Ex 13.1

Q1(i)

We know that/ = =1

iZm-1

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+qo0sgq<4

Then (" =¥+
=% x?

= [."d')p xi?
=17 %9
W e

Hencei” = ¥, whereo £g < 4

"45? = J-%lld )-(.F.l
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Q1(ii
Weknow thati = -1
iZm-1

3

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,02g<4

Then i =¥+
= | ¥ xj?

LY
=(.'4} % 7

=17 %7
L [ 1P-i]

Hence " = (% wherec £ g9 < 4
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Qi(iii)

We know that! = 4-1

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

n=4p+q.0sgq<4

Then i =¥+
=% ?

= [."4)o =i?
=17 xj?
=i [-2mt]

Hencei” = %, whereo £q < 4

L1
C T w2
o
1xi?

- _ii [+i%=-1]
==-1

Qi(iv)

We know that! = =1

In order to find {* where n > 4, we divide n by 4 to get quotient p and remainder q,so0 that

n=4p+q,05q< 4

Then " =¥+
=¥y 7

- (i“}p wi?
= 1P xi?
= 7 [._» lﬁ-l.:l

Hencei™ = 19, whereo<q< 4

a7 1 #9 1
R e T R
|,'$7 ‘-dnléx.ﬁ
=1xi'+ l_
1=
_H"ﬁ_l i
¥ xi
i
i
=il [ a'4=1]
1
=2
1
J'3-"+I——2l



Q1(v)

Weknow thati = (-1
i2a-1
i3
‘=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?

=p‘fxﬁ

=17 xi?
=i? [ 1.0-1]

Hencei” = 1%, whereo sg < 4



Q1(vi)

We know thati = 4-1

i%a-1
3

i“m =

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+qo0sg<4
Then /7 =%+
=i% 7

= [J"‘r xi?
=17 xj?
=i [ lp-l]

Henoe " = [T, whereo £9 < 4

42l

: . ; . E ; o : . 3 . a3
[J??+,?U+!3?+J414) = (’-hl9x,1 1T x12+r >“3_'_l‘1':sl'il3>|“2]

=[1:.::J'+.'1><1"2+1><.-'$+1><<-'2}3
=(i-1-i-1)°

- (-2

=-8

, ; . ; 3
[.lwﬂm +i% +.""4) =-8

Q1(vii

Weknow thati = =1
i2a-1
3=

‘=1

In order to find /" where n > 4, we divide n by 4 to get quotient p and remainder @, so that
n=4p4+Q,0£g<4
Then i® =j%*¢
=% %9

= (4 x
=17 xi?
=i [ 19-1]

Henoei” = %, whereo < g < 4

;30 , ;40 , 60 -6:7x'2 ‘4x10+"6(15

DN A T R ¥ Al i“+i
=1xi?+1+1
==1+1+1
=1

L 304490480



Q1 (viii)

Weknow thati = J-1
i2a-1

In order to find {* where n > 4, we divide n by 4 to get quotient p and remainder g, so that
n=4p+Q0<@<4
Then i” =j%*¢
=i% xi?

e (i“)” xi?
=17 xi7
= [ 1""]

Henoei” = 9, whereo £ g < 4

"49 68 . .89 | 110 12 01

#0198 489 4110 oy il 417

4«22x‘l 427 2

+1 I xi

Ix!/+1+1xi+1xi%

I+147-1
21

L i99 4068 489 L 10 L o)

Q2

10 ;20 ;30

1410 420 a2 2 xS ;a7 2

A Rl e A e Wi
1+1xi®+1+1x4%
1-1+1-1

= 0, whichisrealnumber

Q3(i)

- - - - A 1 Jde 12

P T R = R

+||-4:-cl? +I|-4:-c22 }”-1 +||-43<2? 39(."2

1wi+1+1lmi+1xd”

