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COMPLEX NUMBER

EXERCISE - |

Sol.l1 A

on
|zZl=4;arg(z)=4.e 6

o
z=|zlarg(z)=4.¢e 6

HINTS & SOLUTIONS

Sol.6 A
Let zZ=X+1iy
Re(z3) =0
= x2—y2=0

2x2=4 = x2=2

|z| =2
X2+y2:4
= X=%,/2

50 . . bn
= 4 |cOS=—+isin—
6 6

e

J3 o1
5 +|5|nE :—2\/§+2i

Sol.2 C
67'[ 67'[
=sin — +j |1+cos—
z =sin 5 +i ( 5 j
T T
- _sin | — i |[1-cos—
- (SJ *'[ 5}
= _ain & 4i|1-]1-2sin?2 X
=—sin 5 +|{ ( 10
2sin2 * n
arg(z)=tan= —— =—tan —
~2sin-" cos - 10
10 10
2
tan 6 =tan 10
Z, Z,
Sol.3 B
Z1+ 23 _ Zo+Zy
2 2
) tZ3=2,%t2 z, z,
Sol4 B
Letz=x+1iy 2z2=x2—-y2—y2+ 2ixy
Re(z)? = x? — y?
Arectangular Hyperbola
Sol.5 D

lz—4|<|z-2| Letz=x+1y
(x —4) +iy| <|(x-2) +iy|
(X—y)?2+y? < (x—2)? +y?

X2 —8X+ 16 +y2 —4x + 4 + y?
4x > 12

X>3

Re(z) >3

Sol.7

Sol.8

Sol.9

(V2.42). (2 =42) =42, 2)

A
z-1 (2—1
z+1  \Z+1
-1 (Z+1)==(z+1)(Z-1)
2z +z2-2-1=-zz2+z-z2 +1
zz =1 = |z]=1
A
12, = 12,] = |z, = 1
origin will be the circumcentre of triangle and itis
a equilateral O so centroid & circumcentre will
be same N
ZZ zl
Zl+ 22 + 23 -0 < 0 >
3
2, +2,+23=0 z,
v
A
Arg(z—z—3i)=E 1 /
4 (2,3)

Letz=x+1ly ; ;

. I

Ag (x=2)+i(y=-3) =, {

andx—x>0;y-3>0

y-3 i
t —1 - =
an Xx—-2 4
y—-3=x-2
y=x+1

X>2;y>3

Sol.10 A

T T
By figure we can say that Arg = € [——, —}

and itis inner area of circle.
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Sol.11 C
|z| =2
= a circle withs radius = 2
z, will be image of z; w.r.t.
X-axis
and z, will be on negative
x-axis z, =-2

z,=(1,-43)

Sol.17

Sol.12 C

eld @20 @i30  gind = 1 Sol.18

in(n+1)6
e 2 = el®
in(n+1)6
e 2

= ei2mn

Sol.19
n(n+21)6

> =2mn

4dmm
T n(n+1)° mez

Sol.13 C
x=at+b+c;y=aa+bB+c;z=apf+ba+c
oc=w,B=w2
xyz = (a+b +c) (ao + bo? + ¢) (aw? + b + C)
=(a+b+c)@?+b?+c?-ab-bc-ca)
=a%+ b3+ c®-3abc

Sol.14 C
Letz=x+1y
z=12+|z+12=2
(x=1)2+y?+ (x+1)2+y2=2
2x2+2y2+1=2

Sol.20

X2 +y?=0 ordered pairs (0, 0)
= x=0,y=0
Sol.15 C E(Z)
21|+ [z +1]<4
PF:L + PF2 <4 |-
Ff_z _< 4. _ -
Soitis a interior i
part of an ellipse. F.(-1,0) | F,(1,0)
Sol.16 B
Z, = _—1 + ﬁ Z, = _—l _|£
172 227 2 72
|Z - Zl|2 + |Z - Z2|2 = |21 - 22|2 z
V4 z,

(—1+i£J—[_—l+i£]2
2 2 2 2

D
Lez=x+ly
|z = Re(z) + z

YxZ+y? =x+2

X2+y2=x2+4x + 4
y2=4x+4

B
x2+i(a=1)x+5=0
coeff. of x should be zero

a-1=0 =a=1
D
z,=-3+5i;z,=-5-3i
Zl(_3’ 5)
z
/—31‘[ .
——(Reject
4 (Rejech)
z,(-5, 3)
(_51 _5)
Arg. cant be ios 1st and 4th quad.
So (B) & (C) rejected
A

1
Firest term = 5 (V3 +1)

1
common ratio = 5 (3 +1)

nlh term=are™!

