COMPLEX NUMBER

COMPLEX NUMBER

IfS={ze C:|z—i=|z+i=|z-1|}, then, n(S)
is :

(11
(3)3

20

2

If o satisfies the equation X+ x + 1 = 0 and
(1 +0()7: A+ B+ sz, A, B, C> 0, then
53A-2B-C)isequalto

1
Let the complex numbers ; and — lie on
a

the circles |z-z F—4 and |z -z, =16

respectively, where z, =1 i. Then, the value

of 100 | [* is
1 .
IfZ:5_21 , 1s such that

|Z+1|—ocZ+B( )1—\/j and ospp €R

then ¢ 4 g is equal to

()4 (23

3) 2 4 -1

Let r and @ respectively be the modulus
and amplitude of the complex number
z_2_i|2 tan% then (r, g) is equal to

37 3
1) |2 sec=2 —“
()[ >

37 5
2) | 2 sec=2 —“
()[ 5>

(3) [2 sec%“,%ﬂ ”“ Ny

@) [

Let o, p be the roots of the equation

X’ _6x +3=0such that Im (o) > Im (p).
Let a, b be integers not divisible by 3 and n be a

natural number such that

99

@B o3%a 4 ib),im/ 1.
p

Then n + a+ b is equal to

10.

11.

12.

If z=x + iy, xy # 0, satisfies the equation

7’ 117 -0, then |Z| is equal to :

(9 @1
1
3)4 4) —
G @
If z is a complex number, then the number of
common roots of the equation z"**° | z' [ L 0
and z , 27° {2z L 0, isequal to :
(D1 (2)2
30 3

If ¢, denotes the number of solutions of

|1if‘=2"and[3:[£],
1 \/_1 \/;_i
\/_+1 1 Vri

i \/j , then the distance of the point

b

where z :%(1 + 1)

(¢, p) from the line 4x — 3y =7 is

Let z, and z, be two complex number such that

33 . 4 4
zi+z;=5and 7] +7, :20+151.Then‘21 +Zz‘

equals-
(1) 3043 )75
3) 1545 @) 25\3

LetS={zeC :|z _1|=1 and

(\/E _1)(Z+z) _i(z _2)22\/5 }. Let 7 2 ¢

S be such that |zl|=max|z|and|zz|= z
zes zes

Then ‘\/Ez, —z, ’ equals :

(D1 (2)4

(3)3 42

LetP={ze :|z+2-3i|<l}and
Q={ze :z(+i)+ z (1-1) <8}.Letin

P N Q, |z- 3 + 2i] be maximum and minimum at

z, and z, respectively. If |2]° + 2|z = o + B\/E ,

where ¢,  are integers, thery, + g equals




COMPLEX NUMBER
13. Ifzis a complex number such that |z >1,then | 20. LetS,={z¢ C:|z| <5},

.. 1 N .
the minimum value of z+5(3+41) is: S,-lzeC:Im z41 —\/.51 >0! and
1 _\/g 1
5
(1)5 (2)2 S;={zcC:Re(2) > (.
3 Then the area of region S; 1 S, 1 S5 is
33 @3 1) 125 ) 125
14. The sum of all possible values off ¢ [— 5, 25, for 6 24
141 125 125
whichﬂ is purely imaginary, is eqeal (3) —=& 4) ==
1 _21cosg 4 12
(1) 2 () 35 21. If 7, z are two distinct complex number such
(3) 5z (4) 4n z, 2z,
o inl8 o that |1  _ |=2, then
15. If the wvalue of 3¢0s 360 4 55?1’1 8 is Py —Z1Zy
5cos 360 _3sinl8o
N \/g b (1) either z, lies on a circle of radius 1 or z , lies
—— , where a, b, ¢ are natural numbers . .1
c on a circle of radius >
and gcd(a, c)=1,thena+b + cis equal to :
(1) 50 (2) 40 (2) either z, lies on a circle of radius % or z, lies
(3) 52 (4) 54 on a circle of radius 1.
16. Let z be a complex number such that the redl
7 0i (3) z lies on a circle of radius 1 and Z, lies on a
part of ——— is zero. Then, the maximum 2
Z4 21 circle of radius 1.
value of |z — (6 + 81)| is equal to : (4) both z; and 7, lie on the same circle.
(1) 12 2) 22. Consider the following two statements :
(3) 10 4)8

