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Ex 13.1

Q1(i)

We know that! = /-1
iZa-1
i¥a i

it=1
In order to find /" where n > 4, we divide n by 4 to get quotient p and remainder g,so that

n=4p+qo0sq<4

Then (" =¥+
=i% x?

= l."‘)p xi?
=17 %9
-4 [ lp-l]

Hencei” = ¥, whereo £g < 4
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Q1(ii)
Weknow thati = -1
iZm-1

it= i

it=1
In order to find " where n > 4, we divide n by 4 to get quotient p and remainder q,so that

n=4p+g,05q <4

Then i" =¥+
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Hencei" = i, whereo € g < 4 60 s\\
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Qa(iii)
We know thati = =1
i2m-1

¥

ife1
In order to find /" where n > 4, we divide n by 4 to get quotient p and remainder g,so that

n=4p+qg05q <4

Then i =¥+
=% ?

= ‘."4)p xi?
=17 xi?
= [ 19-1]

Hencei” = %, whereo £q < 4
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Qi(iv)

We know that/ = -1
fem=]
i2a i
it=1
In order to find {* where n > 4, we divide n by 4 to get quotient p and remainder q,s0 that

n=4p+q,05q< 4

Then i” = ¥*7
=% x?

- qu}p wi?
= 1P xi?
- i? [ 19-1]

Hencei™ = 1?,whereo< g < 4
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Q1(v)

Weknow thati = (-1

i%a-1
3

= -

i
it=1
In order to find " where n > 4, we divide n by 4 to get quotient p and remainder @,so that
n=4p+Q,05q< 4

Then % =j¥*9
=% y?

= (i‘)’ xi?
=17 xi?

=i? [ lp-l]

Hencei” = 1%, whereo sg < 4
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Q1(vi)

We know that! = 4/-1

ita-1
iZmo

it=1
In order to find * where n > 4, we divide n by 4 to get quotient p and remainder g, so that
n=4p+qQo02q<4

Then " =;%+?
=% 9

= t.'"‘r ®i?
=17 xj?

=7 [ 19-1]

Hence!" = (7, whereo £q < 4
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i %1+
= [1 xi+1xi?+1 ><1"$+1><.-""}3
=(i-1-i-1)°

- (-2

=-8

. . . - 3
(.'??+fm +i% +f“4) =-8

Q1(vii

Weknow thati = J=1
i%a-1
i3a-i

‘=1

In order to find /" where n > 4, we divide n by 4 to get quotient p and remainder @, so that
nN=4p+Q,0£q< 4
Then i” =j%*¢
=% xj?

- (i) x
=17 xi? 0 . O®
=7 [ 1P-1:| i > \
Henoei" =i, whereo < g < 4 %
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In order to find {* where n > 4, we divide n by 4 to get quotient p and remainder g, so that

N=4p+Q,0£Q< 4
Then i? =j%+¢
=% % ¢

LaVP
- (14) x 17
=17 %7
-lv

[+

Henoei” = %, whereo < g < 4
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=2i
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1410 420 a2 2 4x5 T 2
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1+1xi®+1+1x4%
1-1+1-1

= 0, whichisrealnumber

Q3(i)
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Toni it
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1

i ke

Q3(iii
it et it =14 -1+ ({-1]+1
=0
i+ eit=0
Q3(iv)
R T Rk T R P LN R P YL
=1xi+1xi?+1xi’
=i-1-1/
=-1
!
Q3(v)
(592 ;990 ;588 586 564 ) (148 14T 2 deldT | cdeldE o3 cdeld6
(552 | (5E0 578 ST (574 (4145 (7 4195 | 144 T  dx1d4 _ 4143 7
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Q3(vi)

T+ +i*i® %4 4090

O I Y L il T Rk b vy L L L Y Y L b b S T

=1-1+1+1wi2+1 414+l +1uiZ4+l+1uiZ41
=1-1+1-1+1-1+1-14+1-1+1
=1

Q3(vii)

[1+| +[1-1) =[1+| :|+ i)3
[1+|+3 +[1-3+32-1%)
—(1- 1427 4 (1-F-3+1)

=S¥ -2-2i
- —G-2-3
= -Z2-10i
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Q1(i)

fr+i){1+2i)=1xf1+2)+0 {1+ 2)
=1+ 2 +i+2i%
=1+3-2
==1+3F

fred)(1e2i) =143
Qi(ii)

3+2  3+2  (-2-7)
i) 5 X 7
-2 4 [-2+al -2 =

[F‘.atiunalising the danuminatur]

Rl [l wie] v (a+ib)(a-ib) = a2+ b2
B, [ (a+it)(a-i2) ]
A g
—4-7
"7 s
=4 7.
-?-E'
I+ -4 7
'—E+."_?_E'I
Q1(iii)
1
[2-”'}2 224-[:!']24-2:-:2:(."
1
a1+ 4
1
RETT
= : :-:l{a_r”:l onrationalising the denominator
_[3+4-1|_] =) [ tionalisingthe d tor | 0 ‘\06
2 % [ (a+ib)fa-ib)= +bz:| @b c,)\'
3= ) &Q}
% S %
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Ql(iv)
-i fi-i) f1-7) o :
1‘”_ - {1H_] x [1-5] {Rahunallslng thedenom |natc|r:]
El;’}_ [ [a * .l'b] {a- .l'b] -3+ b2:|

B 124-12
- 124i2-2xixl
2
_ 2
S 2
= -
=0-!
’ 1;J =0-1
+1
Qi(v)
.- | . ] ]
‘E-I-i . 23...,3...:!;;:: {E"‘"} I: {5+b’3-a3+b3+3d:{a+b]:|
+ + 3
B=i+6/[2+]F T
=i J;JEE. +:]] [;_::] {Onrationalising the denominator)
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tEt- 6 + 11/} [2-3."] -
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(2 + 11} (2 - 37}
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Q1(vi)
{1+4} {1+@) i 1{1+q§5]+i {1 +ﬁi}
1-i ) 1-1i
1+3 +i-58 .

