro.in



Find the multiplicative inverse of the following complex numbers :

(1+iv3)?

Answer

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

= Z=12+(,/3i)24+2(1)(y/3i)

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

We know that i2=-

= 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

~Zt=—0 =
—24+24/3i

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

_
- Z_l _ 1 —2—=24/3i
—2423i T —2-243i
_ —2-243i
(—2)2-(2431)
| =
= 2_1 _ —2—24/3i
4-12i%
|
=>z_1 _ —2—24/31
4-12(-1)
| =
= 2_1 _ —2—24/3i

16

-. The Multiplicative inverse of (1+/3i)? is —22d3
16

4 C. Question

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

Answer

Given complex number is Z=4-3i

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

ﬂz_‘]':

4-31

Multiplying and dividing with 4+3i

Ll 1 e
4-—31 4+31
4431
= Z_l = :
4%—(31)2
= 2_1 _ 4+31
16—9i2

We know that i¢=-1
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o L
=z = 16-9(—1)
—1 _ 4+3i
2= 25
. The Multiplicative inverse of 4-3i is ‘1';_3".

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 5+3i

Multiplying and dividing with ,/5-3i

_ 1 V5—3i
=7l = —=—x=—
v 3+31 v 3—31
= -
— v 5—3i
(v3) -(31)2
=
= 2_1 _ v3—31
5-—9i2

We know that i¢=-1

= 2_1 _ l,."_S—Si'
5—-9(—1)
= 2_1 _ \,"3—32
14

*. The Multiplicative inverse of \/§+3i is >=2
14

5. Question

Zi+7Z,+1
fz=2-i,2p =1+ find | L2 "~
7y —Z,+1
Answer
Given:

= Z]_=2-i and 22=1+i

. Zy+2.+1
We have to find |[2—2—
Z,—Zo+i
al._la
We know that |- |su
b |b|
+zo+1 +z,+1
- Zy+Z3 — lzy +z,+11
Zy—Zq+i |z, —zo+il
+zo+1 2—i+l+i+1
o |7tz _ |2—i i+1]
Zy—Zq+i |2—i—(1+i)+i]
+zo+1 4
o |Farzerll _ 4l
Zy—Zq+i 1|
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We know that |a+ib| is \/aZ + bZ.

o |Fotzatl| _ V4402
2y —Zg+i J12+(-1)2
E)+E-+1 4
= |22 =2T o =—
Zy—Ea+1 V2
E)+E-+1
= i = 2\,"5
21—ZgH
Ey+Ea+1] .
. The value of |=——[is 2./2.
z)—ZsH

6. Question

Ifzy=2-i,2,=-2+1i, find
7 Z

i. Re| 2122
Z;

} 1
i. Im| ——
[ZI?IJ

Answer

Given:

= 7z1=2-i and zp=-2+i

i. We need to find Re (@)

£y

£123

= Re( ) = Re(z,)

0
- Re (22) = Re(—2 + 1)
1

> Re(22) = —2

£

£123 .
is -2.
£y

. The Real part of

ii. We need to find Im (zlz )
1=1

We know that zz = |z|?
=z,7; =12 —if?

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

~ 2.5 = (VEF D)
=Z;Z;=5
~im(Z)=m(3)

1 1
= Im( _) ==
Z9Ey 5

. The Imaginary part of the

1 . 1
— IS -.
zZyZ; 5

7. Question
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Find the modulus of E — E

1-1 1+i

Answer

Given complex numberis Z = ? — F
—1 +i

(1+i){(1+1)—({1-i)(1-1)
= 12_!'2

=Z

We know that i2=-1

1Z+:'2+2(1](:']—{12+z'2—2(1](:’]:]
1-(-1)

=7 —

2

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

. The modulus of 2! _ 1= is 2
1-i 1+i

8. Question

If x +iy = a ?b‘ prove that x2 + y2 = 1

a—1ib
Answer
Given:
. +ib
=x+iy=2 !_
- a—ib

We know that for a complex number Z=a+ib it's magnitude is given by |z| = /a2 + b2

|a|

We know that is Bl

a
b

Applying Modulus on both sides we get,

- bl =222

N vz = la+ib|
v “ la—ib|

Ja2+(-b)®

- iy =2

JaZ+b?
Squaring on both sides
2
= (2 +y?) =17

= x24y?=1

. Thiic Proved
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9. Question

« w11

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

Answer

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

1-i

Multiplying and dividing with 1+i

=7 — 1+ 1+
1-i 1+
2
-7 — (1+i)
12_;‘2

We know that i¢=-1

124242 (1))

ﬂz: 1_(_1]
=7 — 1-1+21
2
2
=Z=1I

We know that i2K is real for k>0.

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

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

10. Question

l+1cos©
Find the real values of 6 for which the complex number ——— is purely real.
1-21cos0
Answer
Let us assume the given complex number as Z = 1“2"'_”“96
—LLCOS

Multiplying and dividing with 1+2icosg

1+icos8 1+2icosd

= Z =
1-Zicosd 1+2icosd
1{1+2i a)+i B(1+21 8
sz = (1+2icosf)+icosB{1+2icosd)
12—(2icas8)2
. . 7 ]
=7 1+2icosB+icosf+2i“cos“ 8

1-4iZcos @
We know that i2=-

1+3icosf+2(—1)cos® @

= z =
1-4(—1)cos2 @

1-2cos® 6+3icosd
1+4cos2 8

=7 =

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

Icosh
=0

1+4cos28
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= 3cosg=0 (- 1+4co0s26=1)

= cos 6=0

_ (2n+1)m

=g , for nel

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

11. Question

Find the smallest positive integer value of n for which

Answer

(1+i)™
RO

Let us write the given complex number asZ =

Multiplying and dividing with (1-i)2

_ aw (1-i)®
L= e Xy

>z=— (E)nx(l—i)z

=7 = (X)) (12 + 82— 2(D)(@)

1-i 1+i

(1+i)2
12_!'2

~z=( )nx(1+£2—2£)

We know that i2=-1

1% +i% +2(1)(i)

S200) 5 (14 (-1) -~ 2i)

~z=(

1-1+2i

~z=(52) x (20

21

n
=z= (%) x(-20)
-7 = i % (=20)
> Z = —2im1
We know that X is real for k=0.

. The least positive integral of nis 1.

12. Question

1 Lo 3 1 .53

If(;lJ _[;‘J _x +iv. find (x, y)
1-1 1+1 ’

Answer

Given:

3 o 3
= (2EY (2 o
(1—;’) (1+a’) _l—l—,'y
Rationalising denominator

i ~3 ) - 3
1+ 1+ 1- 1- .
= (—i_ X —i_) - (—!_ x —!_) =x+1iy

1 1+ 1+i 1 -

= is a real number.

@g www.studentbro.in



- (ﬂf _ (ﬂf —x+iy

12_2'2 12_2'2
We know that i¢=-1

22z’ f2+t-20°
(o) (e

1-(-1) 1—(-1)
iy

3 -
1-1+2 1-1-2 .
=( i)—( !) =x+1iy

2 2 -

S

= 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)° .
|fl: } :X_l},‘f|ndx+y.
2—1
Answer
Given:
-]
= _(1+q =x+1iy
2—1 -
2,:2 .
o 15+ +2(1)(i) — ”)

2-i
We know that i2=-1

- 1+(—1)+2i

o Xty

2L .
=>2—i_=x+1y

Multiplying and dividing with 2+i

21 2+

= — —_— =X [
2—i X 2+ X+ L‘V
4i+2:% .

= 22_!'2 =X + I':V
2(—1)+4i .

= —=X
2 (1) x + Ly

—2+4i .
=>—=x+iy
=]

Equating Real and Imaginary parts on both sides we get

—2
Sxy=—andy=
=1

[N
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S x4t y=—

=

4
5

[T

=x + y=
. The value of x+y is E

14. Question

1 .+ 100
If (;‘J — 2+ ib. find (a, b).
1+1

Answer

Given:

=(E)m=a+ib

1+

. - 100

1- 1- .

