COMPLEX NUMBER

EXERCISE - 1
Ql [B]

= V-24=3=(iV2)(i3) =6

Q2 [D]

= (L+i)° (1-i) =(1-i%) =2°

Q3 [B]

(1) + (L) =[ @i + (@) ] ~2041) (1)
= [(2i)+(-2))[ —2(1-i?)

= -22"=-8

Q4 [C]

(1) + (-1 =[(@ei) +(1-1)' | —2(0+1) (@-1)'
=[] -2(1-7)

=64-2(2)" =32

Q5 [A]

(L) + (1-1)° =[ @+ i) + (11 | -2(04i) (1-i)
= [14+3i2 +3i+1° +1-1° 43 -3i | ~2(1-i%)
=[2-6 -2(2)

Q6 [A]

= (L+i)° =[(1+i)' ] =(2i) =32



Q7 [A]

=S 1+i%+i8 =i +i® =1-1-i-i* +1=2~i
Q8 [B]

it =1

= i =i*where nel; i"? =i =-1

.. given expression will become

1-1+1-1+1
:>—_
-1+1-1+1-1

Q9 [D]

For given equation to be true

(1-i)'=2"
=n=4m; mel
=minn=4

Q.10 [A]

(_1+_Ij = Real number
1+i

(1+i2-2i) (-1)"

=() () -

i
= =1
2n

leastn =2
Q.11 [B]

(a+ib)’ = +ip

= i°(-ai+b) =a+ip

2n



= (b—ai)’ =B—ai
Take complex conjugate then
= (b+ai) =B+ai

Q.12 [B]
1+ 2i

1-i

1+2i 1+i
:>—.X_.
1-1 1+1

1+3i+2i°
=
2

—1+3i
=
2

Q.13 [A]

2" quadrate

z-1

Let z=cosO+isin0O

(cos@—1)+isin®
(cos®+1)+isin®

—25in29+23in9c039
- 2 2

2c0329+2isin9+cos9
2 2 2

.. 0 0 .. 0
2isin —| cos—+isin—
N 2 2 2

0 6 .. 0

2C0S— | cosS—+1isin—

2 2 2
. 0
= Ww=itan—
2

= .Re(w)=0



Q.14 [C]

3+2_|s_|n6 _Ki:KeR
1-2isin©
(3+2isin 6)(1+ 2isin e)
= — =Ki
1+4sin“ 0

3—-4sin’0
=\ T Ao~ =
1+4sin“0

2
= sin%0 =(§j =sin?60°

0 (Realpartzero)

:>6:nniE
3

Q.15 [B]

Given x = 1
X

= X=11

Q.16 [C]

z=1+i
= 72* =1+i*+2i=2i
Let z, is multiplication inverse

=..22,=1

Q.17 [B]

1

(x+iy)s =a+ib

:>x+iy:(a+ib)3



= x =a°—3ab?

= y=-b’+3a’b

= .-.§+%:(a2 —3b2)+(—b2 +3a2)
:>4(a2 —bz)

Q.18 [B]

J3+i=(a+ib)(c+id)

= arg(\/§+i):arg[(a+ib)(c+id)]

] ] 1
= arg(a+ib)+arg(c+id)=tan*—
g(a-+ib)+arg(c+id)=tan”
:>tan‘19+tan‘19:E
a c 6
Q.19 [C]
z,=4+i5

=2z,=-3+2i

z, 4+5i (4+5i)(-3-2i) -12+10-15i-8;

N =
z, —3+2i 9+4 13

-2 23.