Lt ey

= {1— ﬁ);_:t“ ﬁ) ® {1:} (Rationalising the denom inator)
_ {1— \E)[lﬂ'] +1 (1+ «ﬁ)[lﬂ']

1%+ 17

_ 1+ —ﬁ‘lﬂ'] +i {1+J'+£{1+i]}

2
1+ —ﬁ—ﬁr+a’{l+:’+ﬁ+4§r’}

2
_1-J§+i-\ﬁi+i-1+\ﬁi-aﬁ
2
-2-J3-+2.f
T2
= =3 4]
{1+I](1+£."l=_ﬁ+ll

1-4

Q1(vii)

2+3.r'_2+3."x[4—5"]
4+5/ 4+5 [(4-5)
2{4-5/)+3i [4- &)
4% 4 52
8-101 +12/ +15 L2 _1]
B 16+25 %=
_ 23+

{rationaising the denom inator)
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Q1 (viii)

(1-i)° £-if-3xaxift-i)  [u{a-b)*=a%-b%-3ab(a-b)
1-° 1- (-} andi® = -
1-{-i)-3if1-)
B 1
_l+i-3i-3
h 1+
-2-2i
B 1+
) -2‘14- ."}
—_
= =2
= =2 400

(1-1)?

T3 =-Z+0i
-1

Q1(ix)

=3 1 -3 1
(1+27) -m [,z -—]
1
17+ (2 + 3x1x2i (1 +2i)
1
17 42% % + 6i {1+ 20)
1

- t % = miandi? = -1’
1-81r+6/ =12

1
-11-2
1 (-11+2)
- ¥ -
-11-20 0 [-11+2i)
1142/
(-11)° + 2

=—11+2." @

e, > &

138 "1z %) <
oo, 2 9

2 {1 +2i) =%+%f ,\é Q
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Q1(x)

-4 3-4
[4-2)[1+) 4(1+0)-2i[1+/)
B 3-4/
TAvai-zez
_3-4
6+2i
-4 B6-2
TGz B-2i
3{6-21)- 4 [6-2i)
) 62422
_18-6i-24i-8
) 36+ 4
_10-30i

-4 1

e |

[4—2;](1.”} i

Q1(xi)
[;_ L][a—-ﬁ]_ (1ei-2(1-4) 3-4

1-a4 1+iJ\ 5+ (1-4)f1+1) e
{1+i-2+a) Fo 4
= —
i+ -4{1+) 5+i
(14-;'-21-3;'} -4
'1[1+a'j-4-i[1ﬁjx5+a'
(-1+9) -4
[l+a'—=1||'+4-])< 544
-1f3- 4i)+ 9/ [3- &)
fs-ai){s+)
_-3+4+27+36
sfe+i)-3(s+i)
33+ 3L
25 +5/ -15 +3
I3+ 30
28 - 10/

_ [33+31)) x[2a +107) @

28 - 107 28 + 100

3 O
3328 +33 %10/ + 31 %28 + 31 x 10 0 \\

28% 410

0244330/ + 868/ - 210 @

B 784+ 100

_ B14+1198 %

T o4 K Q
614 llgElJ. \'@

—_—
B84 B4 %
307 599 .
=—+—1

24z 442 Q Q
Pe— - . — _— ‘ 0&
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1-4 1+i)L 5+ 442 442 ¢ @



http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ m WORaaae

PDFelement

Remove Watermark g

Q1(xii
We lave
i+¢ﬁr‘_i+-ﬁr‘xl+-ﬁf
1-2i 13 1442
5(1+2i ) +-42i(1+-/21)
A — J
_S+5JE|+@—2
3
_ 3463
3
=1+2%
5+\|'T"i -
mm,m-u,ﬁ;
Q2(i)

Wehave(x +iy)[2-3) = 4+i

:-X{E-B.f]-r.fy[E-BJ]-ﬂ-H'
= 2N -3+ 2+ Ay =4+
=2 +3y +i[-3x+2y) = 4+)

Equating the real and imaginary parts we get
23y =000
3+ 2y =100

Multiplying (i) by 3 and {ii) by 2 and adding
Bx —Bx =9y +dy=1242

= 13y =14
- _ 14
¥=13

Substituting the value of yin(, we get

2x+3xﬁ=4
12

42
=2 +—= 4
13

= 2x-4—§ @

S
x—ﬁan y—ﬁ ‘\\\O @@
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Q2(ii)
(3x - 2iy) {2 +i)* = 10({1+7)