F+1+7-1
=2

49 82 89 110 o



Q3(ii
II-SI:I +||-EII:I +||-12EI — ||-4:-c? }_“-2 + ||-4:-c2EI +||'4:-c3|:|

Toni it
-1+1+1
1

i ke

Q3(iii)

it et it =14 -1+ ({-1]+1
=0
SIS L L L
Q3(iv)
R e Rk T R P L R P Y
1w +1lxi®+1=i"
=i-1-7
=-1
R
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
1+1wiZ+1+1=i®+1
1wi®+1+1wi®+1+1mi®
1-1+1-1+1
-1+1-1+1-1
1
-1
=-1
(592 ;590 ;S8 (SEE | (S84 o
(582 , ;580 578 (ST 574



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+1xi® +1+ 1w+l +1miZ41+1mi®4+1
1-1+1-1+1-1+1-1+4+1-1+1
1

Q3(vii)

—(1-1+2 4 [1-F-3+1)
=8%-2-2



Ex 13.2

Q1(i)

fr+i){1+2i)=1xf1+2)+0 {1+ 2)
= 1+20 +i+2i%
=1+3 -2
==1+3F

Sfied)142i) =1+ 3

Qi)

3+2 3+ [-2-))
- = — ¥ .
=2+i [-2+i) -2-i
~3f-2-i)+2i(-2-14)
- Z  y\2
(-2)"- ()
=—Ei—3"—4.|i+2 ["—."2—1]
441 '
-4

[F‘.atinnalising the danuminatur]

[ (a+ib)(a-ib)= 2%+ b7]

Qa(iii)

1 " 1
{2+F}2 22+[:J']2+2x2:<."
1
4=1-+ 44
-~ 1
BETY

1 (3- )
= m— .

[3+4) (3-4)

F- o : 2
S el [-.-{aHb}{a—ab] =5 +b :I

[onrationalising the denominator |




Ql(iv)

1-i_fr-i) [2-4)
1+ {1+.l'} [1-.!']
o-if

B 12+12
. 1242 2wl
2

_ =2i
2

=~

=0-1i

141
Q1(v)
124-."}3 23+.l'3+3x2xj[2+i]
2+ 3 2+ 3
_[Et—."+En."[:2+r']] (2-3)
- 243 2-3
(8-7+12i +6i%) (2 - 3)
) 24 4 32
(8-6+11)(2-3])
- 4+0
 [2+12) (2 - )
- 13

4-6/ + 22 +33
B 13
37 +160
C 13

3
) (2 +1) _ 37,18,

2+3 13 13

(Rationalising thedenominator)

[ [a +ib)fa- .l'.b:] -3+ b2:|

[ {a +.i:,~!3 = a® s bh¥saah {a +b]:|

{Onrationalising the denominator)

e



Q1(vi)
{1+4} {1+4§[) i 111+.‘5I]+i {1 +ﬁi}
1-i )

1-4
(145 +i--5] 2
) f1- ﬁ};_:[“ -4'5:] . {i:] (Rationalising the denom inator)
(1-¥B)(1+) +i[1+5)(1+)
- 12 +1%

1+ —ﬁ[lﬂ'] +i {1+."+~f3_.{l+i}]

2
141 —ﬁ—ﬁ!+f{l+J’+J§+4§l’}

2
_1— 3+.l'—x,|[3_r'+."—l+ﬁ."—~ﬁ
2
=-2w,||§+2.f
2
= =2 47
1+i)[1+.5i
! 11(_’_ ) 5.

Q1(vii)

2+3 243 [4-5)
4+5 4+5 x{4—5i]
2{4-5/)+3i [4- &)
4%+ &°
8-101 +12/ +15 L2 1
© T 16+2E %= 1)
_23+2
41

{rationaising the denom inator)




Q1 (viii)

f1-1° -if-3xixifi-i) wfa-b) = a®-b%-3ab(a-b)

1-4° 1- (] andi® =i
1- [-a'] -‘_:I."{l - J'}
B 1414
14i-31-3
1+
-2-2i

1+
-2 [1+1)
- 1+14
- =2
= =2 400

f1-:

3
1-47

=-Z+0i

Q1(ix)

-3 1 [ 3 1]
1+2) = —— wEITT = —
I ] {1+2a'}3
1
17+ (2 + 3x1x2i (1 +2i)
1
13+23xi3+6i[1+2.f]
- ; ( i = —jandi® = -1]
1-8r+6 =12
_r
-11-2
1 (-11+2)
x .
-11-20 [-11+2)
=11+2/
(-11)" + 27
-11+2
121+ 4
-11 2

