Complex Number

¢ ALLEN
7. Let C be the set of all complex numbers. Let
COMPLEX NUMBER
S, ={zeC:|z-2|<1} and
1. If z and ® are two complex numbers such that
= rz(1+1)+z(1-1) 24y .
|zow| = 1 and arg(z) — arg(w) = —, then arg S2 {ZEC 20+ +2z0-1) }
2
. 5
U iz coj . (Here arg(z) denotes the principal Then, the maximum value of |z—=| for
+3Zw
argument of complex number z) zeS NS, isequal to:
3n I 3n
= ) -2 (3 -= 4) = 3+242 5+242
ms -5 G-7 @7 n 4f o 2f
2. If the real part of the complex number
3+ 242 5+242
(1 — cosO + 2isin0) " is g for 6 € (0, ), then 3 ) “ 4
the value of the integral j: sin xdx is equal to : 8. It theqgEglugL ~oi~he complex number
i
(1)1 )2 (3) -1 4) 0 g = 2H2icosb (O,Ej is zero, then the
. 1-3icos0 2
3. Let n denote the number of solutions of the
o D 2n -
equation z°+3Z =0, where z is a complex value of sin"360 + cos™0 is equal to______
2 Y zZ— yis .
number. Then the value of Zik is equal to 9. The equation arg [—j =— represents a circle
k=0 N z+1 4
4 3 with:
(H1 2 3 3) 5 G
(1) centre at (0, —1) and radius \/5
4. Let
0 (2) centre at (0, 1) and radius \/5
0 1 a b a b
S= neN( j { jz( jVa,b,c,deR )
{ 1 0)\c d c d (3) centre at (0, 0) and radius \/5
where i=~/~1. Then the number of 2-digit (4) centre at (0, 1) and radius 2
numbers in the set S is -
. . . 10. Let z:1 l\/g, = V—1. Then the value of
S. The equation of a circle is 2
Re(z) + 2 (Im(z))* + 2Re(z) = 0, where z = x + iy. Y LY LY LY
2 3
A line which passes through the center of the 21+(Z+;) +(Z +z_2) +(Z +?) i +(Z +Fj
given circle and the vertex of the parabola, is
x> —6x —y + 13 =0, has y-intercept equal to o
6. Let C be the set of all complex numbers. Let 1. If (\/§ + i) =2”(p+iq), then p and q are
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Si={zeC|lz-3-2i}=8
S, ={z € C|Re(z) >5} and
S;={zeC||z-Z|=8}.

Then the number of elements in S; NS, NS, is

equal to
M1 @20
3)2 (4) Infinite

roots of the equation :

1) x> (V3 -1)x=3=0
2) x2+(\@+1)x+\f 0
3 +(V3-1)x-

) xz—(\/§+1)x+\/_ 0
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12.

13.

14.

15.

16.

17.

18.

ALLEN®

The least positive integer n such that
2. n '
(;),1_2 ,1=+/—1 isapositive integer, is
(1-1)
Z—1
IfS={Ze(C: _e]R},then;
zZ+2i

(1) S contains exactly two elements

(2) S contains only one element

(3) S is a circle in the complex plane

(4) S is a straight line in the complex plane

Let z, and z, be two complex numbers such that
T . .
arg (z) — 7o) = Z and z,, z, satisfy the equation

|z — 3| = Re(z). Then the imaginary part of z; +
7, is equal to

A point z moves in the complex plane such that

-2
arg(z JzE, then the minimum value of
z+2) 4

|z —o2 - 2i|2 is equal to

If z is a complex number such that i—:i is purely
imaginary, then the minimum value of |z — (3 + 3i)|
is:

(D242 -1 2342

(3)6+2 @242

If for the complex numbers z satisfying |z -2 —2i| < 1,
the maximum value of [3iz + 6| is attained at a + ib,

then a+ b is equal to .

=t If(—l+i\/§)21 +(1+i\/§)21

1-i* TN .

Let 1=

and n = [| k |] be the greatest integral part of | k |.

n+5 n+5

Then )" (j+5)° = Y. (j+5) isequalto .
j=0 j=0

19.

20.

21.

22,

23.

24.

25.

which the equation z + alz — 1] + 2i = 0

(z € C and i=+/—1) has a solution, are p and q

respectively; then 4(p? + g2) is equal to

Let the lines 2 — i)z = 2 + i) Z
Q+1)z+(0-2)Z-4i=0, (herei2=-1) be

normal to a circle C. If the line iz+Z+1+i =0 is

and

tangent to this circle C, then its radius is:

3 1 3
1) —= 2) — 2 @) —
()ﬁ ()NE ) 32 ()NE

Let z be those complex numbers which satisfy

2+ 5| <4and z(1+i)+Z(1-1)>-10,i=+/-1.