= {Elx -EJ'y}[EZ-n-a'zd-ExE xa’l =10+ 10/
= [3x -2iy)(4-1+4) = 10+10

= 3x[3+4)- 2y (3+ 4) =10+ 10/

= 0x +12% - By 48y = 10 + 10/

= Ox + 8y +i[12% - 6y) = 10+10¢

Equating thereal andim aginary parts we get
9x +8y = 10,0 i)
12x -6y =10............ (i)

Multiplying (i) by 6 and(if) by 8 and adding
S4x 4+ 964 + 48y - 48y = 60 + 280
= 150x = 140

140
— XN o=

150
= X=E

15

Substitutingvalue ofx in (/) we get
14

Qu_—+8¥=10
15 ¥
=E+Ely-1EI
5
42
By = 10 - —
= ¥ c
- Ey=5l:l—42
5
=]
By = —
= ¥ 5
1
] F-—
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Q2(iii)
(1+)x-20 (2-3)y+i
3er 0 3-1

_ (3-i{{1+i)x-2i)+(3+i)f(2- 3i)y +1) .
(3+7)(3-1)

- [3-i)L+i)x-2i(3-i)+(3+/)(2-3)y+i[3+)) _:

37 +1°
- (G+3-T+1)r-0i-2+[6-9+2 +3)y+31-1 _
9+1 )
:>[4+2.']x—6.'—2+[9—T.']y+3.'—1=1

10
= AN+ 2R -G 249y - Ty +3-1=10
=ax+ Oy -3+0 (20 - Ty - F) = 100

Equatingreal andim aginary parts we get

4x +9y - 3= 0. ff)
and2x =7y =3 =10
iB2v =Ty =13...iierns, (if)

Multiplying (i )by 7,(# )by 9 and adding we get
20x +18x + 03y -63y =117 +21

= dax =117 +21
= 46x =138
= v =28
46
=3

Substitutingthe valueofx = 3in [}, weget

4x3+9y =3
= 9y = -9
- y-2
9
= p=-1
Hence @

x¥=3y=-1 60 ‘\O
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Q2(iv)
f1+i){x+1v)=2-5i

= 1fx+iy)+ifx+iy)=2-5
= Nely+ix-y=2-5H
= X -y+ifx+y)=2-5

Equatingreal andim aginary parts we gat

adding (i) and (i) we get
2x = 2-5
= 2x = -3

-3
T
2

Substitutingthe value of xin{/}, we get

—_—— P
5 ¥
-3
= —-Z=
> ¥
-3-4
= =
y 2
= ¥ mli
2
Hence
y -3 -7
2T
Q3(i)

If z = % +iy is acomplex number, then the conjugate of z denotedby zisdefinedas z = x - iy

letz = 4- 5 60 ‘\O

=Z=44+5
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=335 %35 {Onrationalising the denominator)
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Q3(iv)

letz = {3-’-,}
2+!

_32+."2—2x3x."
2o
9-1-6
B 24
_8-6
2+
B-6&f
- 2 XE-J
_Bfa-i)-sif2-i)
2°+1
_l6-8-12/-6
A+l
10 - 20
~ 5
= Z=2-4

2-1

Hence
T=2+4i

Q3(v)

z={l+1][;+1]

341

241 +if2+1)
B EFY
_2+i2-1
N I+14

1+3
.3+:'

frea) (3-4)
C3-i+3ia-)
T 37412
_3—.l'+9.l'+3

9+1

6+ 8

10
2(3+4)
BT
_2+4
C 5

let

= Z

Hence
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Q3(vi)

f3-2i){2 + )

32 +3) - 2i (2 +3i)
- 2—!+2.|i[2—!)
_ B+ -4+6
T 2-i+4i+2

12+ 5i
- 443

12+5.-'x4-3.|'

443 4=
12{4- 3)+5i [4-3)
4(4-3)+3[4-3)
48 - 36/ + 20/ + 15
" Tl6-12i+12i 40

letz =

B3 - 16§
16490
o 63 - 16
25
= 63+ 16/
L E®
25
62 16 .
= —4 —
25 25
Q4(i)
Ifz = x +iy isacomplex number, then themultiplicativeinverse of z, denotedby z“or%
isdefinedas z! = L
Z
_ 1
XAy
1 xx—w

=x+w X =y
_ Xy
x4yt @

X ¥

T 2
Z=1-1 ’\é Q

~z'la ﬁl - ﬁ[_ll i
1% +1 1 +1 %
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letz = {1+N§)2
= 12+[.|'¢";-']2+211w'ﬁ

=1-3242f3
- 223
-1 -2 Egﬁf
-z = 2 7" = 7
()" +[2B) (-2)"+[243)
_ -2 2.5
4412 4+12
_2 2B
16 156
e
B B
QA4(iii)
letz =4-3
4 [-3)
Thenz™ = -
42 4 (-3 a% +(-3)
- + 3 i
16 +9 16+0
—i+i{
25 2E
Q4(iv)
IErtz--J'.E+3i
Thenz! = ;’E - 23 i
() +BF (B) «6)
$53 ;
CE+Q 540
=£—i}l
14 14
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Ifz =x +iy then|z|= M Z oy’