13 13

Q.20 [C]

x+1:20059
X

= Xx*>—2xc0s0+1=0

i — 2€0s0++/4c0s* 04

2




= X=00s0=isin0
Q.21 [A]
3-2yi=9"-7i

= 3=9%; —-2y=-17

1
=>X==
2

Ly?
2

Q.22 [B]

(1+i)x—2i +(2—3i)y+i _
3+i 3-i

= ((1+i)x—2i(3-i)+[(2-3i)y+i |[3+i]) =i(3+1)

by comparing real & imaginary parts

=>x=3,y=-1
Q.23 [B]
. 3 2+c0s0—isin®
X+1y= ——X —
2+C0sO+isin® \ 2+cosO—isinO

6+2c0sH—-3isinO
(4+cos2 0+ 4c0s 0 +sin? 9)

2(3+cos0) —3sin 0
=2>X=——, Y= ————
5+4cos0 5+4cos0
, ., A(9+c0s’0+6c0560)+9sin’0 404+ 2ycos6+5sin? 0
=X +y’ = =

(5+4cos(3)2 (5+4cose)2

8(3+c0s0)(5+4cos0)—3(5+4cos0)’

= 2
(5+4cos6)




= X +y* =4x-3

Q.24 [B]

X =—5+2J—4 =—5+4i

= x* —(-10)x+(41)=0

= x?+10x+41=0

— x> =-10x-41

= x® =—10x? —41x = —10(—~10x —41) — 41x = 59x + 410
= X +9X° +35X% —x+4 =x* (X +35)+9x° —x+4
= x*(—10x —6)+9x° —x +4

= -Xx*—6x>—x+4

= —59%x+410+60x +41x6—Xx+4

= -41x4+4

=-160

Q.25 [B]

(x+iy)(y—13)=4+i

By comparing real & imaginary parts.

=2x+3y=4 (1)
=2y-3x=1 (2)
5 14
= . X=—,y=—
13 13
Q.26 [D]

l1-isina
Z_

= ——=k; keR
1+ 2isina



(1-isina)(1-2isina)
1+4sin’ o

=7=

= ..Im(z)=0

= —2sina—sina =0
=o=nm nel
Q.27 [C]
z(2—i)=3+i

3+i 2+i 6-1+5i
Z = X =
2—i 2+i 5

—z=1+i=+/2e*
— Z20 — 210ei5n — 210 21024

Q.28 [A]
Re(z_8ij—0
z+6 )

_z+i(y-8) _ [x+i(y-8)][(x+6)-iy]
(x+6)+iy (X+6)2+y2

= Re(z)=x(x+6)+y(y—8)=0

= X +y? +6x-8y =0

Q.29 [B]
,_2+51 4+3i _8-15+26i
4-3i" 4+3i 25

7 26
>7z=—+—
25 25

- -7 i26

Z=
25 25



Q.30 [B]

z,+z,=Real

= 2,Z, =Real

= ..z, &z, are complex conjugate
=17 =Z_z

Q31 [B]

z = x + iy (in 3" quadrate)
=>x<0,y<0

= z=x-iy=x+i(y) 2" quadrate
Q32 [A]

(z+3)(2+3)

= (z+3)(:3)

= |z+3|2

Q33 [A]

= |z,2,|=|z,||z,| =1

Q34 [A]

z+1=|z—i|

\Im

|
Z\\ T:\’e al

Locus of z wier be Real axis



Q.35 [B]

271 _\ikeRr

R =0
- e (x+1)+iyx(x+1)—iy

= (x-1)(x+1)+y*=0
=x'+y’ =1

= 7" =1

=|z/=1

Q.36

= [2z-1+[3z-2|

Q.37 [B]

|z, +22|2 +|z, —zz|2

:>(zl+22)(Z+Z)+(21—22)(21—22)

- 2(|21|2 +|22|2)