—_— —
125 125

-11 2

SN -1 e L
125 125



Q1(x)

[

-4

34

(4-2)[1+/) +[1+0)-2i[1+/)
3-4

1

1- 4

[1
-4

2
1+i

444 -2 +2

3-4i
6+2i
I-4 E6-2i

5+2 Bomi
3(6 - 21) - 4 f6 - 21)

62 422

18-6/ -24 -8

26+ 4

_10-30

3-4

i [1+j-2;1_44']}x3_ 4

I

2

=

S+

)

(1-4)f1+1) s+
f1+i-2+8) 3_-4
= ; - ® .
1+ -4 {1+1) 5+
{1+."-2+9."} T4
-1[1+.")—4."|:1+i}x5+a'
(-1+9) I-4
{l+."—4-"+4}x I
-1f3- 4i)+ 9/ [3- 4]
fs-ai){s+)
-3+ +27 +36
sfe+i)-3(s+i)
33+ 3L
25+5/ -15+3
I3+ 30
28 - 10/
{33+31.-‘] (28 + 10)
28-10f = 28+10i
3% 28 + 3310/ + 31 x 28 + 31 % 107
287 +10
024 + 3307 + 8687 - 310
7844+ 100
614 +1198
ge4
614 1198 .
—_—
B84 B84
307 £&Sa4g9
=
442 " 442

3- 4;} _ 307 - 599
5+14

442 442



Q1(xii

We lave
S+afTi 544 144030
51421 +421( 14421
1+2

- 55,02 +~ﬁ1 —d

3
346,70
E
=14+2%
Thersfore, i‘*"':h =1+2.5;
el

=

Q2(i)
Wehave(x +iy){2-31)= 4+/

=='X[E-3.I':I+."y{2-3.f}-4+."
= 2N -3+ 2+ Ay =4+
=2 +3y +i[-3x+2y) = 4+)

Equating the real and imaginary parts we get
2x+3y =400
“Fx 2y =100

Multiplying (i) by 3 and (i) by 2 and adding
B =0 =9y ¢4y =12 +2

= 13y =14
— _14
Y =13

Substituting the value of yin(, we get

2x+3xﬁ=4
13

42
= 2N +—=4
13

—J 2X=4—E
132
- oy = 52 -4z
13
= 2x-£
13
g
= X o= —
13
Hencea
x=iandy=ﬂ

13 12



Q2(ii)
(3¢ - 2iy)(2+i) = 10(1+7)

= [3ax -E.l'y}{zzﬂ'z +2x2 xa’) = 10+ 100
= (3 -2iv)(4-1+4)= 10+100

= 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 & and adding
S4x 4+ 964 + 48y - 48y = 60 + 280
= 150x = 140

140
— XN o=
150
=N
= X=1—
15

Substitutingvalue ofx in (/) we get

T T YT,
15
42
= —+8y =10
5 ¥
42
By = 10 - —
EO- 42
= gy =
4 5
8
By = —
5



Q2(iii)

tl+.'].-‘-{-—EJ +{2— 3;]y+a’=a.
ERS! 2-1

_ [3_,’]“1 .I.J}J{—E'J.]-F {3+.'.H{2— 3-'.}}"' +.l'] o

{3+.":I|:3-."}

-+ x-2i(3-1 I+i[E- JER
3[ FIL+0)x - 24 I£+E2+J]E yw + i H]:’_
3F+1
:_[3+3"—I+1]x—Eu."—2+[6—9!+21+31y+3!—1_J.