=3B+ o= (3 + 0

:% (3 +in

2n
=5n (eib)

= el

=3= A=3 Absolute term =1
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Sol.21 B Sol.26 C
Z=X+ly |2-1]< 1= |2y |< 2
Z"3=a-ib 12y - 2|<2=> |2y [< 4| add [zy] + |2, + |25 < 12
z=(a-ib)®=a3=a3+ib3 - 3a%i — 3ab? |z3-3|<3=|z3]<6
X iy =a’-3ab® +1i (0% - 3a%h) 2+ 2+ 25| < zg] + [2,] + 23] < 12
x=a®-3ab? = — =a2— 3b? Sol.27 A
a
Zy z . (_43 5)
— = Z gin e,
y = b - 3a2h = % = b2 - 3a2 oo I
a_ oz \\
X R - P
——%:4(a2—b2) k=4 1 LT
a 2 -z .
Sol.22 D 15r '
circumcentre (H)=0 T— O 3 3 15
orthocentre = O! 2 2==-52=-3 (—4+5|)=6—?|
Z1+2,+2
centroid = % —+a Sol.28 C
1 By rotation _
_ 2H+a z,-2=(z,-2) ef“ij (1)
a=—3 4H z2,-2=(z,-2)e™ ..(2) ‘4

z,—23= (2, — 2,) e¥4

Z,+25+23 _ 2x0+0! 1+i

czrTy 1=
3 = 3 =0 Z,+2,+ 2, 23:22+(22—zl)[\/§

Nave

Z, Z,

Sol.23 B 1-i
And similarly z; = z, + (z, — z;) [—j
-6 ’
1= 1+ Sol.29 C
o ar (Y1 +Y2) _n
[ﬂj _1 9 (yi-v2) T2
1-i
Y1 Y:tY,
(ﬂ " =1 i\2n — 1
5 = = ()N =
=2
Sol.24 A 0 y
(@+ib)>=o+ip Hombus not :
S=(b+ia)p arhombus not a square
5 Sol.30 A
b
5 b s oy .
= (i) (a+iJ =i(a-iblr=i(a—ip)=p +ia 1+itano T 1+itan na
1-itana | ~\1-itanna
Sol.25 D cosa +isina " (cosna +isinna
|z]| = max {|z 1], |z + 1]} sl |\ e o
- cosa —isina cosnao —isinna
There will not be any lZl=1z+1 | lz2=lz-1]
possible point whoe n _
. e—l(x e no.
distance area equal ' ' - i — |—== | = ei2na _ gi2na =
from (1, 0) & (1, 0). (-1,0) | (1,0) e e e
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Sol.31 C 4 4
P=a+bwo+cw?;q=b+co+aw’r=c+an+bw? m=2 Zzz(cos—nﬂsin—nj v
p+qg+r=(@+bw+ cwd) + (b + co+ an?) + (C + an + ba?) ° 5
= (a+ aw? + an) + (bo + b + ba?) + (C + co + cw?) = 0 o 5
(P+g+1n2=3p2+23Pq=0= ZP2=-23pq m=3 z=2 cos—= tisinl |
P=w 5 5
= g
P=w?r
SP2:P2+q2+I’2 =P?+ P%0” + P?0 =0 m=4 Zzz(cosﬁﬂsinﬁjx
SPq = Pq+qr+ P = P2u2 + P2+ P2y = 0 5 5
¥P2 = - 23Pq and Sp? = 23pq 75 =-31
2n+m . . 2MA+ T
Sol.32 A z = (31)V5 |cos +isin
X2+X+1=0-X=0&X=a? 5
2 1Y 1 m=0; 2= s ;
(“‘j +[X2+—zj + [X +—sj . m=1;z= @Y% e v
X X m=2;z=(3q) [e¥ v
m=3;z= (31)1/5 [el7n/5] v
X4+ 1 2 ”7 1 2 m=4;z= (31)1/5 [3|9x15] x
2]t + X
X X
Sol.35 B
1P [, 2, 1Y z,=3+ ,3i argz, =30°
=9|lo+—| +|® +—2 +| ® +—2 +.o.
@ ® ® z,=2,/3+6i argz,=60°

argument of angle bisector will be 45°

Sol.33 A

a:(l)l/5 1+a+a2+a3+a4:0 SO|36 B 3 _2 —2
ArFr2zr1=0 o= 2-3=2 R
= X=3)+y°=4 X2 +y2=4
2. 2 1 l+(x+(xz+i—i (X_3)2+4—X2:14
[+o+a+a ™ —a | — 2 g
2 2 a . ﬁ
a?+a?rat+l-a 20 /
B ra _Bx+9=0 = x=>
=2 ' =2 1=22=4 2\y——£
1
Sol.34 C 2= L @rig)
710-75-992=0 2 V7
10 _ 3275 + 3176 — 992 = 0
(°-32)(°+31) =0 Sol.37 B
=32 |z-2|=3 = (x—22+y2=9
i |z-2-3i|=4 = (x-2)*+(y-3)>=16
o (COS 2mr . sin Zmnj Radical axis
> y2—(y-32=9-16
m=0 z=2 X 6y—-9=9-16
6y=9-7
[ 2n .Sin2nj
m=1 z=2 |COS—+I x 1
y=§

