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(PRACTICE SHEET)




LEVEL-1

Question .

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

Q.8

Q.9

7+ 1/i12% is equal to-
(A0 (B) 2i
(©) 2i (D)2

{1 +(=1)*"3} (1 —1i) (n € N) equals-

(A)2 B)-1

©)-2 D) i
Lo\

(_TZ_IJ equals-

A1 (B)-i

(OF! D)-1

The value of (i)' is-

(A) -1 (B)i
©O1 (D) —i

0+ )i + 1) (i + 1)eroora(i + 1) equals-
(A)-1 B)1

(C)i (D)0

i equals -

A)-1 B)1
©)1i (D)-1i
1412 +1° +i* +1°

- equals-

1+1
(A)1-i B) (1 +i)2
©) Q-2 D) 1+i
Akl 4k

Ifk € N, then is equal to-
(A)-1 B)1i
©)1 D)-i

The value of (1 + i)™ + (1 —i)* (n € N) is
zero, if-

(A)nis odd (B) n is multiple of 4

(C)nis even (D) %is odd

Q.10 The value of the expression
{592 | ;590 | ;588 0586 , .584
{382 {580 ;578 (576 ;574 18-
(A)0 ®1r ©O-1 D-=2
Question C
omplex Number
Q.11  The real and imaginary parts of 5_+ 3 are-
i
(A)-5/2,3 B)-1,-3/5
(©)-7/5,-11/5 D)7/5,-11/5
1 1.
Q.12  The value of — — —is-
-1 1+i
(A) purely rational ~ (B) purely imaginary
(C) purely real (D) None of these
. 2+1)* .
Q.13 The conjugate of ~——— is-
3+41
(A1 (B) purely imaginary
O -1 (D) None of these
Q.14 (%, y)?is equal to-
(A) (x*=y% 0) (B) (x* —y%, 2xy)
©) x4 y?) (D) (2x, 2y)
Q.15  The conjugate of 2+§1 is equal to-
-3i
1 . 1 .
A)—— (9 +19i B) —(9-19i
(A) =57 O+19)  (B) 37 (9~ 19)
1 . 1 .
C) —(19i1-9 D) —(9+19
()34(1 ) ()34( )
Q.16 Ifz22=(z)?, then which statement is true -
(A) z is imaginary (B) z is real
C)z=-z (D) z is real or imaginary
Q.17 Ifz=cosO+isin 0, then 1tz is equal to

—Z
(A)itan 0 (B)icot0 /2
(C)icot © (D)itan 0 /2
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Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

If1 (ZZH] = — 2, then the locus of z is -
iz+1

(A) a parabola
(C) acircle

(B) a straight line

(D) a coordinate axis
Which of the following is a complex number

(A) [tan , tang] (B) (Ve , i¥)

(C) (0, V-1) (D) None of these

Which one is a complex number?

(A) (i, ) (B) (i, i)

O (V-4.4 (D) {log 2, log (-1)}
Which of the following is the correct statement?
A)1—-i<l+i B)2i>i
(©)2i+1>-2i+1 (D) None of these

a +ib > ¢ + id is meaningful if-

(A)a=0,d=0 B)a=0,c=0
©)b=0,c=0 (D)d=0,b=0
The number 3+2% +3_2% is-

2-51 2451
(A) zero (B) purely real

(C) purely imaginary (D) complex

If Vx (i+4fy )~ 15=1 (8 —4fy ). Thenx & y

equals to-

(A) 25,5 B)25,9
©9,5 (D)5, 16
If (x + iy) (2 — 3i) =4 + i, then-

5 14 5 14
A)yx=——,y=— B)x=—,y=——
B 13 Y 13 ®)x 13 Y 13

14 5 5 14
O)x=—,y=— D)x==,y=—
©x 13 Y 13 D)x 13 Y 13

The value of x and y which satisfies the

2
equation G) + 1_ =1+1iis-
(1-1)?  x+iy
2 1 1
A X:_’ = — B Xzf_’ = e —
AWx=2.y=-7 B y=-3
2 1 2 1
CO)x=——=,y== DO)x=—=,y=—
© Y= Dx=<.y=g