Q.38
2% _hikeR
3z,
22,2, .
L2 = ki
3Jz,|



2 R— —_—
_ |m-n| _(zn-n)1-z
Zl+22‘ Z,+2, )\ 2,+12,

|Zl|2 +|ZZ|2 _(le"'zzz_l) _ |21|2 +|Zz|2

2 2 - - 2 2
|2, +|z,)| +(zlzz+zzzl) |2, +|z,|

Q.39

1 1 1
2, I, I

2, =z,| =]z, = =1

121 | 4,4, 2323|

=z, +2,+2,|= ‘z +2,+2 ‘_ + +
Z, Z, Z3 ‘

1 1 1
=>|—+—+—|=1

Zl ZZ 23
Q.40

2 2 2 2

2, 4|22 =22 |+ |z, 22 - 22

Let z, =2’ -22 Zi=2"-7

:>[|zl+zg|+|z1 3|] =z, +23| 23|2+2|zl+23||21—23|
2 2 2 2
:>2(|zl| +|z,] )+2‘z1 —23‘
= 2(j2.f +[zo[ )+ 2J2,"
2 2 2 2
:>2(|zl| +|2,| )+2‘z1 —22‘
:>(|21—22|2+|zl+zz|2)+2|zl—zz||zl+zz|

2
= [|21—22|+|zl+22|]

Q41 [C]



z-4|

—|=1
Zz—-8

Locus of Zwill be x =6

= ..2=6+1iy

2—12‘
Z—8i

S
3
= 3|-6+iy| =5/6+i(y—8)|

= 9(36-+y") = 25(36+(y-8)")

— y? - 25y +136=0

=y=8,17

= ..2=6+8i,6+i17

Q.42 [A]

|z—4|<|z—2|

= |z—4|2 <|z—2|2

= |z|2 —4(E+z)+16<|z|2 —2(z+2)+4
:>2(z+£)>12

= 2(2x)>12

=x>3
=Re(z)>3
Q.43 [B]

z=1+itana

3n
:>TC<(X<?



= |z| =1+ tan’a =[secal
= |z|=—seca (3" quadrant)
Q.44 [A, B]

-2
G

|z
I

7z

Q.45 [C]

|z,+2,|=

1 1
_+_
z, 1,

z,+2,
Z122

=z, +2,|=

= |z,z,|=1

Q.46 [D]

22 +|7" =0

=22 =—|7

= z=ilz|

—=Real (z) =0

= . z=1y

So infinite solution.

Q.47
= 7= max{|z—2|,|z+2|}
Q.48 [C]

z=-1+i/3 z lies in 2" quadrant



= arg(z):tan’l(—\@):n—zzﬁ

Q.49

z=-1-i+/3; z lies in 3" quadrant

:>arg(z):7r+tan‘1(\/§)=4—:;T
Q.50 [A]
,_L+iV3 V3-i_ V3+\3+3i-i
B+ B-i 4
:>z:\/§+i
2

—arg(z)=tan" ==

Q.51 Repeated Q.50

Q.52
13-5i
Z =

4—9i

=arg (z) = arg (13 - 5i) —arg (4 - 9i)

— tan (_—SJ —tan (—_gj
13 4

9 5
— tant| 413 —tan‘l(g—Yj—E
.95 97) 4
4 13

Q.53 [C]



1-i3
_1+i\/§

= arg(z) =arg (1—k/§)—arg (1+ |J§)

z

Q.54 [D]

z=1-coso+isina

—amp(z)=tan™ (1?202&)

25ingcosg
= tan_l #

= tan cot—) ===

Q.55 [B]

z=cosX +isin~=1.g

6 6
:>|z|:1,arg(z):g
Q.56 [B]

arg(z)=6

= arg(z):—e

Q.57

arg (z) <0

Letarg (z)= -0; 6>0



-7 \‘
0
A
z
then arg (— z) —arg (2)
(n-6)~(-0)=
Q.58 [D]

2] = o
= arg(z)+arg(o)=m

(2) ()
A

()
= z2=-0

Q.59

Re(z) < 0
=Im(z) =0
=arg(z)mn

Q.60 [D]

if arg(z) =0

—then arg(E) =—0

Q.61 [C]

arg(z,)=a

= arg(z,)=p



given a+B>mn

[
—
i(a+p)