= (ExZ)  —a+ip
1+ 1

= (“‘“z)m —a+ib

12_;‘2

We know that i¢=-1

122200 10 )
= —
( —a—y ) =a+ib

= (1‘;‘2")100 —a+ib

=(‘T”)m=a+ib

= (-)190=a+ib

= i100=a+ib

= (i2)°9=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 © + i sin 6, find the value ofl__a.
l1-a

Answer

Given:

= a=co0s0+isin®

1+a 1+cosf+ising
= el htedillddchil

1-a  1-cos@—isinf

We know that 1+c0s26=2c0s28, 1-cos26=2sin%8 and sin26=2sin6cosO
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sin| — |+icos|

sin(2)sicosf
3)teos(

g
e _ tan (—) b4

1-a

= co(Z)(sin(§)icos(Z) Jrisin(Z) sin(Z)sicos(?)

sin® g)_!-z cosz{g)

We know that i¢=-1

1+ g
= =tan (5) X

1-a
= co g) sin{g)+!’cosz{g)+is:’nz{g:]ﬂz cos{g) sin{g)
sin(Z)~(~cos*(7))

= cos{g) sin{g)+!’+(— cos{gjl sin(gjljl
1
=22 _jtan (E)
1-a 2

. The value ofg is itan G)
16 A. Question

Evaluate the following :

3-31

-

2x3 + 2x2 - 7x + 72, when x =

Answer

Given:

3-51
2

=% =

= 2x3+2x2-7x+72

=2() 2 () -7 () 7

2 (33—3(3]2(51]+3(3](5:‘]2—(51]3) N
8

", (32—2(3](\;5;']+(51']2) e 12351) -

We know that i¢=-1

(2 7—135i+2 25;‘2—12513) T (9—3 0:‘+25:‘2)

4 2
21350

(23%)+ 72
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+
9— ao:+2;(— ) (21 33!)+72

X
K

- (o (1) (1),
=
(

2?—13;;+22;( 1)-125(— 1](;])

=

=0+ () 472

=)+ 72

=

= -68+72

=4

5 2x342x2-Tx+72=4

16 B. Question

Evaluate the following :

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

Given:

= x=3+2i

= x*-4x34+4x%2+8x+44

= (3+2i)4-4(3+2i)3+4(3+2i)2+8(3+2i)+44

= (3%4+4(3)3(20)+6(3)%(2i)2+4(3)(2i)3+(20)H)-4(33+3(3)2(2i)+3(3)(2i)2+(2i)?) +4(32+(2i)?+2(3)
(2i)+24+16i+44

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

= 77+64i+88i%+64i3+16i*

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

=5

s XAAx3+4x24+8x+44=5

16 C. Question

Evaluate the following :

x4+ 4x3 + 6x2 + 4x + 9, whenx =-1 + V2
Answer
Given:

= x=-1+i,/2

= (x+1)*=(iy/2)*
= XA +4x3+6x2+4x+1=2i%

We know that i2=-
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= X*+4x346x2+4x+1=2(-1)2
= X4 +4x3+6x2+4x+1=2

= x*+4x3+6x%+4x+1+8=2+8
= x*+4x3+6x2+4x+9=10
SxA4+4x3+6x2+4x+9=10

16 D. Question

Evaluate the following :

1+1
X6 + x4 + x2 + 1, when X =

o

Answer

Given:

= x0+x*+x2+1
= x4 (x241)+1(x%+1)

= (x*+1)(x2+1)
- () + () +)

1 +4 (1) 30 +6 (102 (@) 2+ (1)) 3+
(( 4 ) +
=

1) ((ﬁa—zzz(il(l)) . 1)
() ey

We know that i2=-1

((1+4:+5(—1)+4(—1);+(—1]2)+
=

4

1) (4252 1)
-(E)+1)E+1)

= (-1+1)(i+1)

= (0)(i+1)

=0

~xC+x4+x24+1=0

16 E. Question

Evaluate the following :

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

Answer
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Given:

= X=-2-,/3i

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

= 2(-2-/3)4+5(-2-/31)3+7(-2-/30)?-(-2-3i) +41

= 2(24+4(2)3(y301)+6(2)%(y31)%+4(2)(y31)3+(31)1-5(23+3(2)%(y/31) +3(2)(y31) 2 +(y31)3)+ 7(22+2(2)(y/31)+ (/3
)2)+2+,/3i+41

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

We know that i2=-1

= 127+33,/3i+75i2+33,/313+18i*

= 127+433,/3i+75(-1)+33,/3(-1)(i)+18(-1)?
=70

5 2XA45x34+7x2-x+41=70

17. Question
For a positive integer n, find the value of (1 _l')n [ 1 _EJ .

Answer

Given:

= (1-)"(1- ) ((1_1)(1__)),1
)
“a0 ()= (25

We know that i2=-1

- (12 - (5
~a-0 () - G

=(-r(1-1) =2

= (1-0"(1

. 1"
. The values of (1 — {)™ (1 ——.) = 271,
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,
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- (1+i)=z _ (1-i)z
1+ 1+

[

1-i —i_
2Z=—X Z
1+i
(1-i

12 - l'Z

[

)2

=z= z

We know that i2=-1

- I .
=g = 1% +i=—2(1)() _
1—(—1)

1—-(—1)-2i _

=z = Yl z
2

—2i _
=27 =—

2
= z=-i7

.. Thus proved

19. Question

Solve the system of equations Re(z2) = 0, |z| = 2.
Answer

Given:

= Re(z2)=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+i2y2+i(2xy))=0
We know that i2=-1

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

= x2-y2=0 (1)

= |z|=2

Y, (x2+y2)=2

= (x2+y2)=22

= (X24y2)=4-mmemmmee e (2)

Solving (1) and (2) we get

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

L7 = \."E+ 2

20. Question

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

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

Let us assume z=x+iy

x+iy—1 .

x+iy+1 -
Multiplying and dividing with (x+1)-iy

(x—1)+iy _ (x+1)-iy _

ki

(x+1)+iy  (x+1)-iy B

{(x—1](x+1])—{(x—1](!’y]}+{(x+ lj(a'y]}—{(a'y](:'y]) _
= (x+1)2-(1y)2 B

ki

x%—1—ilxy—y)+ilxy+y)—iZy?

= = ki

x2+2x+1-1% 2
We know that i2=-1

xz—(—yz}—l+z'(2y]
22 42x+1-(—y?)

=

= ki

2% 4y +1+i(2y .
- LY HIHEY) _ g

xZ+y2+2x+1
Equating Real and Imaginary parts on both sides we get

xZ4y?-1

= x2+y2-1=0

= x2+y?=1

= xT+yZ=41
= |z|=1

Szl=1

21. Question

If z; is a complex number other than -1 such that |z;] =1 and z, = 21 1 then show that the real parts of z
7. +

is zero. 1

Answer

Given:

-1
+1

>|Z,|=1and z, = =

21
Let us assume z;=x+iy
= |Z;]=1

fy2 2 —
= Jxr+ys=1

= X2 y2=1-mmmmmmmmmmmmmmnene (1)
z-1
=22 z,+1

Get More Learning Materials Here : & m @&\ www.studentbro.in



x+iy—1

=z, =

x+iy+1
(x—1)+iy _ (x+1)—iy
=7, =
(x+1)+iy  (x+1)—iy
22 =

= ((r—1)0e+1)) () —1))+ (1) e+ 1)) = (1))

(e+1)2-(iy)2

x% —1+i{—xy+ytay+y)—iZy®

x2+2x+1-i% 7

ﬁzzz

We know that i2=-1

xz—(—yz}—l+i'(2y]

= 7, =

2 a2 —(—y? +2x+1
=g xT+yi—1+i(2y)

2 T4y +2x+1
= 1-1+i(2y)

27 141+42x
- i(2y)

27 242a
= -

22 - 1+x

. Zy is an imaginary one.

22. Question

Iflz+ 1] =z + 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

= Jx+ D)7 +y? = (x+2) +i(y+2)
Equating Real and Imaginary parts on both sides
=y+2=0

R e (1)

= Jx+1)2+y?=x+2

= (x+1)2+y2=(x+2)?
= X24+2x+1+(-2)2=x2+4x+4
= 2x=1+44-4
= 2x=1
1

=x=-
2

1 .
-'-Z=——2£-
2

23. Question

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

Given:

= |z|=z+1+2i

Let us assume z=x+iy

= |x+iy|=x+iy+1+2i

= xZ+yZ=(x+1)+i(y+2)

Equating Real and Imaginary parts on both sides we get
=y+2=0

=y=-2 (1)

=2 Jx2+y?=(x+1)

= x2+(-2)?=(x+1)?

= x2+4=x2+2x+1

= 2X=3

3
=y =-

2

3 .
-'-Z=——2£-

2

24. Question

What is the smallest positive integer n for which (1 + i)2" = (1 - i)2"?
Answer

Given:

= (1+i)2"=(1-i)2"

= ((1+)2)"=((1-i)?)"