941 )
:}[4+2."]x—6."—21:]n:9—?."]y+3.'—1=l

= 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)
and 2x = Ty =3 =10
fe2x-Ty =13.............[if)

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

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

Substitutingthe valueofx = 3in (i}, weget

4x3+9y =3
= Qpy = -9
= y=£

9
= y=-1
Hence

¥=3¥=-1



Q2(iv)
f1+i){x+1v)=2-5i

= 1w +iy)+i[x+iy)=2-5
= Nely+ix-y=2-5H
= ¥ -y+ifx+y)=2-85

Equatingreal andim aginary parts wa get
¥=y =200
X4y = =50 00)

Adding (/) and (i} we get
2x=2=5
= 2x = =3

=3
= A m e—
2

Substitutingthe value of xin{/}, we get

-3
—_— w2
5 ¥
-3
= —-2=
= ¥
- yoo3-4
2
= ¥ mli
2
Hence
o3, 7
2T
Q3(i)

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

letz=4-5
=Z=44+5



Q3(ii)

etz =
I+ 5

__t [3-5)
3+5  3-6&
3-8
3%+ 5%

{Onrationalising the denominator)



Q3(iv)

42
Istz-M
2+!
_32+."2—2x3x."
2
Q-1-6r
244
_8-6
2+
B-6f 2-1
- 24 xﬁ
_Bfa-i)-sif2-i)
2°+1
_l6-8-12i-6
A+l
_10-2m
~ 5
= Z=2-4

Hence
T =244

Q3(v)

. {1+J](;+1}
341
_2+.'+.'{2+i]

B EFY
_2+i+2i-1
- I+14
1+3
" EEY
frea) (3-4)
- {El+ii xi‘.il-.l'i
C3-i+3ia-)
- 32_'_12
I-1+9 43
o941
6+ 8
10
2(3+4)
BT
244
zZ=

le




Q3(vi)

(3-2i){2+3)
[1+2.I'”E-ii
_3{2+3."]—2j{2+3f]
Co2-i+2ifz-])
_ 6+ -4 +6
T2+ divz
12 + &

443

1245 4-3i
443 4=
12(4- 3)+5i [4-3)
4(4-3)+3[4-3)
48 - 36/ + 20/ + 15

"6 1zi+12 + 90

etz =

B3 - 16§
1640
63 - 16
=Z=——o
25
= 63+ 16/
g DA+
25
63 16
= —4 —
25 25
Q4(i)
If z = x +iyisacomplex number, then themultiplicativeinverse of z, denotedby z“nr%
. g 1
isdefinedas z7" = =
Z
_ 1
XAy
_ 1. xx—ay
¥4y Xy
et 4
x4y
= X - F ||
}{.2+F2 xz_‘_yz
Given
Z=1-1
-1 L [_11 ]
2t EL
1°+1 1°+1
1 1,



Qa(ii)

letz = {l +I'J3_r)2
=17 +[J'.,I'§f+ 2xlxiy3
=1-3+243
- -2 +2:3i

-1 -2 Eﬁ."

L E

e B) (2 (2h)
-2 2.5i

T 3417 4412

-2 2.3

s 16

-1 .\,I'_

8 8

QA4(iii)

letz =4-3

4 3
4% 4 [-3)° 4% 4 f-3)"

4 3.

=+ [

16+9 16+9
4,3,
25 2E

Thenz! =

Q4(iv)

IEtZ-\IIE'Fgf

1 5 _ 3 i
(B) ) () +

_ W53 ;

E+2 5+9

NN

14 14

Thenz~




Q5

Ifz =x +iy then|z|= M Z oy’

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

=3
and  Zy-Zo=2-i-1-1/
=1-2i
Zy;+EZx+1 0 341
21—22+."_1—2."+."
4
14
_ 4 x1+.'
1-1 1+
_4{1+4)
17412
4{1+1)
B 2
=2 f1+/)
g LZH = |2[1 +."]|
Iy - o+
= [2[[2 +] [ |22z = [2] %[22

— w12 412
= 2xa2
=2.J'§



()
L1€e _ £1Z3 . <
4 4 b
_ [21]2 Z2
15y
(2-1) (-2 +4)
2
|24

[22+."2—2>-<2 x.")[—E +."]

p-if
Cfa-1-ai)-2 40
S 224 (1)?
4+
=3f-2+i)-4i{-2+])
_-B+3+8+4

g
-2+ 11f

[rationalising the denominator)

[+ 22 - |ef)