If the maximum value of |z + 12 is a+By2,

then the value of (o + ) is

The sum of 162t power of the roots of the
equation x3 — 2x2 +2x— 1 =01is

The least value of |z where z is complex
number which satisfies the inequality

(|z|+3)(|z|—1) )
WA jog 2 |21 7
exp[ T >log ;|57 +9i

B

i=\/—_1,isequalt0:
@ V5

Let a complex number z, |z| # 1,

(D3 3)2 4)8

satisfy log |

{|Z|—+11JS2. Then, the largest
A

(z]-1?

value of |z] is equal to

(18 27 (3)6 45
Let
30 20 56 2 7 o
P={90 140 112|ad A=|-1 -0 1
120 60 14 0 -0 -o+l
_1 1
Where mz%ﬁ, and I; be the identity

matrix of order 3. If the determinant of the
matrix (P-1AP —1;)? is aw?, then the value of a

is equal to

¢

If the least and the largest real values of a, for
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26.

27.

28.

Let z and w be two complex numbers such that

zZ+1

w=2Z-2z+2, =1 and Re(w) has

z-3i
minimum value. Then, the minimum value of

n € N for which wn is real, is equal to

Let S;, S, and S; be three sets defined as
{ZeC:|Z—I|S\/§}

{zeC:Re((-i)z) 21}

S,

SZ
S, ={zeC:Im(z)<1}

Then the set S; NS, N S,

(1) is a singleton

(2) has exactly two elements

(3) has infinitely many elements
(4) has exactly three elements

The area of the triangle with vertices A(z), B(iz)

and C (z +1iz) is :

(1 (2)%|Z|2
® 3 @) Jlz+izf

29.

30.

31.

32.

If the equation a|z|2 +az+o0z+d=0

represents a circle where a,d are real constants
then which of the following condition is
correct?

(1) |of —ad#0

(2) o) —ad>0anda € R- {0}
(3)|of—ad>0anda e R

4)oa=0,adeR"

Let z,, z, be the roots of the equation

72 +az + 12 = 0 and z,z, form an equilateral
triangle with origin. Then, the value of |a] is

1 - 3i.

Let another complex number z be such that

Let a complex number be w =

|zw| = 1 and arg(z) — arg(w) = g Then the

area of the triangle with vertices origin, z and

w is equal to :

1 1
(4 2 ) 3) 2 2

If f(x) and g(x) are two polynomials such that
the polynomial P(x) = f(x3) + xg(x3) is divisible
by x2 + x + 1, then P(l) is equal to
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Sol.

Sol.

ALLEN®
L
SOLUTION Sing - 2icos§
2 2
Official Ans. by NTA (3) = 0 , 0 , 0
ALLEN Ans. (2) 4sm2(sm E +4cos 2)
As |zo| =1
1 1
1 Re(z) = 0 0 5
= If |z| =1, then |o| = — Z[Sin2 —+4cos’ ) >
r 2 2

Let arg (z) =0
: _[(g_3"
. arg (@) = (6 2 )

i0
So,z=re'

—7 =rei(—e)

RS
T

Now, consider

1_220)_1_26{_3;) _(1-21)
1+37Z0 (L) \1+3i
1+3e" 2

_-200-3) 1, .
C(1+30)(1-3i) (1+1)

o (1—22@)
. prin arg 1+ 3%

= prin arg (1_2203)
1+3zo

= (—%(IH))

So, option (2) is correct.
Official Ans. by NTA (1)

1
7=
1—cosO+2isin0

2sin? g —2isin0

- (1 —cose)2 +4sin’0

0| i

2
sin—e +4cos? 9 =
2 2

1—00329+40039=é
2 2 2

N | W

3cos’ Q =
2

cos” —=—
2 2

T

sin® dO—[—cos 6]0E

ct—u|a

=-0-1

=1
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Complex Number

ALLEN”
Official Ans. by NTA (2) 4. Official Ans. by NTA (11)
Sol. z*+3Z=0 b \n
a o i
Putz=x+1iy Sol. LetX:[C dj&A:[l 0]
= X° —y” +2ixy +3(x —iy) =0
= AX=1X
= (x* —y2 +3x)+1(2xy —3y)=0+10
=A=]
x* —y2+3x=0 ..... €8
0 i“_I
2xy-3y=0 ... ) =1 o] =
x=2y=0 ¢ 10
=A"=
0 1
Put x == in equation (1)
= n is multiple of 8
9 L, 9 ..
e y + 5 =0 So number of 2 digit numbers in the set
S=11(16,24,32, ....... ,96)
4 2 5. Official Ans. by NTA (1)
(XY= [i, 3\6} [i, _3\6) Sol. Equation of circle is (x> — y*) + 2y* + 2x = 0
22 22