Wehave,
Iy =2-i,Zx=1+1
I+ EZ=2 -1 +1+7

=13
and  Zy-Zo=2-i-1-1/
=1-2i
Zy+Z,+1 a3+1
21—22+."=1—2."+."
4
T
_ 4_x1+.'
1-7 1+
_4{1+4)
17412
4{1+1)
T T
=2 f1+/)
. LZH = |2[1 +."]|
Zy— Zo+!
= 2|t +] [ [2:22] = [24] %[22 )
= 2xf12 412
=2>-c«f§
=22
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(3
- e o R {rationalising the denominator)
£y 21 A
) [21]2 Zp
2144
(2-1) (-2 +4) - e
= ? { zz = 7| :]
1

[22+."2—2>-<2x.")[—2+."]
- i
Cfa-1-ai)-2 40
S 224 (1)?
) [3-4)(-2+1)
4+
=3f-2+i)-4i{-2+])
_ -6+ 3 +8 +4

g
-2+ 11f
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Q7
let=z = 1—+J:— 1;
1-+ 1+
ey - -0
- (1-4){1+i)
12+J2+2x1xi—{12+12—2xlxi}
) 1% + 1%
Cl-1+2i-[1-1-27)
- 2
_ 2+
2
_H
-
= F =2l
7] = [2f]
= 2] [ [2122] = 2] > |22}
2 (¥l
Q8
s e a3 +1h
4 a-ih
= (x +."y) = [aﬂbJ [ontakingconjugatebath sides)
a-lhb

e a+a’b) N _z]

- - [[]_
a—ih
a+ih

a+.".bx - ib
a-th a+ib

v iy [ - dy) =

= x4yt
praved
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Forn =1, we have,

1+ 1+
1-7 141
WE
f1+i)
17417
_12+."2+2><1>-c."
2
28 el
_? {..l ——1)
=, which is not real
Forr = 2,wehave
L2 .
1+ . 1+
=] =3 '+ —— = 1form ahowve
1-1 1-y

= -1, which is real

Hence the least positive integral valueofn is 2.

Q10

1+/cosg

1-2/cosé8

_1+icosé  1+2icosd

- 1—2,:‘0::56'x1+2.l' cosg
1+2icosé+icoss 1+ 2/ cosd)

B Tei {2cos 8]2

letz =

_ 1+ 2icos8 +icos8 - 2cos< g
1+ 4cos28
_1—2c0528+3!m58
1+4cos28
1-2costa Jcos g
= ok 2
l+4cosc8 1+ 4cos g

weknow thatzispurelyrealifandonlyiflimz =0

Jcosg

] T =0 [ zisgiven tobe purely real] 60 ;\\'C)
= Jcosg =0 @ Q

= cos& =10
= cos8 = cos - @
i O
. Thegeneral solutionisgivenby %

9=2mri%,nez
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: ; : T o o=
=.'”{1+.'2—2x1x.') ['.'T=.',u5|ﬂ'§|r3mblem1|:|]
.

=" f1-1-2i)
= -2 =i

o= _EJ'.".‘+1

LForh =1
7 = _EII-1+1
BB T
= 2, whichis arealnumber

o Thesmallestpositiveintegervalueofnisl,

Q12

(IHT [1_;]3 ,
— | | —| =x+i
1-i 14§ 4

= [w] - [w] = x + {p[Rationalizing the denomiantor]
(1—ix1+5) {1+ 01—

SEAEET

2@ [—3]*‘ Y

=P (=i =x+iy @

= —f-i=x+ip &(b

= -li=x+iy Kg Q
0 qy

Comparing the real and imaginary parts, %

(x,p)=(0,2) Q &Q
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Qi3

(1+1)°
2—1
(1+2-1)
:—
2—-1
2t ,
= ——=x+1y
2-1
2i(2+ 1)
(2-i)2+1)
2(2i-1)
= =%
441
4; -2

=x+1y

=x+1y

= x + iy[Rationalizing the denonunator]

+1y

= =x+1y

= 2+'4 +1
——4i—=X+1
5 5 .

Companng the real and imaginary parts, we get

; 100
:{wj =a+ib[Rationalizing the denominater |
Cl+i51-6

:((1E3;}]lm=a+¢ 60 .\O
2f 00 .

:{_T]l =t &(OQQK(O

=(-0)1=a+b %\® %_

=l=a+ib
Commparing, we get (a,b)=(1,0) ‘\‘\\OQQ(&Q
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Q15

a=cos &+isan d
14

1-a
_l+cosf+isin ¥
" 1-cosB—isin &
_ (1+cos8+isin F)(1— cos 8+isin §)
C (l-cos@-iandi(l-cosO+isn d)
_ (I+cos8+ism F)(1-cos H+isin )
B (1-cos & —(Gsn &)’

_ (l+isin 5‘]3-:0519

T 1-2cosB+cos’ B+sin’ 8
_1+2isin &—sin” &—cos” &
T 1-2cosB+cos G+sin- g
B 1+ 2 sin 8-1

T 1-2cosB+cos’ B+sin®

[Eatonalizng the denonunator]

[ cos? B+sin 9=1]

_ Zsin#
"~ 1-2cos8+1
_ disin@
T 2-2cosd
_ isn @

" 1-cos#

. 8 8
iZsin —eoos—
2 2

Zsin” —
2

;'1.34::5E
.- 2

) g

=—2t =jot—
sin—
2
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Q16(i)