Q7

let=z = 1—+J:— 1;
1-+ 1+
ey - -0
- (1-4){1+i)
12+F+2x1xi—pz+ﬁ—2x1xﬂ
) 1% + 1%
1-1+2i-{1-1-2i)
- 2
_ 2+
2
_H
-
= F =2l
2| = [2/]
= 2] [ [2122] = 2] > |22}
- 2xi (H-1)
Q8
s e a3 +1h
4 a-ih
:3(x+4y)=[a+{bJ [ontakingconjugatebath sides)
a-lhb
a+/h S
=i ( ) :-[El} =;§%
(&g
_ a-ibh
a+ib
[x +."y] I:X _ ."y:] _a+ib L3 ]

a-1b 3+b
= x4yt
praved



Q9

Forn =1, we have,

12472421 wi
2

| B

=, which is not real

Forr = 2,wehave
L2 .
1 ) 1
L’, =2 i = 1faorm abowve
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)

letz =

12+[2c:|:s.9]2
_ 1+ 2icos8 +icos8 - 2cosc g
1+ 4cos28
_1—2c0528+3!m58
1+4cos28
1-2costa Jcos g
= ok 2
l+4cosc8 1+ 4cos g

weknow thatzispurelyrealifandonlyiflimz =0

Jcosg .
L ————=10 [ zizgiven tobe purely real)
1+4cos<8
= Icosg =0
= cos& =0
= 1:058=|:05%

. Thegeneral solutionisgivenby

9=2mri%,nez



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

LFArn =1
7 = _EII-1+1
= -2i*

= 2, whichis arealnumber

o Thesmallestpositiveintegervalueofnisl,

Q12

(2]-(2 =

1) \izg) ~%HY

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

[1+2:'—1]3 {1—2:'—1]3 _
== - = x+ip
1+1 1+1
::»[EIT [_EEJJ—xH

2 2 &

= (=Y =x+ip

= —f-i=x4+ip

= -di=x+iy

Comparing the real and imaginary parts,
(e, p3=0(0,2)



Qi3

(1+if
2—1
(14+2i-1)
:—.
2—1
2% 4
= —=Xx+1y
2—1
2i(2+ 1)
(2—-i)M2+1)
2(2i - 1)
=
4+1
47— 2

=x+1y

=Xx+1y

= x + iy[Rationalizing the denonunator]

=X+1y

= =x+1y

2 4 )
= ——ti—=Xx+]
b S 2

Companng the real and imaginary parts, we get

2 4
=——‘y=—
5 5
2
X+y=—
5
Q14
1o )100
E—J =a+ib
1+

a-ix1-n Y%
—J =a+ib[Raticnalizing the denominator]
Cl+i51-6

(-2-1 = =a+ib
(1+1)
100
:{_TZI] =a+ib

:-(—xfjlm =a+ib
=l=a+ib

Comparing, we get (a,b)=1,0)



Q15

a=cos £+igin#
14

1-a
_l+cosf+isin ¥
" 1-cosB—isin &
_ (+cos@+izm G)(1—cosE+isin &)
 (1-cos@-isin&)(1-cos&+isin &)
B (l1+cos@+ism TN1-cos&+isin &)
- (1-cos 8)* —(isin 8)°

_ (l+isin S}g—cosgé"

T 1-2cosB+cos’ B+sin’ 8
1+ sin@—sin’ 9-cos’ 8
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#
T 1-2cos8+1
_ disin@
- 2=2cosd
_ isin@
" 1-cos
o 8 8
iZ2sin—cos—
- 2 2
2sin? =
2
.8
_xcasE_icmg
g 2

sin—
2



Q16(i)

Wehave,
I- 54
Ho=—
2
= 2% = 3=5j

= 2x-3=-=5

2 2
= f2x - 3) =[—5r)
=  45%4+0-12x =-2§
= 4¥?_12%¥ +34=0
:az{zxz-ﬁxq-l?]-n

= e L [J]

LexFaox®oTx 472
x {Exz — B+ 1?} +ExZ - 17x + 257 — T + 72 {addingandsu btracting 6 = andl?x]