= (124i24+2(1)(i))"=(12+i2-2(1)(i))"

We know that i2=-

= (1-142i)"=(1-1-2i)"

= (2i)N=(-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 1 ,
If z1, zp, z3 are complex numbers such that |Zl| = |z.,| = |z3 | = [—+—+—| =1 then find the value of |z; +
- Zy Iy I3
Zy + z3].
Answer
Given:

=1

1 1 1
=lzil = Izl = lzsl = |-+ 4
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Z4Z,  EoE, . EgEg
o |2y 4z, + 25| = [T 4 Ty TaTE

Zy Zz Zg
We know that zz=|z|?

EN =N =
=’|21+Zg+33|= =+ 2=

0 Zz Z3

1 1 1
1 z S

We know that |z|=]|z|

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

= |z, +z2,+ 23] =1

S|z tzo+zs|=1.

26. Question

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

Given:

= 72+|z|?=0

Let us assume z=x+iy

2 (x+iy)*+ [\fm)z =0

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

= 2x2+y2+i2y2+4i2xy=0

We know that i2=-1

= 2x2+y2-y24i2xy=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
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V=b+12i =%

1
i 5+4,/(—5)2+122\2
2
1

1 (—5+-,-§5+ 14.4)5 "

=

V=b+12i =

= 1

; (5+-,-25+14-4)E

>\V5+ 12i=+ _(“";”)i +i (i”)il

VBT iZi=+ _(E)é o (g)él

= V=5 + 12i = + [4: + i93]

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

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

1 B. Question

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

Answer

Given:

= x+iy=-74+24i

Here y<O0

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

la+ib =

v
(a+\. a2+b2)
(a+\. a.z+b2)

1
2z

a+\,a+b ]Lfb::’ﬂ

1
2

a.+\,a2+b ]Lfb{:l:l
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B3| =

V=7 — 24i =

1
. (mm)z
L 2
1

—7+/39+576\ 2
£|(FE) -

. (TW) _
- 2

=

V=7 — 24i =

=
i (7+-,-49+575
2

1
2

V=7 — 24i =

—7+/625% 2
: iy

=

1
[ T+E25) 2
L —
2
1 1

=\—7 —24i = + :(—7+25)5 . (7225)1

T - x| (g)él

= V=7 — 24 = + [95 - i163]
= =7 — 24i = £[3 — 4i]
=7 — 240 = +[3 — 4i]:

1 C. Question

Find the square root of the following complex numbers :
1-J

Answer

Given:

= X+iy=1-i

Here y<0

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

Va+ib =
1
(a+\. |ﬁ',2+bz)E a+\, a +b ] lf bh>0
=
L
z  pzh2 (2 102
(‘”*“*’-’) "“**‘”b ]efb{:o
Vi—i=+ (7““'(”2*( 112)2_
=

1
z

1
E (1W)]
2
1
5 _ 144141 o —1+\,"m z
SVl-i=+% ( 2 ) L( 2 ) l
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2\1-i=4=

L 1
(l+\."§)2 1 (—l+\."§)2
2 2
1 L
(l+\."§)2 1 (—1+\,"§)2
2 2 '

B+ 12i=+

1 D. Question

Find the square root of the following complex numbers :

-8 -6/
Answer
Given:

= X+iy=-8-6i
Here y<0

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

Va+ib =
1 1
+ (“*""Zz+bz)z +i ("”"fz”’z)zl,if b>0
=
i 1
f a2 Z2h\2 _ {2 2 E
+ (a+\-z +b ) —E( a+\,2a +b ) ],Efb<0
1
V=8 6i=+ (—'9”’(‘?2*(‘512)2 _
=

1
. (8+V-'(—8]2+(—6]2)5
t z
-8+\64+36
(o)

rl=

V—8—6l=+

=

i (8+-,-64-+35)
2

1
2z

1
(—s+-,- 100)5

[~8—6i=+|(—

N

=

1
. {8+/100%z
L —_—
2
1 1

=>\—8—-6i=+ :(—8+1o)5 _ (8210)1

=y-8B—-6i=%

—
SR
S

B3I
I
—
—_—
L
e
b
[ ——

1 1
>y 8—6i==+|1z— 595]
= V=8 — 61 = +[1 — 3i]
=8 = 6i = +[1 — 3i]-

1 E. Question
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Find the square root of the following complex numbers :

8 - 15/
Answer
Given:

= X+iy=8-15i
Here y<O0

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

Va+ib =
1 1
+ (“*""Zz+bz)z +i ("”"fz”’z)zl,if b>0
=
i 1
{2 Z\2 _ [Py 2 E
+ (a+\-z +b ) —E( a+\,2a +b ) ],Efb<0
1
VB 151 = & | (Y
2
=

L
i —8+,/82+(-15)%)=
2
1
2

(s+u54+225)
2

1
; (—8+q54+225)§]

V8—15i=%

=

2

VBB - + (@)3—

= 1

; (—8+u289)§
2

- m’m -+ _(s+1?)§ i (—8+17)§]

~V8—15i=+ %)ﬁ—f(ﬁﬂ

r 1
F Y

> \B—15i=+|=—2
VB — 18] = +[=— 2.
v 2 V2

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
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Here y<0
We know that for a complex number z=a+ib

Va+ib =

1
2z

a+ya®+b?

1
a+ya®+b2\2
2

V—11-60i =

a+\, a2+b

+

] ifb>0

+

a.+\,a2+b ] fb‘:':!

1

N (—11+\,-'( 11)2+(= 50]2)5_

=
L
(11*'»( 1112 +(60)2 )2]
1
—11+121+3600% 2
£|(FEEEE) -

1
; (11+-,-121+3500 z

2

V—11—-60i =

1
2z

-+ (—11+;-ﬁ) _
= x
(=)
J:Htai=ik*j“ﬁ—
E(ll;—él)él
1

:gtﬁtza=ik§f—(?f]

V—11 — 601

=

= =11 - 60i = + [25: - i363]
= \/—11— 60i = +[5 — 6]

=TT = 60i = +[5 — 6i]-

1 G. Question

Find the square root of the following complex numbers :

1+4V-3

Answer

Given:

2x+iy=1+4/-3

= x+iy=1+4(/3)(V-1)

2 x+iy=1+4/3i

Here y>0
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We know that for a complex number z=a+ib

Va+ib =
1 1
+ (aﬂ";hbz)z_l_ ; (—a+y2a +52)2]’5f b >0
=
L L
T A — {2 Z\2
+ (a+\-z +b ) —E( a+\,2a +b ) ],Efb<0
1
— 1+ 124(243)° :
VI+43Bi=1+ \‘If
= 1
—
. _1+~,||12+(‘1""§]2
! 2
1
V1+ 430 =+ |(22EE)
= 1
.(—1+¢1+49)E
! 2
1
V1+a3i=+|(22E)+
= 1
(—1+\,"4-_9)E
2
[ 1 B
I aTm: 14+7\z |, . (—1+7)z
S VTE A = £ |2+ 4(22)]

=1+ 430 = £[2 + V3i]

SN 1+ 431 = £[2 +4/30]

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
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'\. —
H H
B = TR
=
i i
4 (a+\. ZZHJZ)Z i (—a.+\,2a2+bz) ],J',f b <0
1 1
- /3 = + (0+\;‘02+42)2 4 (0+\;‘02+42)2
- 2 2
[ 1 i
o AT — (0+-..'0+16)2 . (0+-..'0+16)2
Va4l =+ — +1i —

]

-
2
—

Il
H
—
(=]
+
[
[
L
ral
+
—
—_—
(=]
+
[
S
[+4]
B
[ S

- |5 ()]
vt (@) +1(%]

1 I. Question

Find the square root of the following complex numbers :

i
Answer
Given:

= X+iy=-i
Here y<0

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

1

1
+ [(7"*"“:2”2)2 +i (7"”"’2"“2”2)2],51” b>0
= a+ib=

- 1

1
[Py ZE _ {2 ZE
i|:(a+\,z+b) —i( a+\-2a +b)],£fb<0

i . )
=\—i=+ (@)5_5(@)5
+ . :
i . .
=>\J—i== (wlz_g(W)El
2 2
i . .
e CE el

@g www.studentbro.in



)
-
N
-
Il
H
—
=)
|
A
—
B =
|
—
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f
(SR
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]
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Il
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| =
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I
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e
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+
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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|(cos6+isinB)

Where,

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

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

Now for the given problem,

=|z| = \.’m

=zl =y1+1

=|z| =2

=@ =tan™! G)

Since x>0,y>0 complex number lies in 15t quadrant and the value of 8 will be as follows (°=6<900.
=g =tan"1(1)

-
=6 =-.
4

=>7=42 (cos G) +isin G))
. The Polar form of Z=1+iis z = /2 (‘305 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|(cos6+isinB)
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Where,

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

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

Now for the given problem,

=zl = (V32 + 12

=|zl=y3+1
= |z = V4
=|Z| =2

=@ =tan™! (Tlﬁ)

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

-
=6 ==
6

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

i _ .. _ T I 1)
. The Polar form of Z=,/3+iisz =2 (cos (5) +isin (5))'

1 C. Question

Find the modulus and argument of the following complex numbers 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|(cosb6+isin6)

Where,

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

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

Now for the given problem,

=zl = J12+ (-1)2

=|zl=y1+1

= |zl =2

=g =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.