We have,
3-5¢
N o=

2

= 2% = 3=5j
= 2x-3=-5

= (2x - 3)° = (-5i)°

= 4% +9-12x=-25
= 4x?-12x +34=10
:az{zxz-ﬁx +1?l-n

= 2x%-Bx+17=0

Lox?eon® o Tw 472

mm Wondershare
PDFelement

Remove Watermark g

=x [2;(2 - Bx + 1?} + B2 - 17w 4 257 — T+ 72 {addingar‘udsu btracting 6x % and l?x]

=x w0+ 8x7 - 2w +72
= 4[ex"-x +17)+4
=4x0+4

=4

Q16(ii)

We have,
¥=3+2

= x-3=2

= {x - 3)" - (2)°

= x2+37 - 2x3xx =4
= x240-6x+4=0

:»xz-ﬁx +13=0

Mo,
x* - ax? 4 4% 4+ Bx + 44
-x'z{xz-ﬁx+13]+6x2-13x2-4x3+4x2+Elx+44

w2 w0+ 2%7 - Ox2 4 Bx + a4

= 2#(;{2—6x+13]+12x2—25x—9x2+8x+44
= 2x x0+3x7 - 18x + 44

= 3(x2—&x+13}+5

=3x0+5

=5

{using(i})

(using i)

{addingandsul:ltra::tingﬁx3and13x2] @

[u sing {:}] 60 c;\\o
{addingandﬁubtra:*tinglzxzand 26 @ @
[uzing[."]] K

(usina (i) %
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Q16(iii)

we have,

o o= -l+a'-..|5

=x+1= ."~..|‘E
=[x+ 1}2 = {."\Elz tsquaringbnth sides)
=xl+1+2x=-2

=xf+20+3= 00 i)

Mo,
x"" +4~x5I +Ex2 + dx 49

=x2[x2+2x +3]+233+1¥2+4}:+9

=x2x0+z¥{x2+2x+3]—x2—2x+9 fusing )
= 2x %0 - {x2+2x +3) +3+0 (using{i) and adding and subtracting 3
=-0+3+2 [using{i))
=12
Q1l6(iv)

we have,

1+/
M=

NG
= 25 = 141
= (ﬁx,z = (1 +J']2 {squaringboth sidas)
Sex? =14 v 2xixi

=1-1+2i

=2x% =g
=x%=i
= {x2]2 - {a’}z (squaringbath sides)

= x*w-1 @
=x%+1=0 (1) 0 \0
Now @b 6\
P rxtexien K% Q
- xf e antin @
=x21x"+1)+1{x"+1) 6\' %.
=%%x0+1=0 [USing{."]] . OQ 0&0
N @
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Q16(v)
x = [-2-+3)
x% = [-2- ﬁ) —dr AfF3 371+ 45
¥ = [1+ 4f3)[-2- 3] = -2- 8J5- 5 - 127 - 10- 93
x* [1+4ﬁ) = 1+ 83+ 487 = 47 + 83

2%+ 5 + T - x+ 41 = 2[—4?+8q§)+5[1[]—9\5)+?(1+4«5)—[—2—ﬁ)+41
=944+ 163 +S0-45yE + 7+ 28T+ 2+ I+ 41
= (9445047 + 2+ 41)+ (1643 - 4543 + 285 + 3

=6+0
=5
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Q18

1+)z = (1-Dz
el
(141)
(1-1)(1-5) -
(1+1)(1-1)
ayy (BT
(1+1)
—=

—Ei=—z

—=z=

[Eatonalizing the denominator]

=>z=-iz

Q19

Re (z")=0, z}=2

Let z=x+iy

=1

=(x+d)* =0

=X+ Ey- =0

=" — 3" =0...(), which is the real part of (x+8)"
|z[=2

=P =2

=x 4y =4 .(H)

Adding (1) and (i1}, we get

2% =4

=x'=2

=:-x=i\i!§,y=i~ﬁ

x+iy=\ﬁ2_+i\f§ O@
=22 O o
=J2-i2 @b (’)\\

=2 +if2 S
B gy


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ mm Wondershare

PDFelement

Remove Watermark g

Q20

letz = x+ip,

z=1
z+1
=l
-x+zy+l

Ll
x+1+iy

_ (1o ) x+1-0y)
T (x4 ) (x+1=iy)

_ (x—14+p) (x41-)
(x+1)% - i)

[ Fationalizing the denominator]

] %2 +x-i .g:—x—1+;'y+iz}f+i}r+y2
2 +2x+1+‘:¢,r2
_xz -1+ 2:'_)Jr+_]+'2
pe +2.7r+'l+_;|a‘2
2 12 +;,i2 -1 i 2y
g 2 2 2

" 2x+lty X+ 2x+1+y
“Itis a purely imaginary no. therefore real part =0

x2+y2—1

;r2+2x-lhl+,;.i2

=‘.\'.1'2+y2-—1=[]

=:>-:r2+|;y,r2 =1

=0

= .11'2+_]pr2 =1

=k|=1 @
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Q21

Letz, = x +iyy, 2,=x;, iy
la|=1=>x2 + 5% =1
z-1

z+1

23 =

: x+in—1
Xty =21 __ o .y,
x +iy, +1

n-1+iy

=X, +iy, =
waeed xn +1+in

D xy+iyy = (T Xation) [Ratonalizing the denominator]
(m+1)"-Gw)°
5’ =147 =ipx iy +x +Dy
(Xl +1)2 = (’:)'1)2
(xl + 1)2 = (‘)’1)2

1—1+23yl 2 2
= X; +iy =ﬁ—.f['-'x + ) =1]
R T I S

= x, +ly2 =

=X+

2 2353
— N _[exepl=]

Since there is no real part in the RHS, therefore x, = 0.
The real part of thez, =0.