I
= 7,2, =Ie

Y

Principal argument arg(z, xz,) =—(2n—a.+p)
= o+pf-2n
Q.62 [B]
z=-1
= arg[ZE’]:Earg(z):garg(—l)zgn
3 3 3
Q.63 [B]
z=x+ly
=arg (z—1)=arg (z + 3i)

= tan

Yy

x-1 X
N

x-1 X
=>Xy=Xy+3x-y-3

=

x-1
y

Wl

Q.64 [C]

(1+i)" +(1-i)"



IR CHE |
Y {2005” ﬂ
= (42) " oos(

Q.65 [A]

y=Cc0s0+isin®

— LV _coso—isine

= y+1:2cose
y



Complex Number

Exercise — 2

Q1 [B]

:1—iz_—i(2+i)

z—i  (z-i)

|
/i
> » Re

Z+i
zZ—1i

=1

[w|=

|z+i|:|z—i|

z lies on real axis.

Q2 [C]
2 =[z,~2,|=| 3=
Q3 [B]

zE+aE+5z+b:O; beR
radius of the circle =|a" ~b>0
|a|2 >b

Q.4

|Zl| = |22| = |23| =r (let’s take)



Let z, =re"

DAl
(/

n2,+2,+2,=r(0)=0

Q5 [D]
G(zl+zz+z3] Az,)
3
Z,+2,+2,
T A 1
. mid point of AG z = 3 5 =0

4z, +2,+2,=0

Q.6 [B]

|z,|=12, |z,—3-4i|=5

|2,-27,| :‘zl+(—z2 +3+4i)+(—3—4i)‘

Hzl|—|z2 —3—4i” < ‘zl +(-z, +3+4i)‘£|zl—zz|+|3+4i|
7<|z,-7,|+5

sz —z,]22

|zl—zz| =2

min



Q.7 [B]

For
Z,
Z, Z,
in
Z3—%4 —e3 = Z, — 23
Z,-1, Z,— 14

_(Zl _23)2 :(22 _23)(22 _21)

2 2 2
—(zl +2Z; —22123) =2,—22,—2,2,+2,Z,

2 2 2
2, +2,+2,=2/2,+2,2,+2,Z,

Q8 [C]

Let arg(z)=6

Then arg(—iz)=arg(—i)+arg(z)= _—2“+e

c.arg(z)—arg(-iz) :g

Q9 [C]
Re[z+4j_1
22-i) 2

2+4 z+4
22— 2z+i

1

(z+4)(2£+i)+(2+4)(22—i):(22—i)(2£+i)

2|z|2 +iz+8Z +4i +2|z|2 —iz+8z—4i :4|z|2 +27i-2iz+1



Zi—iz—82-8z+4i+1=0
z(i—8)—2(8+i)+4i+1:0

z(8-i)+z(8+i)-4i-1=0

This is equation of straight line

Q.10 [C]

z
L
22

N

%2 g
Zl

Z,+72,=2/72,

For equilateral triangle with vertices z,,z,,z,

2 2 2
2, +Z,+2,=2/2,+2,2,+2,Z,

ifzz3=0

z:+25 =22,

Q.11

z,=1z, =l—j§i,z3 =1

|z, ~2,|=+2

z,-2,|= %—I‘Z‘%+i(%—l




Triangle is isoleces triangle

Q.12 [B]

e B 1+ 6i)
C( (4+1i)
SR
D
(-1-2i

|AB| =|BC| =|CD|=|DA|

2.-2, _-3+5i _._ .}
Z,-Z, 5+3i
o=

2

..ABCD is square
Q.13 [B]
90°

Q.14 [C]

By triangle inequality
Hzl|—|22” <|z, +z,|<|z,|+|z,]

Q.15



Q.16

(z,-2,)=2\(z,—2,) for collinear

o222

Q.17 [B]

22,-32,+2,=0

1:2
Zl Zz Z3
2, = 22, + 2,

2+1

Collinear points.

Q.18 [A]

o

Z

|Z-5i| = [Z+5i
So locus of z will perpendicular bisector of AB or z lies on real axis.