=@ =tan"1(1)

=T

=8 =
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>7=42 (cos (_TT) +isin (?))

=z=12 (cos G) —isin G))
. The Polar form of Z=1+iis z = /2 (COS G) — isin G))

1 D. Question

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

Answer

Given complex number is z = F
+i

1-i 1-i
PEZ=—X_—
1+i 1
(1P
Tz gz

=z

We know that i¢=-1

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

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=vix2 +y2

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

Now for the given problem,

= |zl = JO ¥ 17

:IZI=\.U+1

=zl =+1
= |z|=1
=§ =tan! G)

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

= g = tan~ (o)

-
=>8=—J.
2
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=Z=1 (cos (_2—1) + isin (_2_1))
Sz=1 (cos (%)-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 numberis z = P
(]

1 1-i
— X
1+i 1

=7 =

1-i

= —
z 12 _l'Z

We know that i2=-

1-i
ﬁz _ —
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 +y2

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

Now for the given problem,

~lz1= (&) + (-2)°

>zl = [;+3
1
=:o|z|=E
1
=4 =ta11‘1(§~)
2

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

=@ =tan"1(1)

=T

=8 =
=7 = V—lﬁ(cos (_TT) +isin (?))

=7 = V—lﬁ(cos G) —isin G))
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:. The Polar form of Z = —is 7 = = (cos (1) —isin (1))
1+i V2 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

1+2i

Given complex number is z = o
—al

_ 142i 1+3i

= =
1-31 1+31

_ 1(1430+2i(1430)
- 12—(3{)2

1+3i+2i+6i°

= F=
1-9i2

We know that i¢=-1

1+5i+6(-1)
2=
1-9(-1)
—5+5i
=z =
10
—1+i
=7 =

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

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

Now for the given problem,

1
:lzl:TE

1
=8 =tan! (%)
2

Since x<0,y>0 complex number lies in 2nd quadrant and the value of 6 will be as follows 90°<6=<1800.

=

=g =tan (1)

ﬁﬂ:g—n.
4
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=7 = i_(cos (E) + isin (3—1))
V2 4 4

. The Polar form of 7 = ﬂ isz = i_ (cos (E—T) +isin (E))
V2 4 4

1-2i
1 G. Question

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

sin 120° - i cos 120°
Answer

Given complex number is z=sin120%icos120°

3, .71
=>z=“—+e(—)
2 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=vix2 +y2

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

Now for the given problem,

3 132
=zl = (D2 + ()
- 1= i+
= |z] =1
= |z|=1

1
=6 =tan ! (fi—)
=z

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

=6 =tan ! (%)

v

-
=6 =-
6

=>7Z=1 (cos G) +isin G))

.. The Polar form of Z=sin120%-ic0s1200%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 :

-16

1+id3
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Answer

. . —1&6
Given complex number is z = ——
1+i4/3

-16 1-i4y/3
1+i4/3 1—i+/3

—16+i16+3

2Z=—T""—3=
12—(1/3)

- | =4

o —16+i16+3
1-3i2

We know that i2=-

—16+i16+3
= =
1-3(-1)
o= —16+i16+3
4
=z=-4+i4,/3

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

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

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

Now for the given problem,

2= (-2 + @32
= |zl = yI6 748

= |z| = V64

= |z|=8
— tan-1 (23
=8 =tan ( " )
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.

=g =tan"1(3)

=>7Z=8 (cos (23—1) + isin (23—1))

. _ -16 _ 2m ..o fom
. The Polar form of Z = 5 5z=8 (cos ( . ) + LSUL( S ))

2. Question

Write (i2°)3 in polar form.

Answer

Given Complex number is Z=(i2°)3

= 7=i7>
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= Z=i74i

= Z=(i?)3".i

We know that i2=-1

= Z=(-1)3".]

= Z=(-1).i

= 7Z=-

= Z=0-i

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=vix2 +y2

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

Now for the given problem,

= |z| = \fm

=]zl =y0+1

=zl =41

= |z|=1

=g =tan™* G)

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

= g = tan~* (o)
-

=0=—
2

= 2= 1(cos(Z) + sin(Z))

~2=1{cos() - isn 7))

*. The Polar form of Z=(i25)3is 7 = 1 (cos (Z) - isin G))
3 A. Question

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

l+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|(cos6+isin0)

Where,

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

0 =arg(z)=argument of complex number=tan=! (E)
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We know that tana is a periodic function with period 7.
We have ¢ lying in the interval [09 U Gn]

Casel:

- aefo.)

=|z|l=r=v12 + tan?a

vsecla

=zl =
= |z| = r = |seca|
Since secg is positive in the interval [09

= |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=secg(cosg+ising).

Case2:

T
= Qe (—,n]

2

—r =12 L tanZ o
=|zl=r=+12+tan?a
=|z| = r =+secla
= |z| = r = |seca|
Since secg is negative in the interval Gn]

= |z| =1 = —seca

=@ = arg(z) = tan™? (m:a)

= § = tan *(tana)

Since tang is negative in the interval G n]-
=8 = —1 +a.( 0 lies in 4t" quadrant)

= z=-secg(cos(g — m)+isin(a — m))

= z=-seCg(-COSa-ising)

= z=secg(cosa+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):
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tana - 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|(cosb6+isin0)

Where,

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

0 =arg(z)=argument of complex number=tan—? (E)
We know that tana is a periodic function with period .
We have g lying in the interval [03 U G”]

Casel:

~ae[o)

= |z| = r =+tan?a + 12

= |z| = r = Vsec2a

= |z| = r = |seca|

Since secq is positive in the interval [09

= |z| = r = seca

=g =arg(z) = tan™! (ﬁ)

= 8 = tan"{cota)

Since cotg is positive in the interval [09
>0 =a— % (- 8 lies in 4t quadrant)

=z = seca (cos (_2—1 + a) +isin (_2—1+ a))
= z=seCqg(Sing-icosa)

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

Case2:

T
= Qe (—,n]

2

e — A L 12
=|z| =r=+tanZa + 12
= |z| = r =+sec?a
= |z| = r = |seca|
Since secq is negative in the interval Gn]

= |z| =1 = —seca
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=g =arg(z) = tan™! (ﬁ)
= 8 = tan"{cota)

Since cotg is negative in the interval Gn]

=0 = % +a. (8 lies in3™ quadrant)

=z = —seca (cos G + a) + isin G + a))

= z=-seCg(-Sing+icosa)

= z=secCg(Sing-icosg)

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

3 C. Question

Express the following complex numbers in the form r(cos 6 +isin 8}:
l1-sina +icosa

Answer

Given Complex number is z=1-sing+icosg

We know that sin26+c0s20=1, sin26=2sin6cosB, cos26=co0s26-sin26.