=x,+iy, =
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Q22

Letz = x+ 1y
lz+1]=z+201+1)
=|x+iy+l|=x+iy+ 2+ 2

=}1||{x+1}2 +yZ ={x+ D)+i{y+2)

Companng, red and imaginary parts, we get
X+ 2-1.||J.'2 +2xele yz and y+ 2=0

y+2=0

=y==2

& L’x+2]2=:rl'2+2.rc+1+,}-rz

2 p

=% sl e d=x 4 2xaley
:~2x+3-3-2
=2x+3=(-2)

=2x+3=4

=2x=1

1
===
2

G- x+iy=%—:’2
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Q23
Letz=x+1v
lzf=z+1+2i

=gyl r iy 4+

o722 432 =(xH D) H (r4+2)

=x% 4% =(x+ D)% +2% x4+ 17 +2)- (y+2)2 [Squaring both sides]
=2 4% = 1% $2x #1428 (204 +2) - (y° +4 y+4)

=2y2 27 +4y+4=2i o+ 2x++2)

2

=y —x+2y+2=i{xp+2x+y+2)

(= m 25 2 (o 2r e+ 2)=0

Comparing we get,

(+2a+y+2)=0

=+ (y+2)=0

= x=—1& y=-2

Also, (7% - x+2y+2)=0

Taking x=-1, (¥ =(=)+2y+2)=0

= (3% +2y43)=0

Doesnot have a solution since roots will be imaginary
Taking y=-2, 4-x-4+2)=0

=x="2

Lz=x+ip=2-23

mm Wondershare
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Q24

a+0™ =(1-*"

:[ﬂ)m o
1-i

:[(1+:‘)(1 +i)
(1-5)(1+i)

i
j[ﬁ] 2
141

-

=i =1

In
] =1 [Ratenalizing the denominator]

LR=2

Q25

Z Iy Lo
2l 2
—_t — + ——

Z o Z3

|z1 +Za+ z3| =

-2 [zl = el = el = 1]

Q26

Let 2= x+1y
7% = [>c:+iy:|2= xF = y? 4 2

l2ff = zz = (x+iy)[x —iy) = X2+ y?

22+|z|2=D <
¥y e Zavie xt eyt = 0 &% Q
2x? 4+ 2y = 0 \(b

= 2x? =0 and 2xy=0 6
=x=0and veR

o O
L z=0+ iy where v eR ,§\\ @(b
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Qi(i)
Letz=-5+12
= |z| = 1I|| —5]2 +12°¢

25 + 144

169
13

smEe12i = i{J13+[_5] +L\[13_{_5]}> [,'r” > El}

2 2
}

=+{2+3i
Q1(ii)
letz= -7 -24

then|z| = .,ll{—?]2 + {—24]2

49 + 576

1] ] ]
)l
M
iy}

_-_m=i{\(25'?-5\(25+?} .

- {3 -/ 16} <O

- +{3- 4i} 60 c,;\\()
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Qi(iii)

letz=1-14

then|z|= JiE {- 1]2
s
Jz

Loal=d =i[‘f‘f§2+1 —a'.l‘!@g_ 1] f. v <]

_+[|TJE+1_J.\[J§—1]
I 2

Ql(iv)

letz=-8-6i

then|z| = {—8]2 +{-6)

Q1(v)

letz =8- 15

then|z| = 1||[EI}2 + {—15}2

=4J64+ 225

Jﬁ=i{ 1?2+8 y 172 El} oy <0)
3]
5 -3}

Remove Watermark
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Q1(vi)

Letz=-11-604-1
=r=-11-80f { ﬁ= .")

Then|z| = J[—l 1)° + {-60)*

=121 + 3600
= 3721

61

[

2

=)
- +{E5 - 58]
= +{5 - 6i}
Q1(vii)
letz=1+4.L3
—1+afixdTT [0 3 = B R
:>z=1+4\|"3_."
- z| = [1]2+(4\E}2
_ i+
- J5
=7

Hence 1+ {?+ 1} [y = 0)

=i{\/%+*'£} > &

=i[ﬁ+iﬁ] @

- +{2+4i]
A
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Q1(viii)
letz =4
then|z| = |4/]
= 4| [ |z122] = |z1] x| z2])
iy (-1
: 4+0 . Ja_0
JE:i{,J - +J\( - } [y > 0)
= i[ﬁﬂ'.ﬁ]
= iu@{lﬂ']
Q1(ix)
letz =~
then|z| = ||
= [ [ f24z2| = [24] |22 )
=1x/ { |.'| = 1}
=1
.-.J—T=i{1;D—! I;—D} [y < D)
] +{i_ ;}
EE
+ 1 i
= —E[l )
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Q1(i)

Thepolar form of a complex number z = x +iy, isgivenby z = |z|{cos8 +i sing)

where,

|z| =\ * +y* and

argfz)=8= tan~! [E]
E!