~Xx=0



Q.19 [A]
2-(2-i)-Jz-(2+)

Locus of z will be perpendicular bisector of line segment AB. A(2,-1),B (3, 1)

x+2y:g

Q.20 [D]

(z-2-3i)=

nNa

amp(x—2)+i(y-3)=

tan‘l(—y—:—%)::ZE
X—2 4

y—-3=x-2

r
4

X-y+1=0
Q.21

mg(iig)—f
z+2) 6



arg(z—2)—arg(z+2)=

tan™ Lj—tanl (LJ:E
X—2 X+2 6

ola

iy

TN
X
<
N
|
X
+ I<
N
~—
a

tan”

YX+ 2y —Xy+2y _f
x> —4+y*

x* +y° _a Y

Ve

x2+y2—ﬂ—4=0

V3
Z=A+3+iV5-A°

It is a circle.

Q.22

X=A+3&Yy= \/ﬁ
x=A+3&y=+5-22

y? =5—(x—3)2

(x—3)2 +y* =5

Q.23 Repeated Question (21) of EX. (2)

Q.24 [D]

z2-2|=2]z-3

(x=2) +y? :4((x—3)2 +(y2))



3x*+3y° —20x+32=0

x2+y2—29x+§g=0
3 3

mw .. T
Cos—+isin—
6 6

3+

2

Q.26 [D]

ot 1]

40T

20" 3
:]_2oei4?jT _ 920 (‘l— |\/§J
2

Q.27 [A]

_J§+i_ (-1+i/3
T T T2
Z=—lo

2% = ()" 0 =i

Q.28 [C]



(sin@+icose)" = {cos(g— 9j+ isin (g—eﬂ
COS(M— n9j+isin (M— nej
2 2

Q.29

COST . . T4 L. A\t
Z= 2 +|sm§ =(cosm+isinm)

i(n+3j 51 711]
Product of roots =¢

R
4 4 4 4

ei(4rc) -1

Q.30 [D]

(1+cose+isine
i+sin®+icosO

n
j =cosnO+isinnd



0 n
Zcose[ezj
2

0/ . 06 . 0
2C0S—| Sin—+1c0s —
2 2 2

(-i)" (cosn@+isin®)

So,n=4
Q.31 [C]
r 10 T T T »
—ene® Liein 23in(sin+icocj
1-cos— +1sin _ 10 20 20
T ... T . TT . 7T . Y

1-cos——isin— 2sin— || sin— —1C0S—
L 10 10 ( 20)( 20 20)
r T 20

Ie—lﬁ —ii 20

_ =|—e 10 _e—IZn

1
Q.32 [D]

S5 ( . 2nk . (ZRkJ
Z sin—— —icos| =——
) 7 7

6 ;27K i2r
Z—ie 7 Let a=¢e 7
k=1
—i[oc+oc2+oc3+oc4+oc5+oc6]

—i[-1] =i

Q.33 [B]



cos(26)+isin 26

Q.34 [C]

22=-1

z=-1-0,—°

where wis cube root of unity.

2,2,2,= (—1)(—0))(—0)2) =-1

Q.35

2l e n
1+i/3 _ (e j _ eiz—;‘
1-iV3 26 '3

it will be integer if n = 3.

Q.36 [C]
(1+0) =A+Bo
(-0?) =A+Bo
(-0’)=A+Bo

l+o=A+Bw
A=1=B
Q.37 [C]

(3too+ 3w’ )4 =(-3w+ 0))4 = (—203)4 =16



Q.38 [A]
(3+a*+0') =(3+0’ +0) =(2+0)° =64
Q.39 [C]

XY 2 1i0+02=0
a b c

Q.40 [B]

Given question is wrong. Actual question is

(z+1)’ =8(z-1)’

Z+l 5 o0 207
z-1

20+1 2m° +1

z=3, P
20-1 20" -1

77 47 27
Rt 2 3T 5
7

Re(z,+2,+2,)=—=



COMPLEX NUMBERS

Ex. 3

Ql (o

11 1 U3

—+—+—+ ... 00 terms —
Xx=93 9 Z = x =93 or x =3.