= 2= (sin® ) + cos(5) - 26in (3) cos 3)) + 1 (cos* () - sin )
= 2= (cos (§) —sin (§)) "+ (cos? (§) —sin? (7))

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

Where,

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

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

= |z| = /(1 — sina)? + cos2a

= |z| = V1 +sin? @ — 2sina + cos2a
=|z| =1+ 1—-2sina

= |z| = \/(2)(1 — sina)
I = [ n2 (5)+ cos?(2) — 25im(2) cos (2)

Izl = J@(cos () ~sin(5))
= 12 = |V2 (cos (2) —sin (9))]

-6 =tan™ (%)
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=§ =tan~! (tan (E + 5))

4 2
We know that sine and cosine functions are periodic with period 25
Here We have 3 intervals as follows:

(H0=ea=

bl

(i) <a<

(iii) ? <a<2m

Case(i):

In the interval 0 = @ < % cos G) > sin G) and also 0 < E+%< g

So,

1= V(e (2)-sm (2)|
= |zl =2 (cos (%) — sin (%D
=8 =tan* (tan G + %D

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

*- The polar form is /2 (cos (5) — sin (ED (cos (3+ 5) + isin (E + 5))
2 2 4 2 4 2
Casel(ii):
In the interval = < @ < 2%, ¢os (5) < sin (5) andalso- <=+ <
2 4 2 2 2 4 2

= 12l = V2 (cos (&) ~sin (%))
= |z| = —VZ(cos(£) —sin (£))
= |z| = V2 (sin (%) —cos GD

=6 = tan™* (tan G + SD

T

=6 = +%— . (- 0 lies in 4th quadrant)

4
@ am
el 4
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e polar form i 3 (sin(2) —cos (£)) (cos (2~ 2) + s (2 ).
Caseliii):
In the interval ? =a < 27, cos G) < sin (%) and also T < E+ %{: Jf

SO,

= Izl = [v2(cos (%) - sin (3))|
= 12l =~ (cos (2) - sin (%))
12l = V2 (sin (%)  cos (%))
=6 =tan™* (tan (2 + )

>6=m— E— il';.(since 0 presents in first quadrant and tan’s period is 1)

g =C_%
4 2
~- The polar form is /2 (sin G) —cos GD (cos (i—-r — %) + isin (3—:— %))

3 D. Question

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

1-1

T .. T
COsS—+15111—
3 3
Answer
1-i

Given complex number is £ = W

1-i

=2 =1
z 2
= Z= 2 X lTl.r l_l:VE
1+i4/3 1—-i4/3
Ny =2 1(1—:1,-3)—:£1;:‘-,-3}
12—(1/3)
=7-2x% 1+i2 -,."E—!'{l+-,.'l§}

1—-i23
We know that i2=-1

(1+{—\."§)—i(1+\."§})

= o
Z=2x 1—(3)

% (1—\,@];!{1+\."§}

=z=72

=5 {l—-,.'ﬁ}—i{1+\."§}
2

We know that the polar form of a complex number Z=x + iy is given by Z=|Z|(cos 6+ i sin 0)

Where,
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|Z|=modulus of complex number= \fIIQ + y2
6 = arg(z)=argument of complex number= tan~! (M)

|x]

Now for the given problem,

== (59 + (559)

= |Z| _ J1+a—2 VE+14+2+24/3

4
8
:IZI_\/;

=|z| =2

2z

143
2z

1—/3

)

(
-t (122

(

(

=6 =tan !

1—/3
=g =tan™! % )
=4 =tan* —1+j:r§”§|)
=4 =tan* (4+_2-.§)

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

=6 =tan (2 +3)

=7
12

=4 =
=>7=42 (cos (%) + isin (%))

=7 = \."E (COS (E) —isin (g))
. . 1-i . 77 .. 7
. The Polar form of Z = —COSE)H.S!“E) isz =142 (COS (1—;) —istn (1_;))

4. Question

If z; and z, are two complex number such that |z| = |z;| and arg (z1) + arg (z3) = 1, then show that
2 =7,

Answer

Given:

= |z1]=|2z2| and arg(z;)+arg(z;)=n

Let us assume arg(z;)=6

= arg(z;)=mn-6

We know that z=|z|(cos6+isin)

= 71=|z1|(cosO+isin®)----------=-=---- (1)
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= Zy=|z5|(cos(i-0)+isin(7-0))

= 2,=|2;|(-cosB+isin)

= 7=-|2;|(c0s6-isinB6)

Now we find the conjugate of z

= 7,=-|z5|(cosB+isin®) (' |z,| = |z,|)

Now,
= |z, [(cosB+ising)
z;  —|zzlicosf+ising)
21 . _
=2 = —1 (2 Jzgl=lza))
2
= Zl=-z_2

.. Thus proved.

5. Question

. : Zy Z5
If 21, z; and z3, z4 are two pairs of conjugate complex numbers, prove that arg| — |+arg| —= |=0.
Z4 Z3
Answer
Given:
=Zy=1

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

= arg (2) +arg () = arg(z,) - arg(2,) + arg(z,) — arg(z3)

= arg (2) + arg () = arg(7) - arg(z,) + arg(z,) - arg(%)

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

- as(2) g () o

. Thus proved.

6. Question
LT T
Express sin — —1( 1— cgs_J in polar form.
5 5

Answer

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

We know that sin26=2sinBcos6 and 1-cos26=2sin%0
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R T T . . T
=z=28n—cos—+1 (2 sin? —)
10 10 10
R T T ., T
=z =2sin— (cos— +1 5111—)
10 10 10

. The Polar form of z = sin G) +i (1 —cos 9 isz=2 sin% (cos (%) + isin (%))
Very Short Answer

1. Question

Write the value of the square root of i.

Answer

Let i = Va+iberrrrereeernnnns 1

Squaring both sides, we get

i2 = (a%-b?) +2aib

By comparing real and imaginary term, we get
2ab =1and a’>b?=0

By solving these we get

b 1
a4 = = —
V2

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

i +1+1'

i=+—=+—=i

v V2 V2
1

|"_'— .

Vi=+—(1+1
\ﬁ( )

2. Question

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

V=i = x+iy

Squaring both side

= (x + iy)?

= (x2-y2)+2ixy

x2-y2=0

2xy = -1

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

(x2+y?2)2 =1

x24y2 =1
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2x2 = 1 (because x? = y?)
2xy = -1

it means xy<0
Eitherx<0,y >0

Or x>0, y<O

X and y have different sign

. + 1 1
--X+1y = _(\.'"_E_l\."'_i)

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

3. Question

If x +1y = a __lb _ then write the value of (x2 + y2)2.
c+id
Answer
L a+ib
x+iy =
Y c+id

e = (B (8
- J((a+ib)[c—id))
- c? +d2

B (ac + bd) + i(bc — ad)
- (=)

By squaring both sides, we get

+bd) + i(bc— ad
= (x+1y)? = ((HC c1+1§2c - ))

(ac+ bd) + i(bc— ad))

=:-x2—y2+21xy=( T

On comparing real and imaginary parts, we get
5 - (ac+bd) v — (bc—ad)

¥oy= cz+dz/’ X = c? 4+ d?

We know that,

(X2+}’2)2 — (XZ_y2)2+4X2y2

(ac + bld)2 (bc — ad)2
c2+ d2 c2+4 g2
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a?c? + b?d? + 2abcd + b%c? + a?d? — 2abed
=
(2 + )2
aZc? + b2d? + b%c? +a%d?
= (cZ+ d2)2
a?(c?+d?) +b?(c? +d?)
=
(2 +d2)?
(c?+d*)(a*+ b?)
T 2+ a)e

. ((az + b?))
c?+d?

4. Question

Ifn<® <2nmandz =1+ cos 6 + i sin 6, then write the value of |z|.

Answer

As we all know that,

z=1+4+cosO +isinB

a = (1+cosB) and b = sin 6

|z]| = y/a%+ b?

= \f(l + cosB)? + sinf = Jl + c0s28 + 2cosB +sin2 8 = 2 + 2cos0

6 0
= /2(1+ cosb) = ’4c052£ = Zcoszi

n< 0 < 2mn it means z lies in second quadrant
z=-6

3]
= —2cos%—
2

5. Question
. o . et e
If n is any positive integer, write the value of
-
Answer
Explanation
As we know thatj — —1,i?=-1,3=-i,i*=1

i=1-11+1 _ iden—l

7 =

2
_(@mE -1
2
v(i-()
p
i?—1
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6. Question

2592 | :530 |, 388, 386, 334
. 17+ 107+ +1
Write the value of S
TTHIT 41T +T T+
Answer
Explanation

1592 + 1590+ 1588_'_ 1586+ 1584-

T {582 1 {580 L {578 L {576 4 {574
(12)296+ (12)295+ (12)294_’_ (12)293 + (12)292
- (12)291 + (§2)290 + (j2)289 + (j2)298 + (j2)287
1—-14+41—-1+1
14+ 1-14+1-1

=-2

7. Question

Write 1 - i in polar form.
Answer

Z=1-i=a+ib

So,a=1,b=-1

|z| = \,faz+b2 - VI12+ (-2 =2 =r
b -1
tana = |—| = |—| =1
a 1
T
a = — or4b®

4

tana a>0, b<1l
.z lies in forth quadrant

arg (z) =6

Required polar form
_ z(cosB + isinf) = 2 (cos (— E) + isin (— E)) =2 (cos G) _
B isin G))

8. Question
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Write -1 + iv3 in polar form.

Answer
z = —1++3i = a+ib

So,a=1,b=-1

= 12 2
lz| = Ja2+b2 = [-12+(V3) =2 =7

b
tana = |- =
a

n - 45°
a = 2 or

tana a<0, b>1
.z lies in second quadrant

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

Required polar form

= z(cosB + isinf) = 2 (l:l:rsza—11 + isiné—11 )
9. Question

Write the argument of -i.