Mot i O Nz | 3%+ Rajesv Gandhi Nagar Kota, Ph. No. 0744-2200671, 93141-87482, 9362721564
Nurturing potential through education 1VRSNo. 0744-2439051, 0744-2439052, 0744-2439053, www.moationiitjee.com, email-info@moationiitj ee.com




| Solution Slot - 3 (Mathematics) |

Page # 139

Sol.38 A

Sol.39

Sol.40

Sol.41

Sol.42

@l+h)z=@1-i)z
z =1t (i — i) will satisfy

C |
|z+ 1], =0 3 3
NG
C
10
. 2km . 2km
= sijn=— +icos——
S= Z( T 11j
k=1
10
= 1 Z(isinz—kn—cosz—knj
i = 11 11
10
=i Z(cosz—kn—isinz—knj
e G 11
10 _i2kn 2n
=iye 1 Leta=e 11
k=1
10 )
=i Z(X
k=4
Si(a+ol+ad+ .. +all+1-1)
=i(=1) =i
B
(x-13=-8

(x=1)= (-2
X—1==2, 22w, —20?
x=-1,1-20, -1 - 2w?

21

|z, + 2, = |z4] + |2, Letz,=e 11

|2, + 2,2 = |2,2 + |2, + 2|z,| 2] 2, =T,e71%
2 2 _ .2 2

rc+ 1, +2rr, cos(0; — 0,) = ;e +r,° + 211,

cos(0,—-0,)=1

0,-6,=0

argz,—argz,=0

Sol.43

Sol.44

Sol.45

B
z
*= T
z—=i
3
jol = —1 2]
lz-il
z—li
2= 23
1P
2 42 = 2 _
Xe+y-=xc+ Y 3
1 .
y— 3 =+ vy Two st. lines
C
Z=-iw

arg = arg(—io) = arg(-i) + arg o

Y
0=¢- (1)
argz=0n
0+¢=x 2
T

G—X—G—E

T
29—5

Y
7%
B
|22 1] =|2%| + 1 Letz=x+iy

D2 = y2 =1+ 2ixy] = (2 - y?)+ xy? +1

\/(x2 —y? —1)? + 4x%y? :\/(XZ —y? +(4x%y?) +1

(X2 _ y2 _ 1)2 + 2 (X2 _ y2) = (X2| — y2)2 + 4x2y2

+11+42 \/(Xz _y2)2 4 4x2y?

(X% —y?) = (x* = y?) + 4x%y?
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Sol.46 C Sol.51
z
2 _ / 1
Z+az+b= O\Z2
z, = z,e™3 _ (1)
0-2,=(z,—2z) ™ ..(2
Z,
Z2 Gl
7y T -7
Z;
= 2,2 + 2,2, = 7,2
2,2+ 2,2 = 2.2, Sol.52
(z, + 2,)? = 3z;2, I
z2=3b
Sol.47 D
-1 _r
|zo| = argz—arg o= 5 Sol 53
1 .
| |o| = 1; o= Fe""
_ —|[7+6] 1
Zo=re \2 /. Ze¥
r
L
=e 2 =—j
Sol.48 A
i
Zr = e or
2,2,Z5 ... ®©
-z - -
= e e 2 e 2
_id Y2
|T[|:1+ 12+ } 1 . Sol.54
=e = e 2) = et =1
Sol.49 B
(1+ COSEJ (1+ COSEJ (l—COSEJ (1—COSEJ
8 8 8 8
- (1— cos? %J (1— coszs—gj
Sol.55

Sol.50 C
z2=—1
z=-1, -0, -0
product = (-1) (-0) (-0?) = 0 -1

2

C

1 ) zZ+iz .
Area = Y 2] liz| 1Z

1
= — |zl lz 4
> Izl 12

1
= 272
5 12l

C
222 =2, +2

_Z41+73

2 2
lie on line

C

n
sin 3xsin 3x= )" ¢, cos Mx

m=0
3sinx —sin3x
- 4 (sin 3x)
3sinxsin3x 1
SSWIASHIOA L 2 &in2
2 + 2 sin< 3x

x2 . 1 .
== sinxsin 3x + — 2 sin? 3x
8 8

1
[cos 4x — cos 2x] + 3 [1 - cos 6x]