111 13

———+—— ... terms
y=43 92 — y = 41+/3 ory:\/z.

T S 1/(1+1) ;
—Z,(l“)r 1-1/(1+1i)

2

Now x +yz =3-+/2i = arg(x+yz) =—tan™ 3

Q2 (o

= .— . Z .

Z+IW=0=>Z-iW=0o0r —=1.
w

Now arg (%j = g = arg(ZW)+arg (%) = 3?75

= arg(ZZ):%n or arg(Z):??Tn.

Q3 (d)

Let P(x)=x°+4x>+3x* +2x° + x +1

or P(x):xe—x3+(4x3—x2+1)(x2+x+1).

Now for x =0 & o, x* —x* =x*+x+1=0, hence P(m)=0:P(m2).
P(x) is divisible be (x—w)(x—w?).

Q4 (o)

. n
cosro+isinro=¢e" = (cos@+isinB)(cos20+isin26) ... (cosnO+isinnb)= Ze
r=1

ire

i+ n(n+1) . . . n(n+1)
Hence e 2 =1o0r cos———~20+isin 5 0=1
MO:Zmrc or 0= amn .
n(n+1)

Q5 (o)



Let Z=cosO+isin®.

£+E= ZZ+22‘:1or 2|00326|=
Z Z
NOW 0520 =+~ = =T 4T

2 2 6

As 0¢(0,2r), therefore p=T @ 5—n 7_n ﬂ 5_n 11“

6’336 6 336
Q6 (A
w?—2u+2=0=(n-1)" =—lor u—1=~i, hence a—1=i & p—1=i.
Now (x+p)" =(cot0+u-1)"
(x+a)"=(x+B)" _(cotO+i)"—(coto—i)"

o— 2i
N (x+a)"=(x+B)" _(cosO+isin6)" —(cos@—isin)"
a—B - 2isin" 0
or (X-I—Ot)n —(X+B)n _sinn@
a—P Csin"o
Q7 (d)

|Z-4|= Re(Z):>(x—4)2 +y?>=x* or y*=8(x-2).
Now greatest positive arg(Z) will be greatest slope angle of tangent from origin
to this parabola.

Equation of any tangent of slope m will be y =m(x-2)+—
As it has to be drawn from (0,0), hence m =1.

. Greatest positive arg(Z) = %



Q8 (b
As shown in figure

P@)

both A(2, 0) & B(-2, 0) lie on the circle
1z-2i]=2V2.

ke Center of the circle is C(0, 2) & radius is 2+/2..
Now ZAPB=/ACO.

Z-2) =©
Hence arg| —— |=—.
Z+2) 4

(-2.0B 0 A2, 0)

Q9 (b

S=1+2a+3a’ +40’+ ... +na"" (i)
Multiply throughout by o to get
aS=a+20’+2a°+...(n-1)a" " +na" ...(ii)
Subtract (ii) from (i) to get
(l—OL)S:l+OL+OLZ+OLS+ . +a"—na"

-n

Now 1+a+cx2+a3+...+a“’1:038=1—.
—a

Q.10 (c)

2(a—ib
Let Z:a+ib&%:x+iy, then M—x+iy.

a’+b®
As a?+b% =1, thus x=2a&y=-2b or x> +y? =4.
Required locus is a circle of radius 2.

Q.11 (a)

ZAOB :g & OA=0B = Z, =iZ,. Hence % is purely imaginary.
1

Q.12 (c)



B+y=o+a’+...+a’=-1&
21 4n 8n 6m 107 121
Bxy=| COS—+COS— +COS— || COS— +COS——+C0S—— |=2
7 7 7 7 7 7
hence required equation is Z?+Z+2=0.
Q.13 (o)
Let Z,=€*,Z,=¢" & Z, =¢".
Now cosa+2cosp+3cosy =sina+2sinf+3siny=0=2,+2Z,+3Z,=0

=2Z°+82,°+272,° =182,2,Z,
~.sin3o+8sin 3B+ 27sin3y =18sin (a+p+7).