Q.27

Q.28

Q.29

Q.30

Q.31

Q.32

Q.33

Q.34

If z=-3 + 2i, then 1/z is equal to-

1 . 1 .
(W)= B+2)  (B) = (3+2D)

©) % G+2i) (D) % (3 + 2i)

If2sin®—-2icos0=1+ ix/g, then value of
0 is-

T 5w
(A) " (B) o

o e
© % () 7

Ifz,, z, € C, then which statement is true?
(A)R(z, -z) =R(z)) - R(z,)
(B)R(z,/z,)=R(z,)/ R(z,)

(CO)R(z,z,) =R(z)) R(z,)

(D) None of these

Ifz, z, € C, then wrong statement is-
(A) zy+z, =2, 1 7

B) [z, z,[=]z)| |z

©) 772,=%, 7

(D)|Zl+22 |:|Z1722 |

Ifz=x+1y, then z _E is equal to-
zZ+7Z

(A) i(y/x) (B) y/x

(©) i(x/y) (D) x/ly

For any complex number z which statement is
true-

(A) z— z is purely real number

(B) z+ z is purely imaginary number

(C) zz is purely imaginary number

(D) zz is non-negative real number

If z and Z are equal then locus of the point z
in the complex plane is

(A) real axis (B) circle
(C) imaginary axis (D) None of these
If ¢* +s*=1, then 1+c+%s =

I+c—is
(A)c+is (B)stic
(C)c—is (D)s—ic
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Q.35 For any complex number z,z = (1/z), if -
(A) z is purely imaginary
(B) lz| =1
(C) z is purely real
D)z=1

Q.36 If z=1 + i, then multiplicative inverse of z*
is-
(A)2i (B) —i/2
(C)i/2 D)1-i

Question

“epr Modulus of a Complex Number

Q.37 The modulus of complex number
z=-2i(1-1)2 (1 +i/3 ) is-
(A) 32 (B)0
(C)-32 D) 1

Q.38 The modulus of sum of complex numbers
—4+3iand — 8 + 6i is-
(A) equal to sum of moduli
(B) greater than or equal to sum of moduli
(C) less than or equal to sum of moduli
(D) none of these

Q39 Ifz =2+1i z, =3 - 2i, then value of

2
2z, +z,-5-1
2z, -z, +3-1

is -

(A)2 (B)1
o (D) None of these
Q.40 Modulus of w is-
sin®—icosO
(A)O (B) 26
(C)m—26 (D) None of these

Q41 Ifz=x+iy & [z—3|=R(2), then locus of z is-
(A)y*=-302x+3) (B)y*= 3(2x+3)
©)y*=-3(2x-3) (D)y*=3(2x-3)

Q42 If z, and z, are any two complex numbers,
|2y +2 | .
zy 1=z |l
A)<1 B)=>1
©)=2-1 (D) None of these

Q.43

Q.44

Q.45

Q.46

Q.47

Question
based on

Q.48

Q.49

Q.50

Q.51

If |z| + 2 =1 (z), then z = (X, y) lies on-
Ay =-4x-1) B)y’= 4x-1)
O)x*=-4(y-1) (D) No locus

The complex number z which satisfy the
condition |z| + z= 0 always lie on-

(A) y-axis (B) x-axis
(C)x-axisandx <0 (D)x=y

If (- 7 — 241)"? = x — iy, then x*> + y? is equal
to-

(A) V25 (B) 25

(©) 15 (D) None of these

If z, and z, be two complex numbers, then
which statement is true-

(A) |z, +z| <[z + |z,

B) Iz, - z,| = [z | + Iz,]

© g, 2|2z, 2|

(D) |z, +z,| 2 |z| + |z,

If (/3 +1)!% = 2% (a + ib), then a* + b* =
(A)2 B)1 (03 (D)4

Amplitude of a Complex Number

If amp (z) =0, 1= 1, 2, 3; then amp ( al J

ZyZ3
is equal to-
0 0,0
(A) — (B) ——2
0,6, 0;

(©)6,-0,- 06, (D) 6,-6,+6;