¥ %0+ 8x% - 24x +72 [using(i))
= 4[ex"-x +17)+4

= 4x0+4 [using (i)
-4

Q16(ii

We have,
¥=3+2

= xX-3=21
= (x-3)7 = (27}
= x2+3%7-2x3xx=-4

=~x2+'§—5x +4=10

= x%-Fx+13=0 [.'}

Mo,

¥ - 4x® 4 4x® 4By 4 44

= x'zlxz— G + 13} +6x% - 13%% - 4x¥ 4 ax? 4 Bx + 44 {addingandsuhtra:ﬁngﬁxEanl:llElxz]
= x2x0+2x7 - Ox? 4 Bx + 44 [using{i}]

= 2 [x% - 6x +13) + 12¢7 - 26x - Ox 7 +8x + 44 (addingand subtracting 12x * and 26x )
= 2% x0+3x% - 18x + 44 [using(i})

3[,><?—|s-x + 13)+5

Ax0+5 [using (i)}
5



Q16(iii)
We have,

x-—1+a'1.|'5
=K +1=."~..I'E

=[x + 1}2 = {.'!JEZ—JZ [squaringbnth sides)
=x24142xm=-2

=x% 4 9x +3= I][.']

Mo,
x® +4-X3 +Ew2 + dx 49

=x2[x2+2x +3}+2x3+3x2+4x+9
=x2x|:|+2x(x2+2:r+3}—x2—2x+9 fusing )

= 2x %0 - [:;r-r2 +2x +3) +3+0 (using{i) and adding and subtracting 3

-0+3+9 [using{i))
12

Q16(iv)

we have,

1+/
X =

V2

=P =141
= (ﬁx]z =1 +J'::2 (squaringboth sides)

= ox? =14 () r2xix
=1-1+42i

=2x% = 2i

2

=x =1

= {XE]E = {.l':lz |:5|:|uarir1g both sides)
= x%m-1

=x*41=0 {.']

Moo w

x6+x4 +.:»(2+1

- xf e antin

= J{z(x" +1:]+1{x" +1)
= ¥¥x0+1x%0 (usina{i))
=0



Q16(v)

-3
—fE) s afE T =144
1+4J§)[ Jﬁ)——z 83 - 3 - 127 = 10- 93
af3)

= 1483+ 48°% = -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




Q18

1+)z = (1-Dz

sadlE)E
(I+xj|
P U €
(1+5)(1- ::’,'l
L
1+

[Eatonalizing the denominator]

Q19

Re (z")=0, z}=2
Let z=x+iy
z' =0
= (x+i)* =0
=X+ Ey- =0
=" —y" =0...(), which is the real part of (x+p9)*
|z=2
=P =2
=x 4y =4 (#H)
Adding (1) and (i1}, we get
25’ =4
=x=2
= x= i‘qﬁ,y= i'qE
Etiy= JE+:E\IE
= 2-i2
=J2-i2
2 +iy2



Q20

letz = x+ip,

z=1
z+1
=l
N x+iy+1

Ll

_&x+1+iy

_{x=14)(x+1-3y)

T (x4 ) x4+ 1-1y)

_ (x4 (x+1-iy)
(x+1)2 (i) 2

[ Fationalizing the denominator]

] %2 +x-i n— x—1+a.r+i.x}f+iy+;r2
X2+2x+1+}?2

_xz-r1+2:'y+y2

T ol 2

x5 2 a1y

" xE—I-_}-'E—l i 2y

2 A 2

" 2x+lty X+ 2x+1+y

“Itis a purely imaginary no. therefore real part =0

12+;ﬂ2—]

;r2+2x-|—l—l-;,w2

=}xz+y2 =1=0

:>x2+y2 =1

=:=1,,|'x2+y2=1

=k|=1

=0



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]

(x = D(x + D =iny (1 =D +iy (x, +1) +yf

=X+, =
eass (a+17 — )’
= 5 +iyy = 5 = 14y7 —inx +i +yx +iy
(Xl +1)2 = (’:)'1)2
O e
e n +y —-1+2y

T () -Gn)?

1—1 +23yl 2 2
— 7 ¢ +3y =—j—.f['.'x +y =1]
A D =)y

2y 2,.2
— [ +y =1
(+DP =@y "
Since there is no real part in the RHS, therefore x, = 0.
The real part of thez, =0.