Q14 (A)
Let Z=k(cosA+isinA)&W =k(cosB+isinB)
NOW o = Z-W _ (cosA-cosB)+i(sinA+sinB)

— = = 0= — —
k2 +2ZW k+k(cosA+isinA)(cosB—isinB)
(cosA—cosB)+i(sin A+sinB)

or o=
k{1+cos(A B)-+isin(A- B
) A+B(. B-A ]
sin sin +|cos
g 2 2
A—B( A-B -B
k cos cosS +|sm
2 2
sinA;B(—sinA_BHcosA_B cos 2B _isinA=B
== X
— — — A-B .. A-B
kcosA B cosA B+isinA B cos —isin
2 2
isin
=o=
k cos

Hence Re(Z) = 0.

Q15 (c)

2% + K+ k=[2°|= |22 + K| +k =2 + k=K
Hence arg(ZZ)z—arg(k) or arg(22)=

g arg(Z):g.



Q.16 (b)

Let f(2)=(2°+1)Q(2)+azZ+b,

where Q(Z) is the qoutient when f (Z) is divided by Z* +1
Now f (i)=i & f (—i)=1+i, hence

ai+b=1 & —ai+b=1+1.
Solving these equations simultaneously gives
1+2i

b=""" g a=_.

2 2
.. remainder when f(Z) is divided by Z?+1is 1+—22|+%
Q17 (a)
a|Z,|=b|z,|= Ll b o 34 o g 8% _ooio

Z,| a bz, bZ,
Hence thﬁ =2c0s0
bz, bz

a_Zlyﬁ lies on real axis between (-2,0) &(2,0).
bz, bz,

Q.18 (c)

For n™ roots of unity

4o+’ +0°+...+0" =0

Also let S=1+20+3w?+...+ne"?, then

oS = 03+20)2+...+(n—1)0)”_1+nwn

. n
From the above two relations we get S= 1
0)_

n n n
Now > (ar+b)o™ =ad ro™+b) o™
r=1 r=1 r=1
n

or Y (ar+b)o =21,

2 (ar+b)o™ =
Q.19 (b)
(Z+ab)’=a®=Z=a-ab, av—ab & aw? —ab.

Now side length |(a—ab)—(am—ab)|=[a(1- )| ie. V3]a].



Q.20 (d)

‘coZ—l—mz‘:a:>|Z+l|:a.

Given |Z+1=a & [z-1|<2.

Now |Z+1]-2|<|Z-1|=[a-2/<2 or O<a<4.

Q.21 (a)

‘ZZ+ZZCOSOL‘S|Z|2+2|Z||COSOL|

Now |Z|<\/§—1& cosa <1, hence ‘Zz+22c05a‘<(\/§—1)2+2(«/§—1).
Or ‘ZZ +22cosa‘ <1.

Q.22 (b)
: , . Z,+27, .
Consider a circle having center at C — and radiusr.

Now A(Z,)&B(Z,) will be two points on a diameter such that

AC = BC.

Also P(Z) will be a point on the perpendicular diameter as given
PA=PB.

Clearly area will be maximum when CP =r.