The amplitude of — 1-i+/3 is-
(A)—-m/3 (B) /3
(C)2n/3 (D) 2= /3

The amplitude of sin 6?“+ i [1 +cos6?nj is-

(A)3m/5 B)9n/10
©)3n/10 (D) None of these

The amplitude of 3 — /8 is-
(A)0 (B) n/2
©) (D) —m /2
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Q.52

Q.53

Q.54

Q.55

Q.56

Q.57

Q.58

Q.59

Q.60

The amplitude of 1/i is equal to-
A= B)m/2
C)-n/2 D)o

If amp (z) = 0, then amp (1/z) is equal to-
(A)6 (B)-6
C)n-06 D)yn+6

The amplitude of 1 — cos 6 —1 sin 0 is-

(A)rn+(0/2) (B) (n—06)/2
©)(0-m)2 (D)6 /2
The amplitude of complex number
_ (+iV3)
4i(1- 1\/_ 3)

n T T
(A (B) 3 ©) 1 (D)*E

(W3- a-i

242

(A)|zl=1,amp (z)=—=w /4
B)|z|=1,amp (z)=mn /4
©)|z|=1,amp (z) = 5n /12
D) |z|=1,amp (z) == /12

The amplitude of w is-

3-i
(A)-m/3 (B)m/2
OC)n/3 (D) -—m /2

If z, z, are two complex numbers such that

|z, + z,| = |z, — z,| then amp(z,) — amp(z,) is
equal to-

(A)yn/3 B) n/2

(C) m/4 D)o

If amp(z) = a, then amp (iz) is equal to-
A)rn—a (B) (7/2) + o
O)(®/2)-a (D) —a

The amplitude of complex number (1 + i3 )
(1+1)(cosO+isinB)is-

T n
A) ——0 B) —+0
()12 ()12
n T
C) —-6 D) —+6
© B ()12

Q.61

Q.62

Q.63

Q.64

Q.65

Q.66

If z and z, are two conjugate complex
numbers and amp (z,) =0, then amp (z) +

amp (z,) and amp (z,/z,) are equal to -

(A)20,-26 (B)0, 26
(©)26,0 (D) None of these
The amplitude of X+ %y -

X —1y
(A) tan™! (y/x) (B) 2tan™! (y/x)
©o D)= /2
amp (cot o — 1) equals-
A)(x/2)+a B)-a
©)a D) a— (1 /2)

The arg of%(l fi«/g)z is-
(A)2n/3  (B)-2n/3 (C)2=n D)=

If V3 +i=(a+ib) (c +id), then

tan™! (Ej+ tan™! (gj=
a c

(A) nn —g (B) nm +§

(©) §+ 2nn (D) 2nn ,g

If amplitude of 2—+11 is 0, then -
i

(A)0<B<m/2
O)rn2<06<m

B)-n/2<6<0
D)-n<b<—m/2

Polar form of Complex Number
ased on

Q.67

Q.68

The polar form of —5(cos 40° — i sin 40°) is-
(A) 5(cos 140° + i sin 140°)

(B) 5 (cos 140° — i sin 140°)

(C) 5(cos 40° — i sin 40°)

(D) 5(cos 40° + i sin 40°)

1+71 .
s -
(2-1)

(A) V2 [cosﬂ—ising]

The polar form of

(B) x/_(cos—ﬂsm—]
© x/_(sm::ﬂcos—j

(D) V2 cos—+1s1n —j
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Q.69

Q.70

Q.71

r(cos6+isin6)formofF is -
+i

(A)sin=+icos~ (B)cos— —isine
2 2 2 2

© cosg +1 sing (D) None of these

—3 —4i equals-
(A) Sei{nftan’I (3/4)%

(©) Sei{nftan’I (4/3)}

(B) Sefi{nftan’I (4/3)}

(D) Sei{nftan’I (3/4)%

If modulus and amplitude of a complex
number are 2 and 2m/3 respectively, then the

number is-
(A)1-i3 B)1+i3
(C)-1+i3 (D)-1-i3

Square root of Complex Number
ased on

Q.72

Q.73

Q.74

Q.75

The square root of —5 —12i is-

(A)+ (3 -2i) (B) £ (2 -3i)
(C)£(3+2i) D)2 -1
The square root of 8 — 61 is-
(A)£(1+3i) B)£(3-1)
(C)£(1-3i) D)+ (@B +1i)