Statement I : For any two non-zero complex

17. The sum of the square of the modulus of thg
. numbers z;, z,
elements in the set

zZ, 1z,

1
R
|Zl| |ZZ|

{Z —atib:a, beZ, z¢ C,|z _1| 51,|z _5| g|Z _5i|} (|zl | + |z2 |)

SZ(|ZI|+|22|) and
is . o

18. Let ¢ and p be the sum and the product of all Statement II : If x, y, z are three distinct complex

numbers and a, b, ¢ are three positive real

) )
the non-zero solutions of the equafion + |zl — 0 , b
c

2,2 . number h that - = hen
?lf;lThen%l +[3)1se(c;1;zjto. umbers such tha R R PR R P , the
(3)8 4?2 a’ . b’ . c? N
19. The area (in sq. units) of the region y-z z-X XY
S_ fze e | <%(2+7)+i(z-Z) <2 Im(z) ZO} is Between the above two statements,
T 35 (1) both Statement I and Statement II are incorrect.
ey 3 ) B3 (2) Statement [ is incorrect but Statement II is correct.
3 17y @ Tn (3) Statement I is correct but Statement II is incorrect.
8 4 (4) both Statement I and Statement II are correct.




23.

24.
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Let z be a complex number such that |z+2|=1a

Im z +; :é . Then the value ohe (Zj)‘ is
Z+

(1) @ ) 1+[
24

e % @ i

If the setR={(a,b);a+5b=42, a,be

has m elements and ;(1 + i“!) =X + iy, where

i= /-1, then the value of m+ x +yis:
(1) 8 @) 12
3)4 4)5

Let x4, X5, X3, X4 be the solution of the equation
4x*+8x’ — 17x° — 12x + 9 =10 and

125
(4_,_x12) (4+X§)(4+X§)(4+xi):¥m.

Then the value of m is
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SOLUTIONS 4. Ans.(2)
1. Ans. (1) |
Sol. |z—il=|z+i|=|z— 1 Sol. z=7 -2
y .
B (0,1) |Z+1|=oc7+[3(1+1)
(1,0) 3
> X e _21 :g _ . 1
Ce (05_1)
o L . 3 5 (a :
ABC is a triangle. Hence its circum-centre will 5 —2i| = ot B +(3 -3 )1
be the only point whose distance from A, B, C
will be same.
a 9
Son(S)=1 6:2aand5+ﬁz Z+4
2. Ans. (5)
Sol. X+x+1=00 X=0 0= o+p=3
Leta=w 5. Ans. (1)
Now (1+¢)'=—¢*=—g =1+
A=1,B=1,C=0 Sol. z=2_i2tans?JE =x +1iy (let)
. 53A-2B-C) =53-2-0)=5
3. Ans. (20
ns. (20) =X 1y & e:tan‘lz
Sol. |z—z =4 X
= (o —z)o —-z) =4 2
a0 %) r=\/(2)2+ 2 tan %
- _ _ 8
= oo — (%0 _Zo(x,‘l' | ZO |2:4
= lal’ —# —za=2 ... (M — 12 sec>| _[2 sec n_%c
|z—z [P=16
3
1 1 _ =2sec L
> | =—2,||— -7, _16 8
o o
_ _ 5
S (@)1= &) =16]ql 2tan
& p=tan™
= 1__(%0 - d_o'i'b |2| ZO |2=16 |(X.|2
= 1__(;0_0@):14|0L|2 ...... )
= tan~' | tan 5—“
From (1) and (2) Ty
2
1
=>dak | 3
= 100 |q 2 20 8
4




Sol.

Sol.