Answer

z=0—1i=a+1ib

So,a=0,b=-1

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

T 45
o = — or4b°
4

a=0,b=-1
.z lies in forth quadrant

arg(z) =6

10. Question

P §

Write the least positive integral value of n for which [:J is real.
1-i1

Answer
(1+i)“ (1+i 1+i)11
= X
1—1 1—1 141

B ( (1+1)? )“
~ (12— ()2
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As we know that i = -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
2
z = (l + w@)
2
=12+ (V3i) +2x 1 x3i
= 1+i2+2iv3
=1-3+2iV3
= -2+2iV3
a=-2b=2v3
b
tana = |—|
a

= |V3|

T 60
o = - ore60°
3

a<0, b>1
..z lies in second quadrant
arg(z) =6

= mT—a
= T — —
3

21

3
12. Question

Find z, if |2| = 4 and arg () = R
N 6
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5
arg(z) = ?H =8

z =r(cos B + i sin 6)

4 51T+| . bm
cos— +isin—

+{cos(=2) +1m(-T)

’]'[ ﬂ
4(— cos -~ + ising)

4 \.’E_‘_.l
2 13

4
E (—\."’g +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|

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

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

b=0

b is a imaginary part of z

Z—Z
Im(z) = —
=Y

=0
Im(z)=0

So, the locus point is real axis

14. Question
If (a_ - 1) _ . find the value of x2 + y2.
—— =X 41y,
2a—1
Answer
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a*+ 1+2a% 2a+i
X
Za—1i Za+i

(2a(a* +1+2a?)) + (i(a* + 1 + 2a?))
4az2 +1

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

x+iy =

Comparing real and imaginary part, we get

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

432 + 1 ¥ 432 + 1

2.v2
So, X“+Y

(2a(a* + 1+ 2a% )}2 (i(a*+ 1+ 232)}2
(422 + 1)? (4% + 1)

x*+y? =

4a?((a*+1+2a2))"  #((a*+1+2a%)°
(4a2+ 1)2 (4a2+ 1)

t2(@+1+2a%)° 1@*+1+2a9))

(4a2+ 1)2 (4a2+1)2
B (42> — 1)(a*+ 1 + 2a?)?
- (4a2 + 1)2
B (42> — D)(a*+ 1)*
- (4a2 + 1)2
B (a2 +1)*
- G

15. Question

Write the value of ,’_25 X nf—0

Answer

V=25 x V=9 = V25—=1x9

V-9 = V- -1

v
= 5ix3i

= 15i?

=-15

16. Question

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

0

Explanation

Here, 3 = i
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n = 1000 terms

a(r"—1)
5o T T
1(11000 _ 1)
= S1000 T 1000 — 1
i(1—1)
999

=0

17. Question

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

Answer

As we all know that,

z=r(cosO +isinB),0 =arg(z)
Z = r(cosB — sinB)

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

,—B = arg(z)

So, arg(z) + arg(z) = 6—0

=0

18. Question

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

6 and 0

Explanation

As we all know that,

|21 +22 |21 |+]22 | and |21 +23 |=[2; [-|22 |

Suppose,
Z]_ =z+4
22 = -3

| z1]-| z2|=| 1+ Zz2|= | 71|+ 22|
|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; - b22|2 + |azy +
bz, 2.
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Answer

laz1-bz5|? + |azy+bz; |2

= (az, — bz,)(az, —bz,) + (az, + bz, )(az, + bz,) (-~ byusingzz
= [21%)

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

= a’z,z, —abz,z, — abz,Z, + b®z,2, + a’z,Z, + abz,z, + abz,7Z,
+b?z,7;

= z,7;,(a®> + b?) + z,Z,(a%’ + b?)
= | 1] (a®+b? ) +| 25| (a%+b?)
= (a2+b? )(] 1|2+]| z3/?)

20. Question

2-1
Write the conjugate of ——=.
1-21)
Answer
2-1i
Z =
(1-—2i)2
2—i
1+ 4i2—4i
2—1
144
2—i
-3 —4i
2—i -3+ 4i

= X
—3—4i" —-3+4i
(2—1)(—3+4i)

S\ (-3)2 - (40)2
—6+8Bi+3i+4

9+ 16

21. Question

If n € N, then find the value of " + i+ 1 4 n+2 4 jn+3
Answer

As we know that,

i=v(-1),P=-1,B=-i*=1

z =i+ N+l 4 jn+2 4 jn+3

=N (L+il+i%+i3)

= iN (1 4+i-1-i)
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= 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

Z is a purely real, it meansIm (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 arg(z} ——_find z.
: 4

Answer
r=1z|=2,arg(z) = E: 8

z =r(cos © + isin 6)

5 1T+. L
(c-:)s‘dr 151114)

z(1+- 1)
—_ 1_
V2 W2
\-’EXV’E
V2

z=v2 (1+i)

(1+1)

24. Question
Write the argument of ('1 + \.@')[1— 1) (cosB+1sin0).

Answer

As we know that,

arg (zq1zp) = arg(z;)+arg(zy) so,

arg (z1zz3) = arg(z;)+arg(zy)+arg(z3)
arg((1+v3 i)(1+i)(cos 6+ i sin B)

= arg(1+v3i)+arg(l+i)+arg(cos 6 + i sin 0).......... (1)

Get More Learning Materials Here : & m @&\ www.studentbro.in



Im(z,) v s
= arg(1++v31i) = tana = - ==
z, = arg(1+V31) an a |Re(zl) = |7 c
~arg(z;) =10
s
"

Z5 = arg(1+i)

. Im(z,)
ana = Re(z,)
-3
=|- = -
1 4
~arg(z;) = 8
i
* =3

z3 = arg(cos © + i sin 0)

=1(cos 6 + i sin )

arg(zz) =10

“Inr(cos® +isinBO),arg(z) =6

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

MCQ

1. Question

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

B. 0

C.1

D. i

Answer

We know that

i=V(-1)

=i X |

=vV—-1x+-1

=-1

(L+)(1+i2)(1+i3)(1+i%) = (1+i)(1+(-1))(1+i3)(1+i%)
= (1+i)(0)(1+i3)(1+i%)

=0

2. Question
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Mark the Correct alternative in the following:

If ﬂ is a real number and 0 < 8 < 2m, then 6 =
1-215m6

A n

B. /2

C.n/3

D. /6

Answer

3+2isin B 3+2isin® 1+2isinB
1-2isin®  1-2isin® 1+2isin 8

3 — 4sin’0+ 8isin O
N 1 + 4sin26
3—4 51112(-}+ ~ 8sinb
1+ 4sinZ0 ! 1+ 4sin2@

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

3. Question

Mark the Correct alternative in the following:

F(1+i)(1+2))(1+3i)....+ni)=a+ib,then2 x5 x10 x ... x(l+ﬁ)isequa|to
A. 'Ia:—b:
B. 'Ia:—b:

C. a2 + b2

D. a2 - b?

E.a+b

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( +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)2)......((1)2 - (ni)?) = ((a)? - (ib)?)
2X5x%x 10X ...... x (1 + rt) = a2 + b?