The square root of i is-

(A)i%(lJri) (B)i%(li)
©=V2(1-1)  (D)=42 (1+i)
The square root of —7 + 24i is-

(A)£ (3B +4) (B) £ (-3 + 4i)
(C)£(4+3i) (D) + (4 + 3i)

LELEll Cube roots of unity
based on

Q.76

If ®is cube root of unity, then the value of

a+bo+con’ 4 a+bo+con’ o
b+ co+an? ¢ +ao+ bo?
(A)1 B)0
©-1 (D)2

Q.77

Q.78

Q.79

Q.80

Q.81

Q.82

Q.83

Q.84

Q.85

Q.86

The value of («/5 + i)+ («/57 )" is-
(A) 2n sin n7t/6 (B) 22 cos nm/6
(C) 20*1 cos nm/6 (D) 20*1 sin nnt/6

If ® is cube root of unity and if n = 3k + 2

then the value of ®" + @20 is-
(A)O B)-1 (©2 D)1

If o is cube root of unity then the value of
(I1+o)(1+0?)(+0*)(+od).... 2n is-

(A)0 B)n (C)-1 (D)1
{—Hiﬁ}é{—1—1«/5}6{—1“\/5}5
2 2 2

L 1= S
2
(A) 1 (B)-1
(©)2 (D) None of these

If ® is cube root of unity, then the value of
(I+o)-(1-02)-3(1+n?)is-
(A)0 ®1r ©O©-1 D2

If x> —1= 0 has the non-real complex roots o, B
then the value of (1+ 2a + B)} —(3+ 3o+ 5B)°
is:

A)-4 B

€ -7 (D)0

If o is a complex root of the equation z* = 1,
139 27

then o + w(Z 8§32 128““] equals-
(A)-1 B)0 ©9 (D) i

If ® is a non real cube root of unity and n is a
positive integer which is not a multiple of 3;
then 1 + "+ w20 is equal to-

(A) 30 B)0

O3 (D) None of these

The sum of squares of cube roots of unity is-
(A)0 B)-1

O1 D)3
Ifx=a+b,y=an+bw? z=aw?+ bwo, then
Xyz equals-

(A) (a+Db)} (B) a>- b3

(C) (a+b)? + 3ab (a + b) (D) a* + b3
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Q.87  The cube roots of unity-
(A) form an equilateral A
(B) are all complex numbers
(C) lie on the circle |Z| =1
(D) All of these

Question

S p— Geometry of Complex Number

Q.88 Ifz=(k+3)+i+5-k*,thenlocus of z is a-
(A) circle (B) parabola
(C) straight line (D) None of these

Q.89 If z=2-2z thenlocusofzisa
(A) line passing through origin
(B) line parallel to y-axis
(C) line parallel to x-axis
(D) circle

Q.90  The value of z for which |z + 1| = |z — 1| is-
(A) any real number
(B) any natural number
(C) any complex number
(D) None of these

Q91 If |z| = 2, then locus of — 1 + 5z is a circle
whose centre is-

(A) (=1, 0) (B) (1, 0)
(© (0, -1) (D) (0,0)

Q.92  If centre of any circle is at point z and its
radius is a, then its equation is-
(A)lzt+z|=a (B) lz|=a
O lz-z|<a D)lz—-z|=a

Q93 If0,3 + 41, 7+ 71, 4 + 3i are vertices of a
quadrilateral, then its, is-
(A) square (B) rectangle
(C) parallelogram (D) rhombus

Q.94 If complex numbers z, z, z, represent the

2,
vertices A, B, C of a parallelogram ABCD
respectively, then the vertex D is -

(A) %(z1 +z,-z) (B) %(z1 tz,+z)

©C)z, +2z,~z, (D) 2(z, +z,~z,)

Q.95

Q.96

Q.97

Q.98

Q.99

Q.100

Q.101

Q.102

If complex numbers 2i, 5 + i and 4 represent
points A, B and C respectively, then centroid
of AABC is-