Sol.
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Ans. (49)
X’ _\/gx+6=0 N
L esile Ve

5 5 (1+1)

99
Lo 98 %A
T Ha = +
p p
_ a98((g+@ :349[ 997 \/5
=3¥ (=1 +1i)
=3"(a+ib)

- n=49,a=-1,b=1
-nta+tb=49-1+1=49
Ans. (2)

Z' - iz

‘22‘=|i2|

22| =

|2 = e[ =0

21zl - 1) =0

|z = 0 (not acceptable)

s =1

s lP=1

Ans. (2)

2% +7%+1=0 &Z+227+22+1=0
(z+ 1) (Z-z+1)+2z(z+1)=0
(z+1) (Z+z+1)=0

=z=-1, z=w,w2

Now putting z = —1 not satisfy
Now putz=w

N W1985 +W100+ 1

= wWHw+1=0

Also, z=w’

3970 + W200 +1

= W
= wHw +1=0

Two common root

Sol.

10.

Sol.

Ans. (3)
(\/E)xzzxzé 020(:1

Vn =t Vi gV

m+1 lin

T . 4
z:Z(lJrl)

= _”?i(1+4i+6i2 L 4i° +1)

Distance from (1, 4)to 4x _3y -7
Will be 1—5:3
5
Ans. (2)
Z, 42, =5
7,y 7, =20, 15i
AN :(z] +2, )3 3zz, (z1 +22)
z, + 75 =125 3z, 7, (5)
= 204151125 152z,
= 32z, =25_4 _3i
= 3z,z, =21 _31
= 2.Z,=7-1
= (z1 +zz)2 =25
>z 7;=25 _2<7 _i)
=11 2i
(4 +z§)2 _121_4, 44i
= 7 +7342(1 _i)2:117+44i
> 7} 473 =117 444 ~2(49 1 -14i)

4 4
= ‘zl +22‘=75
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11.

Sol.

12.

Sol.

Ans. (4)

LetZ=x+1y

Then (x - 1Y +y’=1 €8
& (ﬁ _1)(2x) _iQ2iy) =242

S (2 Dxpy=N2 @
Solving (1) & (2) we get
Eitherx=1orX:2_1\/§ ...... 3)

On solving (3) with (2) we get

Forx=1 > y:1 = Z,=1+1

& for
1 1
X = V2
SN I J2
1 1
Z —|li—|4+—
= +\/§ +\/§
Now

L)x—-y+4=0

(3’_2) ,\X + y— 1= O(Ll)

Clearly for the shaded region zis the intersection
of the circle and the line passing through P

and 2 1s intersection of line L& L,

13.

Sol.

14.

Sol.

L

Circle : (x + 2y + (y =3y =1
L1:X+y—1:0
Ly:x-y+4=0

On solving circle & L; we get

1 1
2 —=,3—
NERA ]
On solving L, and z, is intersection of line L; &
35 ]

Lywegetz: |—,—
PWEES R\ Ty

2] +2fz,[ =1445V2 417
_31,.52

So ¢ =31

[525

atp=36

Ans. (Bonus)

2] > 1

bt
&

3.
Min. value of |Z + 5+ 2i| is actually zero.
Ans. (2)
1 + icosg
1 _2icosg
7_ 7 1 4+1cosp

1+ 1cosg

1 _2icosg |1 —2icosg
(1+ icog)(1 —2i cosg) =—(1 —2i c@p (1 4 i cosg)
(1+icosg) (1+2icosg) = —(1— 2icosg) (1—icosg)

1 + 3icosg — 2cos’g = —(1 — 3icosg — 2cos’g)
2 —4cos’g =0

2 1 TT
= COS 6 - 5 = e = = e — T T T T T

sum = 35




15.

Sol.

16.

Sol.

17.

Sol.

COMPLEX NUMBER

Ans. (3)

3(J5 41 J5 1

(3l) 5[ V2 ] o5
5\/§+1 3\/5—1 T 245,38
ey
45 _1 5 _4

T V54454

20 _163/5 /5, 4

11

175 _24

- T = a=17,b=27,c=11

atb+c=52

Ans. (1)

z 21 7,24

22177 21"

7z 21z _2iz 1 4(-1)

477 + 2714271 . 4(1)=0

= 2zf =82 |7 =2

[2 (6 1 81) i =10+2 =12
Ans. (9)

z 1| <l

- ‘(x _1)+iy‘ <l

= (X _l)2+y2 <l . (1)
Also |z _3| <|z _5i|

(% —5)2 +Y <X +(Y —5)2
10x < 10y

Solving (1) and (2)
— (X_1)2+X2=1
o 2xT_2x =0
N Xe( _1):O
- x=0orx=1

y=0ory-1

18.