4. Question
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Mark the Correct alternative in the following:

If fa+ib = x +1v. then possible value of _fq —ib is

A. X: —}-': B X: _}r‘

C.x+iyD.x-iy

Answer

Vva+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

T

A |z|=1larg(z) =2

B. \z|:1.arg(z):%

J3 A=
‘ 24

2
D. |z|= ﬁ.arg(z )= tan™ %

Answer

il . . T
Z= cos—+isin-
4 6

2l = Jeos?g + s
Z| = Cosc— sin-—
4 6

Il
<
“"|dﬂ BRI =
_|_
W | =
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sin1T
6

arg(z) = tan™! =
coso
]
1
= tan~!—
V2

6. Question

Mark the Correct alternative in the following:

The polar form of (i2%)3 is

T .. Tt
A, COS— +1811—
2 2

- -

B. cosm+1sin 7

C. cosm—Isinm

T .. 7
D. cos— —1sin—
o) o)

Answer

2 = (i25)3 = {75 = [4x18+3

We know that i4 =1 and i3 = -i
z=i"18i3=0-ji

Izl = o2+ (-1)2 =

-1 —T
0=t -1 (_) - _
an 0 2

z = |z|(cos 6 + i sin O)

=1 (COS%T + isin%ﬂ)

mo T
= oS5 —isin
2 2

7. Question

Mark the Correct alternative in the following:
If 2 = - 1, then the sum i + # + i3 + .... upto 1000 terms is equal to
Al

B.-1

C.i

D.0

Answer

We know that

An+l —

an+2 _ 2 4

i4n+3 — i3 = .
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an+a _ 4 _ 1
i4n+1 + i4n+2 + i4n+3 + i4n+4 =i+ (-1)+ (-)+1
=0

S=i4+R+P+.... 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+i3

If z =

. then the value of arg(z) is

A. Tt

w | A

)
w|y

A

Answer

-2 (1-iW3) | —2(1-iVE)
T aHVII(-iVE) 4

—l+|\.’§
z= —+i—
2 2

Arg(z) = tan!

| |"'
N LG

= tan~*(—/3)

21

3

9. Question

Mark the Correct alternative in the following:

If a =cos 6 + isin 6, then l+a -
l-a

0
A. cot—
2
B. cot B
. 3]
C. 1cot—
3

-
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) 6
D. 1tan —
5

-

Answer

1+a  1+(cosB+isin@) (1+cosB)+isin®  (1-cosB)+isin®
1-a 1—(cosB+isin @) - (1—cosB8)—isin® (1-cos8)+isinB

B 2isinB
2—2cosbB

; sinB

1—cosB

0

=1 cot=
2

10. Question

-0+

Mark the Correct alternative in the following:

fF(L+i)(1+2)(1+3i)...(L+n)=a+ib, then2.5.10.17 ........ (1+A)=
A.a-ib

B. a2 - b2

C.aZ + b2

D. None of these

Answer

Giventhat (1 + ) (L +2)) (1 +3i).... (L +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(1-1(1 + 20)(1-2i) ...(1 + ni)(1-ni) (a+ ib)(a-ib)

(1 —i)(1 = 2i) ...(1 — ni) a—ib

((1)2 - (D212 - (2D)?)...... ((1)2 - (ni)?) = ((a)? - (ib)?)
2x5%10X..... x (1 +rf) =a+ b2
11. Question

Mark the Correct alternative in the following:

If (a: _1]_ _ 4 oy then x? + y? is equal to
2a—i
a (27+1)
4a” +1
g (a+1)
42’ +1
(a: —1]2
(422 1)
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D. None of these

(a2+1)? 2a+i
XK
Z2a—1i 2a+i

x+iy=

(a®+1)%(2a+1i)
- 4a2 +1

2a(a®+1)* (a®+1)?
= i
422 +1 422 +1
2a(a?+ 1)° (a® +1)?
T Taaz+1 YT aari

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

(a®+ 1)*

= (4&2 + l)m

(a® +1)*
© 4az+1
12. Question
Mark the Correct alternative in the following:

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

A.

NS

e

L
=

D.m
Answer

We know that the principal value of amplitude is value of argument lie between (-m,m]
arg(z) = tan'l(1) = E

So, E is called the principal value of the amplitude of (1 + i) because it lies between (-m,n]
13. Question

Mark the Correct alternative in the following:

-y 5 11
=

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

A. 16
B.8
C. 4
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D.2

Answer

2 2 @a-) .
1+ (1+) X a-i 1+i

2i \®
(@) -
Let check the value of (1 + i)" for different value of n
atn=1,1+i(no)
atn=2,(1l+i)?=1+i+2i=2i(no)
atn =3, (1 + )21 +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 + )1 + i)? = -4(2i) (no)
atn=7,(1+i°1 +i)=-8i(1 +i) =-8i + 8 (no)
atn =8, (1 +i)H1 + 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
Z7

g
A |—
Z

B. |z|
C. H
D. None of these

Answer

Let, z = re®

Ile — 1.2
|z|?

ZZ

r 2

re

=1
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Solve option A
Izl
z

1
-

I
B |re"9|

=le® |

=1

15. Question

Mark the Correct alternative in the following:

If a =1+ i, then a2 equals

A l-i

B. 2i

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

D.i-1.

Answer

a2=(1L+i)(1+1)

=12+ 2+ 7

=1-1+2i

= 2i

16. Question

Mark the Correct alternative in the following:

If (x + iy)3 = a + ib, then §+X —
a

A0

B.1

C.-1

D. None of these

Answer

(x+iy)3=a+ib

X + iy = (a + ib)?

a3 + (ib)3 + 3a2(ib) + 3a(ib)?

= a3 -ib3 + i3a2b - 3ab?

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

x =a3-3abZandy = 3a%b - b3

x y a®-3ab® 3a’b-b?
—+== +

a b a b
=a%-3b? + 3a2- b2
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= 4(a? - b?)
17. Question

Mark the Correct alternative in the following:
( —2-)(.“’—3-) is equal to

A. \/g
B. _\,g
C.i/6

D. None of these
Answer

V-2=+v2iand vV-3=V3i
V—2vV—-3=+2ix

\.@i

=2 V6

= -V6

18. Question

Mark the Correct alternative in the following:
1-iy3

The argument of
1+i3

A. 60°
B. 120°
C. 210°

D. 240°
Answer

l—il,.'E_ {l—il,.'g}{l—il,.'ﬁ}
1+il,."§_ {1+il¢"§}{l—i\."§}

-2 —2iV3
- 4
—1 4 —\,-"5
- b=
2 2
_\.@
Argz = tan™?! —Z_
2
s
-3
=60°

But answer is going in 3" quadrant because tan 6 is positive but sin 8 and cos 8 both are negative and it is
possible only in 3™ quadrant.

So, answer is m + 60° = 180°
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19. Question
Mark the Correct alternative in the following:
If z = [EJ 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 2

1+i%+2i
T 141

1—1+2i
-

20. Question

Mark the Correct alternative in the following:

¢z 1+21 o @ |
If £=——"—""="- 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

A tan—12
I'dZ = 1an -~ —
g 1

=0
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21. Question

Mark the Correct alternative in the following:

1
If s =——""—=.then|z| =
(2+31)

|

1

L

1
5
1

12

D. None of these

Answer

-t
Z= (2+321)2
1 (2 — 3i)?
= X
(2+3i)2° (2-— 3i)2

—5—12i
T 169
-5 —12

= 169 1169

2

)

25 + 144
| (169)2

169

(169)2

1

13

22. Question

Mark the Correct alternative in the following:

If :;. then |z| =
(1+1)(2+3i)

Al
B. 1;’@
C. 5,26

D. None of these

Answer
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1 1

Z

T (+)(2+3i)  —1+45i
1 (—1 —5i)
= X
(—1+5i) " (—=1—51)
—1+,—5
=26 '8
—1\2  —F\?
— —_— + e
lzI ( 6) (26)
1+25
— ] (26)2
1
26

23. Question
Mark the Correct alternative in the following:

Ifz=1-cos 8 +isin 0, then |z| =

w

()

o)

o

&»
|

0
12

Answer

|z| = /(1 —cosB)2+ (sinB)2

= /2 —2cosB

=2 |sinE|
2
24. Question
Mark the Correct alternative in the following:
fx+iy=(1+i)(1L+2i)(1+3i),thent+y?=
A0
B.1
C. 100
D. None of these
Answer
Giventhat (L +i) (L +2) (1 +3i)=x+iy...(1)

We can also say that

Get More Learning Materials Here : & m @&\ www.studentbro.in



(1-)(1-2)(1L-3i)=x-iy...(2)
Multiply and divide the eq no. 2 with eq no. 1

(1+ D(1-D( +20(1-2D)(1 + 31)(1-31)  (x + iy)(x-1y)
(1 -1 — 20(1 — 31) B X — iy

((1)2 - (212 - (2D2)((1)? - (30)?) = ((x)? - (iy)?)
x2+y2=2x5x10=100
25. Question

Mark the Correct alternative in the following:

1
If z = . then Re (z) =

l-cos O—1sin O

Answer

7 — 1 _ 1 (1—cosB8+isin@)
" 1-cosB—isin® (1—cos8-isin®) (1—cosB+isin@)

(1—cos8)+isinf
B 2 —2cosH

1,

S
= L‘J‘ —
[sS]an]

Re (z) = 2

26. Question

Mark the Correct alternative in the following:

. 3+ 51
If X +1y = -, theny =
7—-61
A. 9/85
B. -9/85
C. 53/85

D. None of these

Answer

3+5i
7—6i

X+iy=

(3+5i0) (7+60)
~T=6) 7+6D
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—9 + b3i
85

-9 53
85 85
_ 53

85
27. Question

y

Mark the Correct alternative in the following:

1-1x

If —a—+1ib. then a2 + b? =

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

Answer

(1—ix) (1—ix)
(1+ix)  (1—ix)

at+ib=
1—x?%— 2ix
1 +4x2

1—x2+. —2x
= i
1+ x2 1+x2

1-—x? ib —2x
a=——andb=——
1+ x2 1+ x2

AT 1—x2 2+ ( —2x% )
4 T\ +x2 1+x2
B (1-x%)*+ (—2x)?