=x+iy,=



Q22

Letz = x+ 1y
lz+1]=z+201+1)
=|x+iy+l|l=x+iv+ 2+ 21

=?\||(K+I}2 +y2 ={x+ D)+i{y+2)

Companng, rea and iwnaginary parts, we get

P 2--|,||Jr2 +2xele _}?2 and y+ 2=0

y+ =10
=)ym=1
& |{x+2)2=:rl'2+2;'r+1+;pr2

=% adxed=xt 4 2;r+1+y2
:*2::+3-y2

=2x+3=(-2)°

=2x+3=4

=2x=1

1
===
2

1
L E=K+iy=——il
4 i



Q23

Letz=x+1v

kkz+}+b

=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]
=12 432 = 22 42X 412 (b 2x 4y +2)= (2 +d y+d)
=2y2 27 +4y+4=2i o+ 2x++2)
=;~y2—x+‘2_}-+2=:'(xy+2x+y+2)

= — 242 =i (p 2x D=0

Companng we get,

(mp+2 x+y+2)=0

= +D(p+2)=0

= x=—1& y=-2

Also, (y2 = x+2y+2)=0

Taking x=-1, (¥ =(=)+2y+2)=0

= (2 +2y+3)=0

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

=x="2

Lz=x+ip=2-2



Q24

(+0™ =(1-1*

1+ 2
:r> —_—
1

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

ik
453

=7

U

J =1 [Eaticnalizing the denominator]

I

|
ro| i}r‘

'}::2
Q25
|21+ 2o+ 24| = a4, 2%z s
Z o Z3
2
=|21| |Z| Nl
Z o Z3
1 1 1
— =t —
zZ Z Z
o R R A T AR AREy
2y 2z I
1 1 1
L Lz Zg
=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=
Loyt 2xvi+ i eyt =0
2x? 4+ 2y = 0

= 2x? =0 and 2xy=0
=x=0and veR
cz=0+ iy where v eR



Ex 13.3

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

2 : e
- +{48 - 15}



Qi(iii)

letz=1-14

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

BN =i[‘fd§2+1 _;'1‘!‘"52‘ 1] [y <0)

_+[ F“E*'l_..'J“*E_l]
I 2

Q1(iv)

letz=-8-6i

then|z| = {—8]2 +{-6)

Q1(v)

letz =8- 15

then|z| = 1||[EI}2 + {—15}2

=64 +225

'_8—5.1'=i{ 17+8 17—8} oy <0)




Q1(vi)

Letz=-11-604-1
=r=-11-80f { ﬁ= .")

Then|z| = J[—l 1)° + {-60)*

=121 + 3600
= 3721

61

[

2

{7
- +{\B - i452)
- +{5- &)

Q1 (vii)

letz=1+44-3

—1+afixdTT [0 3 =B
:>z=1+4\|"3_."
- z| = [1]2+(4\E}2
L+ 48
Jis
7

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

g
=i[ﬁ+a'ﬁ]
- +{2+4i]



Q1 (viii)

letz = 4
ther'||z|= |4."|
- 4
=4
.| a0 .J4—D
. ﬁ = i{u 5 +1 5
= i[ﬁﬂ'.ﬁ]
= iu@{lﬂ']
Q1(ix)
letz= -/
then|z| = ||
- Falxi
=1/
-1

2 2
<{5-4)
- -]

ﬁﬁzﬁﬂ=|ﬁlﬂzﬁ

(+41=1)

(y > 0)

[ |222] = [21] x|z

(- Fl=1)

(v <0)



Ex 13.4

Q1(i)

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

where,

|z| =\ * +y* and

arg{z) =6 = tan™ [%]

letz=1+7

lz| = J172 + 12
Y

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



Qu(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 formisgivenby z = |z|{cose +1 sing)

e 7= E[CDSE +1 Sini]
) &
Qi (iii)

Modulus, Jl-i|= ~1* +1* =2

Argument, arg(1-3i) = tan ™" [T] =tan " (—1i= —%T

Folar form, \E(cosg—i sin %T]



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

FPolarFormm,z =ricos@+ian g

i
Z=|cos——isin—
2 2

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

Argument, tan" (1) =— %T

Polar Form =cos (F—T] —izin [Ej
4 4



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]

1+2¢

letz = -
1-3

1+2 xl+3."