Puty:0:>x2—0+3x=0
x=0,-3
(X, y) = (Oa 0)9 (_3’ 0)

.. No of solutions =n =4
© 1 j . 0 ( 1 j
g)(nk I;) 4k

1 1
+—+—+
1 4 16 64

1 .
3

X4y +2x=0
Centre : (-1, 0)
Parabola : x> —6x —y + 13
(x-3y’=y-4

Vertex : (3, 4)

Equation of line=y -0 = 3

y=x+1

y-intercept = 1

=0

4-0
+1

x+1
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6.

Sol.

Sol.

ALLEN®
Official Ans. by NTA (1
feat Ans. by @) =cosze—cose+%+sin26
S, :lz-3-2i" =8 5
==—cosH
lz-3-2i| =22 4
) ) 2 For (AP . 0= 3n
(x-3)" +(y-2) -(2v2) or (AP)” maximum 0 =-=-
S;:x>5
R 25 1 5J2+4
- APy = =4 ——=""=__
S,:lz-7>8 4 2 42
|2iy|>8 8.  Official Ans. by NTA (1)
2|y|28 Soyzdys—4 Sol. Re(z)= —3—600529:
1+9cos’ 0
S
4
Hence, sin® 30 + cos® 0 = 1.
9. Official Ans. by NTA (2)
Ima
z
—4 /4
z+ z—1
n(S, NS, NS,)=1 el SR
B /2 | /4 A > Re
Official Ans. by NTA (4) RN R
t-2|<1 Putt=x+iy
In AOAC
(3)-x
sin| — | =—
4/ AC
—AC=+2
(x=2y+y*<1
; T(1_; Also, tan£=%=L
Also, t(1 +i) + t(1-i)>4 oC _ OC
Gives x -y =2
= 0C=1

Let point on circle be A(2 + cos 0, sin 0)

2
(AP)* = (2 +cos0 —%) +5sin” 0

.. centre (0, 1) ; Radius = \/5
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10. Official Ans. by NTA (13) 12. Official Ans. by NTA (6)
—\3i_ g )" @)
SO], Z = 1 \/gl =e 3 SOl. 1 ) = ! )
2 (1 —1) (—Zi)T
1 n+2 n+2, n+2
zr+—r=2cos£—2jr=2005E _ (2i) 272 _2: 1722
z 3 3 -0z (-Dz
21 Y This is positive integer for n=6
= 21+Z[Zr+—rj =8 (cos3zj=2(cosrn+3coszj .
=1 z 3 3 13. Official Ans. by NTA (4)
. z—1
Y o1 3 o1 3 Sol. Given -e R
= 2l+|z+—| +| 2 +—=| o 7+ — z+2i
) ) 2
zZ—1 .
Then arg( j is O or I
21 LV z+ 21
=21+ Z(zr + —J
r=1 Zr
0.,
2! In
=21+ {20051‘71 + 6005—]
r=1 3
=21—2—6 (0’_2)
=13 = S is straight line in complex
11. Official Ans. by NTA (1)
Sol. (Zei”’(’ )100 =2"(p+iq)
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210 [COSSOTTE +isin SOTnj =2"(p+iq)

+ig = 2[cosz—n+isinﬁj
p+1q 3 3

p=—1,q=\6
xz—(\/g —l)x—\/g =0.
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14.

Sol.

ALLEN®

Official Ans. by NTA (6)
|z - 3| =Re(z)
letZ=x=1y

= x-3 +y’ =x

S>X+9-6x+y =x"

= y2 =6x-9

) 3
=6 x—2
Y (X 2)

=> 7, and 7, lie on the parabola mentioned in eq.(1)

arg(zy — zp) = %
= Slope of PQ = 1.
P (Zy

Q(Z»
Let P(%+%tf,3tlj and Q(%+%t§,3t2)

Slope of PQ = i(tz—_tl):l
E(tf—tf)

=Sth+t;=2
Im(z; + 2,) =3t + 3, =3(t; + b)) =3 (2)
Ans. 6.00

Aliter :

Letz,=x1 +1y1; Z2 =X + 1y2
71— Zp = (X1 — X2) + (Y1 — ¥2)

Loarg (z) —7p) = % = tan"’ (ujz

X =X,

T

4
YI-Y2=X1— X (1)

|21 - 3|=Re(z)) = (xi =3 +y’=x"_(2)

15.