letz=1+7
lz| = J172 + 12
- B

o,y o» 0, so08liesinfirst quadrant

Mo,
g =tan! [E]
E
= tan™? [%] [-.-a =1 and b= 1]
= tan! (1)
P {tan ;rJ { tana _ lJ
4 4
- % { tan™! [tanx) = X)
prg
= arg[z] -

Polar form of 1+7¢ isgivenbyz = \E[EDSE+." Singj
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Q1(ii)
Thepolar form of a complex number z = x +iy, is givenby z = |z|{cos 8+ sing)

where,

2| = Jx?+ v and
Y

argf{z) = & = tan [aJ

let=z = JEH’

= )+’
N

J7
2

-.-x=«E> 02 wv=1>0,
o Bliesinfirst quadrant

Hence

8 = argz) = tan™! [%]

(3

- tar-! tans
]

= tar™! { tan~! [tanx} = X:]

polar formis givenby z = |z|(cosg +i sing)
ie z= 2[::05% +i Sin%]

Quiii) 60 {\\Q
Modulus, l-i|= T +1 =2 (.9 Q&@Q
Reusent g eti= tan_l[_T]: e V) :—%T %\(b B
Polar form, \E(cosi—r—i sin ?ET] . OQ QQ
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Qi(iv)

1-i  (1-(-i) (-3 1-2-1_ -2 _
i fland=n P 141

-1

1—
Modulus, —I :|—3'|:1
+:
_1(—1] o
Argument, tan™ | — [=——
0 2

Folar Formm, z =ricos 8+isin &

i
Z=|cos——isin—
2 2

Q1(v)
1
Modulus, —‘
1+
= % [Rationalizing the denominator]
-1
I s I SRR TS

Argument, tan" (1) =— %T

Polar Form =cos (F—T] —izin [Ej
4 4
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Q1(vi)
The polar form of a comples number z = x +1y, is givenby z = |z|(cos & +/ sing)

where,

|z| = %% +¥* and

aro(z) - o= tar (2]

letz = 1+2":
1-3
_ 1+2 xl+3."
1-3 1+3
~ 1{i+3) +2i{1+30)
B 17 + 32
143 +2 -6
— s

M

[}
——
|
ra| L
—
La

+
—
M|~
—
La

[y
=

N
+
4

T~ T

Herex = _2—1 <0y = % >0, PliesinguadrantIl

8 =argfz) = tan™! -

]
%

= tan™? [:—1}

)
= tan™ [tan [ﬁ - %D [ tan{s - 8) = - tans) @

*
Thepalar form isgivenby z = %(CDS%H =in STEJ ‘\\\O @0
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Q1(vii)

Thepolar form of a complexnumber z = x + iy, isgivenby z = |z|{cosé +1 sing)

where,

|z| = % +y* and
arg{z)=9= tan? [EJ
E

letz =sinl20" -/ cos120°
—sin| 2+ | icas| 242 O a
2 G 2 6 2 f
:>Z=|::|:|5£+J'5in£ sin £+r:.’|' = Cos& & cos £+5' = -5ing
& & 2 2

Herezisalreadyinpaolar form

with|z|= 186 = arg{z) =§
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Thepolar form of 3 complex number z = x +iy, is givenby z = |z|{cos & + 1 sing)

where,

|z| = A%+ p* and
_o-tani[
arg(z) = 8 = tan {a}

-16

1+i43

_-16 1-0yf3

- 1+."«.|"§x1—."\5
—16(1—;‘45)
(1 +(¥B)

i —16{1—."«,5)

1+3

2 {1-i43)

4

letz =

= ~f16 + 45

Herex = -4 <0 &y = 483 = 0, Sliesinquadrantll

g =arg{z) = tan™ [?]
= tar [-43)

= tan™? (— tan E]
3
= tan™! [tan {JT - i]]
3

= a5 — —

3

{ tan(r - 8) = - tanS'}

2x
3

The polar form isgivenby z = B{CDSEB—K+." sin%rJ
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=1

arg(z) = tan™ [%l]

Polar Fortn: cos & —izn < =rcof & +izin i
2 & 2 2

o
2

Q3(i)
Let z=1+itana
tano is periodic function with period =

5o, let us take o lving in the interval {O, g]u (g, n}.

Zase-1: When o= {DJ l;'j

EE Jl+tane = +fsec?o = |seco] = seca

. im(z)
Let f be acute angle given by tanp = |R (
elz

-

tanp =|tanc| = tano
=pk=o

As zis represented by a pointin first quadrant.

carg(z)=p= o
Sopolar form of zis secw[cosa +isina)

Case-11 . When ue{g,n}

2| = Y1+ tan‘c = Vsec® o = |seca] = - seca

- firn(z)
Let B be acute angle given by tanp = |R [ )
ez

tanp =|tanc|= —tano = tan(n- o) K@ Q&@

o,
Qx.
/}O

=p=T-o

As zis represented by a point in fourth guadrant, %

Larglz)=-p=a-=x Q &Q
So polar form of z is -seca(oos(o- 1)+ isn{o- 1)), ‘\O @
N
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Q3(ii)
Let z = tano —|
tanw is periodic function with period ©

S0, let us take o lving in the interval [CI, %Ju g, n:}.

Case-1 :When ae [D, g]

|| = Jtarf o+ 1 = Jsecio = |seco|= seca

I
Let p be acute angle given by tanp =| m(z:l‘l
Re(z)
tanp -1 . |cota] = cote = tan[f—u,]
|tar‘|u,| 2
=p= g— .