1
Hence max. area = §|Zl —Z,|r.

Q.23 (d)
|2, +iZ,|=|Z,|+|iZ,| = arg(Z,) =arg(i Z,) or arg(Zz)—arg(Zl):g.
Let Z, =3 & Z, =4i, then Zz_i_zl = i(1+7) or .
1-i 2 2
3 0
Area=—x|1 0 4 :%.
p 1L
2 2

Q.24 (a)



4y

x
)
L4

-6 -4 -2 ]

therefore angle made by OB & OC with positive real axis are 4?% & —

Hence least arg(Z) = —%ﬁ :

Q25 ()
Case 1:|Z-1/<|Z+1|&[Z|=[Z-1]
Casell:|Z-1>[Z+1&[Z|=|z+1

5V3-5 . )
\/; represents a circle with center at

543-5

(-5, =5) and radius :

2
5J3-5
2

|Z+5+5i|<

Now OC = 52 & BC = . thus

Now angle made by OC with positive real axis is %ﬂ :

14
5

= x>0, then x:%&x<0, then x:—%.

Now Z+Z=2Re(Z), thus Z+Z =1or -1.
Q.26 (b)
Z Z
Z,-= Z,-=
arg ﬂ :E:ﬂzz_é 7gi
z |27z |7 g
2] 2]
z .. Z .\ Z
=27 -—=38i— or Z,=(3i+1)=.
. 12

Hence |Z,|= J1o0.

Q.27 (b)

The required complex vector will be %(

2

Z ZZJ o x(3+J§i 2\/§+6i}

—L 4 —= +
12| [z,]

23 4B

Hence any complex number of form u(l+ i) will lie along the angle bisector.

Q.28 (a)



|Z-2+2i|<|Z]-[2-2i| = -1<|z]- 242 <1.
Hence least value of |Z] is 242 1.
Also arg(Z) = arg(2 — 2i).
o2 -1, .
1-1).
i)
Q.29 (b)

Refer the adjoining figure.

S L=

ty

[Z+1-i]=2

ﬁ__\B

Re(Z)z=1

Q.30 (a)

As shown in figure range of arg(Z) will be

from E—e to E+6,where s;ine):l e G:E.
2 2 2 6

cm,2) |

~_;

\ /' Hence Arg(a)e [_’_}'

Q31 (b)

TR "~ Rotation of Z(x + iy) about the origin gives iZ(-y + ix).
pya Then reflection in Imaginary-Axis gives (y + ix),

T/~ . whichisequivalent to reflection of Z in the line x = y.
il ’;J Hence T is equivalent to composite of T> & Ta.




Q.32 (d)

i = Refer the adjoining figure.
: By cosine formula,
2| Z-1]
Iz +1-1
s cos T o2 - [Zor |2 -
O 2 3 27
Q.33 (c)

Refer the adjoining figure.

Re
»

) (1.0) 2.0

Angles in same segment of a circle are equal, hence Z will move on
major arc of two circles passing through (4, 6) & (10, 6) and of radius

32 as shown in adjoining figure.

Q.35 (d)

cos%jtisinzl—kz7T is 12th root of unity for k=0,1,2,...,11.

11 11
Now Z(cos&ﬂsm&j 0 & Z(sm&—lco anj_ iZ(cos&Hsm&j

= n n n n = n n

hence Z(sm Zkm_, i cosZTknj =i.



Q.36 (d)

Im. . A(Z)&B(iz) are such that OA L OB.
+
AlsoC(Z+iz) will be such that OC is diagonal of
@B Square OACB as shown in adjoining figure.
AZ) _ 1,

Hence required area is =|Z|".

0 Re 2

Q.37 (c)

LetP(Z)=(Z-1-i)(Z-1+i)Q(Z)+aZ+b

Now P(1+i)=3+4i= (1+i)a+b=3+4i ..(i)
& P(lu):3+4i = (1-i)a+b=4-3i..(ii)
From (i)

& (
(7+|j
Q.38 (a)
Note that triangle AOB is right angled isosceles triangle, hence C will be midpoint of AB.
Q.39 (b)

(a+ib)" =(a—ib)" =™ =¢™™), where 6 = tan”*

@) gy a2 E B an ™
a n a n

=€

Clearly least positive integral value of n is 3 such that b is defined and not zero.
a

Q.40 (a)
2Z,+Z,|<2|Z|+|Z,| = |22, + Z,| < 4.
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