Sol.

19.

Sol.

y=X

Givenx,y el
Points (0, 0), (1, 0), (2, 0), (1, 1), (1, 1)
to find

|Z1|2 +|Zz|2 +|Z3|2 +|Z4|2 +|Z5|2
=0+1+4+1+1+1+1=9
Ans. (2)

Z=X+1y
Z X _iy

Z2 _x* _y* _2ixy

= X7 _y? _2ixy 44/x> 4y? =0

= x=0 or y=0

¥ +lyl=0 X+ x| =0
Iyl = Iy’ = x=0
y=0,+1

= 1,—1 = q=1—-1=
are roots p=i(-1)=1
Ans. (2)

Putz=x+1iy

2 2
|z_1|52=>(x_1) +y <4 ...(D)
(z+2)+i(z _2) <2 2x+i(2iy) <2
>x y<l ..(2

Im(z)>0- y>0 ...(3)
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20.

Sol.

(=3,0)

Required area

= Area of semi-circle — area of sector A

SN
%

/(1,0) /(5,0

27() 5

_3n

)

Ans. (4)

S :xX+y <25 .. (D)

S;:lm ofzi(l_—\/gi)ZO
( _\Ei)

X 41y
Im of 1| >0
1_\/§i+ >
X+iy 1+ 31
Im of ( )g ) >0
= V3x4y=0 .. 2)
S;:x=0 Ll (3)

609

y=—x

21.

Sol.

22.

Sol.

Ans. (1)

z, -2z, z—2z7,

1 _ 1 =4

5 22, 22,

|z1 |2 227,221z, + 4|z2|2

1 zz, zz

3Tt
2,2y +22, 272, -22722,22,-1=-0
(Z,_zl— 1) (l -2z, .222):0

(|z1 I* - ) dzzzf ~1)=0
Ans. (3)

Statement I :
(|Zl|+|zz|)z_l+z_2
|Zl| |Zz|
: 2 L |4 |2
S Tl STl el
LA AN
2] " |22 Tz 2]
R 9
|Z1| |Zz|
(|Z1|+|Zz|) T <2(|Z1|+|Zz|)
|1| |Zz|

. statement [ is correct
For Statement 11 :

a b c

e ey
2 2 2
a b C

2 = 2 = 2 =
y—" e x|

I8

o= \ly —2) = ay - 2)(¥ -7)
b’ =j(z—X) (Z _i) and ¢’ =) (x —y) (i _?)

2 2 2
a b ¢ _ o _

+ +
y—z Z_X X_Yy

Statement II is false




23.

Sol.

24,

Sol.

COMPLEX NUMBER

Ans. (4)

Z+1

1
|z+2|=1,Im ==
Z+2 5

Let z+ 2 = cosg + ising

—cosg —1sing

Z+2
1 1
= A =1 —(cosp — ising)
Z+2 Z+2

= (1 — cosg) + ising
z _|_1

Im = sing, sing =

Z4

1

N3
5

[Re(z+2)| =
Ans. (2)
a+t5b=42,a,be N
a=42-5b,b=1,a=37
b=2,a=32

b=3,a=27

b=8,a=2

R has "8" elements — m=§
8 |
(1) < x iy

forn > 4,i"=1

S (1-D+a-H+a-1
=1-1+2+1+1
=5-I=x+1iy

m+x+y=8+5-1=12

25.

Sol.

Ans. (221)
4x"+ 8%’ — 17"~ 12x + 9

=4(x—-x) (xX—%X) (X —X3) (X — Xyg)

Put x =2i & 2i

64 —64i+ 68 - 241+ 9 =R{2ixX (21 —x (21 —&
=141-88%1 ... (1)

64+ 641+ 68 +24i+9=4(-21—x 1) (-2i—Xy)
(=21 - x3) (21— X4)

=141 +88 ... )

125 141° , 88

—m
16 16

m =221




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9