Az zis represented by a point in fourth quadrant.

Larg(z)=-p = DL—E.

So polar form of zis sem[cos[m— %J+ i sin[m— %B

Case - 11 @ When o e[g,n}

|z| = Jarf o+ 1= yJsec?o = |seco|= -seca

. [im(z)]
Let g be acute angle given by tanp =

taﬂla =Fjrﬂ = |COtDLl =-—coto = taﬂ[ﬂ-—%J

T

Sh=o-=

B=uo 5
Az zis represented by a point in third quadrant.

argl:z:l= 11:+|3=%+ .

So polar form of zis —secw,[oos [g + DLJ+ i sin[g+ DL]].
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Q3(iii)
Let z=[1-sino)+icosa

Since sine and cosine are periodic functions with period 2
So, let us take w Iying in the interval [0, 2x],

Mow,z = [1-sine)+icosa

= |z] = J[l— sinm)z +005m = 2 - Zsinm = 21 -sino

:>~|z|=\.l'§\/[cc-5§—5m J \.'r_‘oos——smz

Im
Let B be acute angle given by tanp =| |
Relz)|
‘o::uszu‘ sin ‘c:osw‘+5|r‘|DL
s = = =
tar‘||3=| _DL|=|CD_SDI“|= 2 2 = =
[i-sine|  [1-sine| o .o e _oin®
cosz 5 5 5
14 tan 2 I o
= tanp = = tan[_+_]
1—tar'|% 4 2

Following cases arise:

Casze [ When O < DL{%

and, tanp =|tan L.
4 2

Clearly, z lies in the first quadrant.

T cL
Loarg(z) = Z*3

sopolar form of z is @[msE —sinEJ[cos[— + EJ +ISIF|[—+ ED
= = 4 2 =

4
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Casze [1: When 5 e L

cs2 csine and —+ 2| X g
= = g4 2 2!

and, tanp =tar‘|[E+E] =—tar-|[E+ EJ=tar| n_[EJ,EJ =tan[E—EJ
4 2 4 2 4 2 4 2
3n o
=p=_-=
: 4 2

Since 1-sino > 0 and cosa<O,
Clearly, z lies in the fourth quadrant,

o O

B arg(z:|=—|3=§—I
So polar form of z is 2 s - sins || cos IR, +isin o_3
> o o 4 > 4

Casze [11: YWhen % & o2
ot oo T oo [ 515]
COG§ Zsin— and =+ = |1, —

z 4" 2 4
cL A (NN . oL
L = COs —— SIN—| = — o0z — — SIN—
=2 2 2‘ ”E[ 2 2}

and, tar'||3=tar'{E+EJ =tar'|[E+EJ=—tar'| :n:—[E+EJ =EH[E—EJ
4 2 4 2 4 2 2 4
o 3T
=Rh= -
& 2 4

Clearly, Re(z) <0 and Im(z)=0,
S0, Zlies in the first quadrant.
[WING ;

arg(zj=|3=§—z

So polar form of z is —«J’i[o::s%— SiﬂE][CDS[E— 3_:J+ isin[g‘ 315]}

> > > 4
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Q3(iv)
et s =i 1-i_2-3 _ (2-3[-NF)
cos= +i sins l+§ L+iv/3 [1+i\6”1‘i‘4§J
3 3 2 2
[2-243)-i[23+2) [1-48) [B3+1)
4 R
1-BF [F+1)
M{ BB E
Let B be acute angle given by tanp = ||Lr‘2((;)||
_[\E+1)
_ 2 _(‘-5*'1) FE
e e T M
2
g7

Z is represented by a point in second guadrant.

sopolar form of zis Jé(cceﬁ—isin ?—E]

12 12
21 = |z
Letarg(z)=8
. arglz, )=m-a

In polar form, zl=|21|lf cos84isn ... (1)
T |z2 |{cos(ﬂ'— S +isin(m— 5)]

= Izg|[—|:os.5'+z' sin &)

= —|zg||fc055'—.isin9'l

Finding conjugate of

2_2=—|zz|[|:055'+isin ...
(101} 15 equal to

ﬂ__|21|': cos&+ian &)

i_ |Zg|[cos§+isin5"|

Z |Zl| i

e [. == :|

z |Z1| |1| |Zﬁ|
o

2y

Zl=_z_2

Hence Proved.
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are conjugates impliesz,., = 2_1

bt

L E

T 2

23,24 are conjugates implies 24 =%

Also we know that arg(z) ]+arg(z_1j=[]
{2)ef
Z4 z3
=arg| 7] I—arg(z4)targizp —arg(z3) ['-'ME(%J:WE(ZIJ—%E(ZEJ]
=arg| 71 \-arg(z3)+arg| 21 |—arg(z3)
=arg( zq \+arg|z) |-arg(z3) ~arg(z3)

=arg( 21 +arg|z1 || ara(z3) +arg(z3) [ warg(er arg(z1 )=0]

=0+0=10

Q5
R T
Sl — + i [l—cns—j
5 5
=25in%cns%+1‘2 sin 2 %[Using Sn28=2sin8cos & & L-cos 26=2sin? &

. F .
= 28N — | cos—+1 sith—
llil[ 10 IDJ
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