T (1+x9)2

2

1+ x*— 2%% + 4x?
(1+x2)2

B (1+x?)?
- Gy

=1
28. Question

Mark the Correct alternative in the following:

a+1b
If 8 is the amplitude of —, thentan 6 =
a—1b
A 1231
a~ +b-
B. Fab 1
a_' _ b_'
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a’ —b’
a’ +b°
D. None Of these

C.

Answer

at+ib (a+ib)  (a+ib)
a—ib  {(a—ib) * (a+ib)

a? —b? + 2iab
a% + b2
az—b2+. 2ab

T 2+b2 " 'aZtbe

( 2ab )
az+ b2
a? _ b2
(=)
2ab
a2 — p2

29. Question

Tanb =

Mark the Correct alternative in the following:

1+ 71
If Z= — - then
(2-1)
A lz| =2
1
2
s
C.amp(z)=—
amp(z) 7
D. amp(z):E
4
Answer

1+7i  (1+7i) , (3+4i)

3-4i  (3-4D) 7 (3+4i)

—25 + 25i
N 25
= —1+i

2l = D2+ 12

= V2

1

amp(z) = tan” -

30. Question
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Mark the Correct alternative in the following:

The amplitude of E is equal to
1

@
to | A

Answer

=0+i(-1)

51
amp = tan F

—T

2
31. Question

Mark the Correct alternative in the following:

The argument of u is
1+1

2| A

@
2| A

L
=

[

N
A

[§]

Answer

14 (- a-d)

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

=0+i(-1)

L1
arg = fan" - —

—Tr

2
32. Question

Mark the Correct alternative in the following:
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1+iv/3 is
J3+i

The amplitude of

>
W | A

oA

D._=

6
Answer

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

243 + 2i
4

\.”54_.1
- 1
2 2

amp = tan™!

-
L\.:l| c,ﬁ]|m| =

;1

= tan~1—
V3

T
6
33. Question

Mark the Correct alternative in the following:

The value of (iI° +i® + i’ + i + i9/(1 + i) is

A —(1+1)

o
I\J|l—l

Answer

We know that

i4n+1 =
4n+2 — 2 = 1

i4n+3 — i3 =
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i4n+4 — i4 =1

P+O+7+B+P =i+ (1) + () +1+i

(P+i+i"+i®+1i%) i
(1+1) T 1+
i 1—i
T1rit 1o
1 .
=E[1+1)

34. Question

Mark the Correct alternative in the following:

1+ 2i+3i°
—— "~ _equals
1-21+31"

A

B.-1

C.-i

D. 4

Answer

1+2i+3i% 1+i(2+31)

1-2i+3i2  1+i(—2+3i)
i (Tl +(2+ 31))

_1(i—1+ (—2 + 31))

—i+ (2 + 3i)
=i+ (—2+ 3i)

2+ 2
T 242

1+i —1-i
S g

35. Question
Mark the Correct alternative in the following:

»502 2300 , 588 , -386 , 384

The value of 1{ —1is

82 -580 | -578 | -5376 | -574

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

Answer
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We know that

i4n+1 =
jAn+2 — 2
=-1
i4n+3 — |3
= -i

i4n+4 — I4

592 _ i4(147)+4

{582 — 4(145)+2

i590 = i4(147)+2

{580 — j4(144)+4

i588 = i4(146)+4

578 _ 4(144)+2

{586 — 4(146)+2

576 — j4(143)+4

i584 — j4(145)+4

=1

574 _ 4(143)+2

=-1

{292 4290 4§88 1 286 1 1384 ) 1-1+1-1+1
{582 + {580 4 {578 4 [576 4 {574 1 4+1—1+4+1-—1
=-2

36. Question

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

A.8

B. 4
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C.-8
D. -4

Answer

L+ D+ (1-)* =1 +0)2)2+ ((1-0)?)?
= (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

Ala>b>0
B.a<b<0
C.b<ax<o
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
3 - >< -
a+ib a—ib
a? — b? — 2iab
az+ b2
a’—b*  —2ab
= +i
az + b2 aZ + b2
2 —p? —2ab
az+bz<03“d 2_'_bz‘ciﬂl

a?-b? < 0and 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:

Iff(z)= ?_Z; . where z =1 + 2j, then [f(2)] is
1-z°
a2l
2
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B. |z|

C. 2|z

D. None of these
Answer

lzl = J(DZ+ (22 = V5

7—z
f(z)=l_z2
7—(1+ 20)
1—(1+20)?
6— 2i
T a4
3—i 242
T2 2%2+ 2
8 + 4i
T8
1+t
2

2

1= [+ ()

39. Question

Mark the Correct alternative in the following:

X .
A real value of x satisfies the equation i a—ib(a.beR). ifa? + b2 =
+4ix

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
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2y pe o (2 16¢ 2+( 24x )2
a =
9+16x2) ' \9+16x2
81 + 256x* — 288x% + 576x°
- (9 + 16x2)2

(9 + 16x%)?
(9 +16x2)2

=1
40. Question

Mark the Correct alternative in the following:

1
The complex number z which satisfies the condition

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

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

Let,z=x + iy

i+z Xx+i(y+1)
i—z —x+i(-y+1)

_ x+i(y+1) —x—i(-y+1)
T Xty + D x—i(—y+ 1)

—x*—y*+1-2ix
X2+y?—-2y+1

—=x*-y?+1 o —2x
= i
x2+y2—-2y+1 x%2+y?-2y+1

z .
: =1 lies on
1-Z

|i+Z|_ —xZ2—y2+1 2+( —2x )2
i—zl  J\x2+y2-2y+1 x2+y2—2y+1

_[(x*+y*+ 1+ 2x2y2 — 2x% — 2y2) + 4x?
- (x2+y?2—-2y +1)°

_[(x* 4yt + 1+ 2x2y2 + 2x% — 2y2)
- (x2+y2 -2y + 1)2

i+z
i=l-1
i—z

1

(x*+y*+1+2x%y2+ 282 —2y?)
(x2+y?2—2y+1)? B

x4y +1+2x2 y242x2-2y2= x*+y4+1+2x2 y24+2x2+

6y2-4y3-2xy(x+y)—4y
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8y2 - 4y3 - 2xy(x +y)-4y =0

y(8y - 4y? - 2x(x +y) - 4) = 0
y=0and 8y -4y? - 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|2 > [z

B. |2 = [z|?

C. |z? < [zI?

D. |z|? = [z[?

Answer

Let,z=a + ib

Z=a—ib=a+i(-b)

|zl = Va2 + b2
|22 = a2 + b?
|zl = \az + (-b)?

N Fo

|Z|? = a? + b?

|z|? = Iz

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 23] = |z1] |22]

B. arg(z; z) = arg(z;) arg (z)
C.lz1 + 22| = |z1] + |22

D. |21 + 25| = |z1] + |22
Answer

Let, z;= riel® and z, = rpelP
|z1] = rpand 23] =13

Option A

7125 = rrpel(@+h)

|z125] = rirp = |z1] |2

Option A correct
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Option B

arg(zyz;) =a + B

= arg(z;) + arg(zy)

Option B not correct

Let,zy =a+ibandz =c +id

Option C

z1 + zp = (a+c) + i(b+d)

|z, +z,| = \f(a+c)2+(b+d)2

|z,| = 4/a? +b? and |z,| =

Jez +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

[(1+x)+iy|=1

JaA+0r+y2=1

x+12+y?=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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