Sol.

|z2-3|=Re(z)) = (x-3)V+y, =% __(2)
sub (2) & (3)

X =3V (-3 +y -y =x" - %’

(X1 —X2) X1+ X2 = 0) + (Y1 —y2) (y1 + y2)

= (X; — X2) (X1 + X2)

X1 +X—60+y1+y2=X1+ X =Yy +Yy2=6.
Official Ans. by NTA (98)

Letz=x+1y
—2+i

arg| XT2HIY )T
Xx+2+iy) 4

arg(x—2+iy)—arg(x+2+iy)=g

1+(XZ2}(X12J_

Xy +2y—xy+2y
x> —4+y

4y = XX -4+ y2
X +y —4y-4=0
locus is a circle with center (0, 2) & radius = 2\/5

02)]
0]
N

min. value = (AP)? = (OP — OA)*

=(9ﬁ—2\5)2

=(7ﬁ)2 =98

¢
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ALLEN®
16. Official Ans. by NTA (4)
. 3= G
Sol. 2L is purely Imag; b m
ol. 1S pure maginary numoer
— is purely Imaginary 5 3.2)
|
Letz=x+1y 1___:__ L
x+iy-D) (-D-iy T —
C(x- 1)+1(y) (x-1) -1y 1 2 3
X(X D+y(y-D+i(-y—x+1) is purely From Figure maximum distance at 3 + 2i
(x=1y°+y* a+ib=3+2i=a+b=3+2=>5Ans.
Imaginary number 18.  Official Ans. by NTA (310)
=>xx-1+ -1)=0 i 21 21 ]
(x=D+y(y-1) [_ iﬁ} [1 iv3
2 2
1 Y 1 L2 2 2 2
= | X—— + B = — SOl. K=_
( 2) (y 2) 2 Pl Y e, Y
22 2 2
Y L
»P(3,3) [ 2n\2! in )21
1
K= 512 in 24+ in 2
=L_ei(14n+6n)+ei(7n—6n)i|
X 5121
0 1 [ 20m ;
K= _— e20m+em:|
512¢
1
1+ (-1
g |Z—(3+3i)|m=|PC|—L2 512[ o=
n=[k]]=0
5 1
:———:2\/5 5 5
NN DG+5° =D (+5)
ji=0 i=0
17. Official Ans. by NTA (5) : J
5
Sol. |z-2-2i<1 > (i +25+10j—j-5)
Ix +iy -2 -2i|<1 =
. 5
|x-2)+i(y-2)|<1 Z(J +9j+20)
(x-2P+(y-27<1 Jz_ X ]
|31z + 6|max at a + ib z Z +20)1
j=0 =0 j=0
) 6
Bil |2+ = 5X66X“+9[5;6j+20x6
31221l =55+ 135+ 120
=310
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Sol.

ALLEN® .
19. Official Ans. by NTA (10) 21. Official Ans. by NTA (48)
Putz=x+1iy Sol. |z+5|<4
X+iy+ofx+iy—1]+2i=0 (x+52+y2<16 (1)
= X+a(x=1)>+y> +i(y+2)=0+0i 2(1+1)+7(1-1)> 10
= y+2=0and x+o4/(x=1)>+y* =0
(Z+Z)+i(z—2)2—10
2
= y=-2and oczzx—
y Z_2%x+5 X—y+520 (2
NOWX—ZE O,g (X+5)2+y2=16 x-y+5=0
X’ —2x+5 4 ////
2 [0 5 J5 5
ae€0,—|] > ae|——
4 2 2
_ 5 s
p > | >
Region bounded by inequalities (1) & (2)
5 5
2 Nl 2.2
= a0y 3]0 o ooy
Official Ans. by NTA (4) Let P(-1, 0)

20.

Sol.