1

3 2 1
COoS 4X — — cos x+——§ C0S 6X

8 8

3 oojlw oolw

=6

A

3r r
z, =-3z=-3(4 - 3i)
Z, = —-12 + 9i

B
|z—z-3i|+|z+2-6i|=4
2,=2+3i,2,=-2+6i

J16+8 =5

2,2,= J(2+2)2+(3-6)? =

2,7, > 2a So no locus
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Sol.56 B
|z, =12 |z,—3-4i|=5
|z,| <10
4| = 1Z,]| £ [z, +2,| < |24 + |2,
|Zl -7 2 |le - |22”
> 112 - 10
|z, —2,| =22

Sol.57 A
4| = z,| = |z5 = 1

-+ 1 _ 1
21_21’22_22'23_23
1 1 1
—+—+— =1

Z; 23 Z3

|Zy + 25 + Z3| =1

|zy+2z5+23]=1

|z, +2z, +2z5/=1
Sol.58 C

z"-1
z-1

1+z+22+28+ .. +2m1=

Z-Y(z-o)(z-0?)..(z-a"h

(z-1)
Tl we-a) .o
outz=3 > 1@ 0)@-ad) .. @™
Sol.59 A

(L+i)x2— (7 +3i)x+(6+8)=0

ox = 6 + 8i

1727 144

N _ o (4-8i)

4-3i)=2i ——
Xo(4 = 3i) = 2i 1o
S B S ¢ )
27 1+ 1-i 2
X, =i+1

Sol.60

Sol.61

Sol.62

Sol.63

Sol.64

Sol.65

A

Z

z  z (0,0

z=Xx+ly
Given that z(x, y)

]

(-3,0) (1,0)

y-0 _y-0
x+3  x-1

1
X+3
X=1-x-3=0
non-senge

1
—— =0
x-1

A

log, ), |z = 2| > log,,|Z|
lz-2| <z

(x = 2P +y? <x*+y?
—-4x+4<0

x>1 = Re(2)>1

D
z8+7Z=0
r=r
r=0, r=1
z=0, zz =1
A+ tza

z

z* = —1 No. of solutions =4
Total no. of solutions=4+1=5

D
iz3+22-z+i=0

z =iwil satisfy above equation = |z|]=1
C

|z—a2|+|z-2a|=3

3>2zz,

|2a—-a?| <3

-3<2a-a’<3

2a—a?>-3 2a—a?<3
a?-2a-3<0 a?-2a+3>0
-1<a<3 aeR
asa>0

O<a<3 ae(0,3)
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Sol.66 A

n-1
Dlz+o’zy P
k=0

n-1

= Z(Zl +0*2,)(Z,+ 7))

k=0

n—.
Z(l 21 P +0°2175 + 0°712,+ | 2, )

- —0,—-1,6=2 —n-1
:n(|21|2+|22|2)+2122 O +0 +0" +..+0

=0 as sum of n™ roots

+

2,7, o’ + ot + @2 ...+ 0"t

=0 as sum of n™ roots

=1 (z,2 + [z,

Sol.67 D
4] = 2,1z, = 3, |z5] = 4
z,> = 4 2,7, =9,2;Z3=16
2,7, =4
182,25 + 27252, + 64 2,2,|
8 27 64

—+

|le223| z, 23

:2X3X4|221+322 +423|
=242z, +3zy+4z25 =24x4=96

Sol.68 D
4(z2,-2))=3(2,-2,)
21:—322 _ 22 ;Zz e-i0
Z:Z = Purely real
Sol.69 C

Ax+By+C=0
az+az +2C=0
z2+7 z-7Z
2 1

z+7 Z—E] ~
A 2 +B o +C=0

A(z+z)-Bi(z-z)+2C=0
(A-Bi)z+(A+Bi)z +2C=0
By Comparing

a=A+iB

X =

Sol.70 A
lz| =
1 1
E=lz;+z,+...+z] _42_1+Z+" +Z
1 1
E<(zl+ 1zl ++ 1204 1 121 T T2

n
<2b-4 [Ej

E<O0

Sol.71 D
zz —(3+i)z—-(3-i)z-6= 0
Putz=x+iy
x2+y2—6x+2y-6=0
C@,-1)r=4
Infinite points

Sol.72 D
1+x2=/3x
X = — i, io?
24
1
Z[X4_ nj
n=1 X

=0
Sol.73 A
1 1+i+0? w2
(. -1 o’-
- —-ito-1 -1
Rl—>R1+R3
1-i o+0’ o°-1
=i -1 0?1
- —-ito-1 -1
1—i -1 @’-1
_ 1 .I | 1 o =1 -0
-1 —-i+to-1 -1
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