1-3 1+3

~ 1{i+3) +2i{1+30)
12 +37

143 +2 -6

— s

-5+ 5

Il
|
+
1

M

[}
——
|
ra| L
—
La

+
—
M|~
—
La

B
+
e L

T~ T

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

oy

g =argfz) = tan™ 2=

¥

tan™! [:—1}

= tan™ (— tan EJ
4

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

o
- =
4
3
ES

. 1 3 .3
Thepolar form isgivenby z = E(CDST’T + 1! sin Tﬂ]



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| Z+ 2| -icos|Z+ X I =la A
2 6 2 6 2 6

cos 2 4+ sin > vsin| Zyo|=coseacos|Z+8|=-sing
a] a] 2 2

I
M
Il

Herezisalreadyinpaolar form

with|z|= 186 = arg{z) =§



Q1 (viii)

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- Nz
1+."~.|"§ 1- ."NE
—16(1—;‘45)
(1 +(¥B)
—16{1—."«,5)

1+3

2 {1-i43)

4

letz =

= 2| = {—4]2 +{4J§)2
= fi6 + 48

G4

1]
oo

Herex = -4 <0 &y = 423 = 0, Sliesinquadrantll

g =arg{z) = tan™ [?]
= tar [-43)

tan~! (— tan E]
3

tan™t [tan [f . %H [ tan{s - 8) = - tans)

T
= Ff - —
3

2x

E)

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



-1

arg(z) = tan™ [_—1]
0

i

7

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

Q3(i)

Let z=1+itano

o
2

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 =|tano| = -tane = tan[x- o)
Zph=n-o

As zis represented by a point in fourth guadrant,
Larglz)=-p=a-=x

So polar form of z is -seca(oos(o- 1)+ isn{o- 1)),



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]].



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 _ain®
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

4

sopolar form of z is @[msE —sir‘&} cos{— + EJ +ISIF|[—+ -
2 < 4 2

)



Case I1: When X ¢ &{E
2 2

2 2 4 2 \2

o . Oh o .o
C e = 2 |oos = - sinZ|= 2| cos= - sin=
i @‘ 2 2‘ NE[ 2 EJ

CL R T G T
cE— <sin= and —+=¢<|=,x

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 o_3m +isin o_3
> o o 4 > 4

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

z 4" 2 4
cL A (W N . oL
L = COs —— SIN— = — o0 — — 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
= = - —
F=35-7

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



Q3(iv)

et s =i 1-i_2-3 _ (2-3[-NF)
cos= +i sins l+i§ L+iv/3 [1+i\6”1‘i‘4§J
3 3 2 2
[2-243)-i[23+2) [1-48) [B3+1)
7 ST Tz

|Z|=\/(1 ﬁ 3+1 \[— 5

[fr(z)|
Let B be acute angle given by tanp = |Re(z)|'
_[\E+ 1)
2 (ﬁ+1
tanp = = 2 «f_—tan[ ]
] [T P
2
n
=p=15

Z is represented by a point in second guadrant.

T ir
sopolar form of zis J_(cceﬁ—lsm E]
lz1|= |z
Letarg(z)=8
. arglz, )=m-a

In polar form, zl=|21|l cosf4isn 8.1
T |zz|::cos(;?r—5}+isin(fr—5)::

= |22|- —cos8+isin &)

= —|Zg|l cosf—isind|

Finding conjugate of

z_:{=—|zz|l|:055'+isin5'n ...... (i)
(101} 15 equal to

z |Z1|' cos 84+isn &)

Z= i .| cos 8+isin 81

1 |Zl| i
e N B EA A
z |Z1| |Zl| |Zﬁ|

Zl = —ZQ

Hence Proved.



Q4

z,,Z. are conjugates implies z,, = 2]

T 2

23,24 are conjugates implies 24 =%

Also we know that arg(z) ]+arg(z_1)=[]
z4 75
z
=arglz] \—arg(z4)+argizp |—arg(z3) ['-'ME(%J:WE(ZIJ—HE(ZEJ]
—arg| 71 I-arg(z3)+arg| 21 |-arg(z3)
=arg| .+arg!2_1_ |—arg(z_3j—arg(23)

=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 2 &

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