() 2-i)z=2+i) Z

X

2

y:

() Q+1)z+({-2) Z-4i=0

(iii) iz+zZ+1+i=0

Eqn of tangent |X -y+1=0

Solving (i) and (ii)

|Z+ IKMA =PB*| (where B is in 31 quadrant)

for point of intersection

<x+s>2+y2=16>y:im

x—y+5=0
A(22-5242) B(-242-5,-242)
PB? = (4242 +4) +(242)

|2+1 =8+16+16v2+8

a+PV2=32+1642

a=32,=16=>a+p =48
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22. Official Ans. by NTA (3) 25. Official Ans. by NTA (36)
Sol. x?-2x2+2x-1=0 Sol. Let M = (P-!AP -1)2
x = 1 satisfying the equation = (P-1AP)2 - 2P-1AP + I
.. x— 1 1is factor of =P-1A2P - 2P-1AP +1
X3-2x2+2x -1 PM = A?2P -2AP +P
=x-1)x>-x+1)=0 =(A2-2A1+12)P
1+i\/§ 1—i\/§ = Det(PM) = Det((A - 1)2 x P)
x=1 2 7 2 = DetP.DetM = Det(A —I)2 x Det(P)
x=1, -0’0 = DetM = (Det(A —1))2
sum of 162™ power of roots 1 7 w’
= (1)'62 4 (?)!62 4 (— )62 Now A-I=|-1 -w—-1 1
=1+ (0)* + ()2 0 -w W
=1+1+1=3 Det(A—I) = (W2 + W + W) + 7(—w) + w3 = —6w
n+m=45 Det((A — 1)) = 36w2
23. Official Ans by NTA (1) = a=36
(| z| +3)(| z| _1) i 26. Official Ans. by NTA (4)
Sol. exp|——FF———=/m2|2lo S5NT +91
P ||z|+l| gﬁ‘ ‘ Sol. ®w=2z7Z-2z+2 3i
Z
(IZI+3)(If4|—1) z4i 4 =1
= 2 W >log 5 (16) a1 |
®i
(SRIRY : .
— 2 (593 = |z+i|dz-3i|
7@'?;'{'1_1) > = z=x+1, xeR
2 = (|2 +3)(|z| - 1) > 3(|z| + 1) o .
H |z|? + 2|z| =3 > 3|7| + 3 o=X+DX-1)-2(x+1)+2
:g, = |22+ =620 '
5 = (|2 -3) (2 +2)20= |z -3>0 =X+ 1-2x-2i+2
j = 2123 = |Zlmn=3 )
% 24, Official Ans. by NTA (2) Re(w) =x2-2x +3
. oz {|z|+11 Jsz For min (Re()), x = 1
s & \(z]-D?
1 2411 1 = 0=2-2i =2(1-i)=22¢ *
. 1 >_
(z|-)* 2
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20z +22 > (|z] - 1)2

20z| +22 > |z2 + 1 - 2|7
|z[> — 4|z| - 21 <0
= |77
Largest value of |z| is 7

o =(242)e ¢
For real & minimum value of n,

n=4
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27.

Sol. For |Z—1|S\/§, z lies on and inside the circle

28.

Sol.

ALLEN®

Official Ans. by NTA (3)

of radius \/5 units and centre (1, 0).

I, @)=l
S,NS NS,

\ (1,0)

For S,

x+ty)=1

Letz=x+1y

Now, (1 -1) (z) =1 -1) (x +1y)

Re((1-1)z)=x+y

=>x+y2>1

= S; N S, N S5 has infinity many elements
Ans. (3)

Official Ans. by NTA (2)

| Rz+i2)
Q
2) Rz
O

A=—|z| |iz|

2
[

2

29.

Sol.

30.

Sol.

31.

Sol.

Official Ans. by NTA (2)

azz+oz+0oz+d=0 — Circle

centre = — 2= — == p

- oo d_\/a&—ad
a a a a

Solaf2—ad>0&a e R-{0}
Official Ans. by NTA (6)

If 0,z,z, are vertices of equilateral triangles
—>a’+z°+2°=0(z,+2)+27z,

= (z,+2) =322,

=a’=3x12

=la|=6

Official Ans. by NTA (2)

w=1-3i=w=2

1
Now, || = 1 = |z = 5

[

and amp(z) = g + amp(w)

Q(w)

P(w)

1
= Area of triangle = 5 .OP.0OQ

N |~
N | =
N | —
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Complex Number

32.

Sol.

Official Ans. by NTA (0)

P(x) = f(x3) + xg(x3)

P(D) = f(1) + g(1) (D)
Now P(x) is divisible by x2 + x + 1

=>PX)=0Qx)(x2+x+1)

P(w) = 0 = P(w2) where w, w2 are non-real cube

roots of units

P(x) = f(x?) + xg(x%)
P(w) = f(w?) + wg(w?) =0

f(1) + wg(l)=2 (2)
P(w?) = f(w6) + w2g(w0) =0

f(1) + w2g(1)=0 (3)
@+

=2f(1)+(w+w2)g(l)=0
2f(1) = g(l) ...(4)

2)-03)

= w-w2g(l)=0

g)=0=f(1)  from (4)

from (1) P(1) = f(1) + g(1) =0