(A)2+i B)1+3i

©)3+1 D)3-1

If complex numbers 1, —1 and ﬁ 1are
represented by points A, B and C respectively
on a complex plane, then they are-

(A) vertices of an isosceles triangle

(B) vertices of right-angled triangle

(C) collinear

(D) vertices of an equilateral triangle

If 1+ 21, — 2+ 3i, — 3 — 4i are vertices of a
triangle, then its area is-

(A) 11 (B) 22

(©) 16 (D) 30

The length of a straight line segment joining
complex numbers 2 and —3i is-

(A) 3 (B) V2
(©) V13 (D) 13

If z=x + iy, then I(z) > 0 represents a region-
(A) above real axis

(B) below real axis

(C) right of imaginary axis

(D) None of these

If |z| = 3, then point represented by 2 — z lie
on the circle-

(A) centre (2, 0), radius =3

(B) centre (0, 2), radius = 3

(C) centre (2, 0), radius = 1

(D) None of these

zz +az + az+ b =0 is the equation of a

circle, if -
(A)[af <b (B)[aP =2 b
(©)laPf<hb (D) None of these

If z is a complex number, then radius of the
circlezz —2(1 +1)z—2(1-i)z — 1 =0 is-
(A)2 B)1

©3 (D)4
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LEVEL- 2

Q.1

Q.2

Q3

Q.4

Q.5

Q.6

Q.7

Q.8

Q.9

Q.10

If|z,|=|z)| ... =z =1, then
| z11 +z21+ ....... +znl equals-
|zl_ +2zy) +.tz,
(A) I/n (B)n
O 1 D)z, +z,+..+2z]
If o.=cos 6 +1sin 6, then i+_oc equals -
-a
., 0
(A)cot6 B)1i tanE
. 0 0
C)icot — D) cot —
©) 5 D) 5

If (1 +1) (1 + 2i)......(1 +ix) = a + ib, then
2.5........ (1 +x?)equals -

(A)a+b (B)a—b
(C) a2+ b? (D) a’>—b?
Ifz + ﬁ|z+l|+i20,thenzequals—
(A)2+i (B)-2+i
(C)_%ﬂ (D)—2—i

If 2+ i)r'= {4i+ (1 + i)’} (cos O + i sin 0),
then value of | r | is -

(A) (5/6) (B) 5 /6
(C)5/6 (D) None of these

Modulusof1+itana(§<oc<n)is—

(A) cosec a. (B) sec a
©) - ! (D) None of these
cosal

If -3 + ix% is the conjugate of x* + y + 4i,
then real values of x and y are-
A)x=+x1,y=1 B)x=-1l,y=-4

Ox=1lLy=-4  DO)x==l,y=-4

If w is purely imaginary, then 0 is
1-2isin 0

equal to-

(A)2nmt £ /3 B)nt+mw/3

C)nt+tmw/6 (D) 2n7mt + 1/6

If va+ib =(a+1iP)then v-a—ib=

(A) (o + i) (B) (e~ iB)

(©) =B —ia) (D) £ (a+ip)

For any two non zero complex numbers z and z,
ifz 7, + z,z,= 0, then amp (z ) —amp(z,) is -
(A)O B)mw4 C)n/2 D)=

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

(x +1iy)® = a + ib, then R %is equal to-
a

A0 B)-1
O 1 (D) None of these

If z,, z, are complex numbers such that
|z, +z,} =z, P+ |z,[, thenz / z, is-
(A) zero

(C) purely real

(B) purely imaginary
(D) None of these

Ifz=+2i , thenzis equal to-
(A) i%(l +i)  (B)+

NG
©=1-1)

1 .
5 (I-1
D)1 +19)
Vector z =3 — 4i is rotated at 180° angle in
anti clockwise direction and its length is
increased to two and half times. In new
position, z is -
(A) (15/2) + 101 (B)—(15/2) + 10i
(C)—15+10i (D) None of these

If the first term and common ratio of a G.P. is
% (\/5 +1), then the modulus of its nth term

will be-
(A1 B2 (©)2 (D) 2™

The least positive value of n for which

{i(nﬁ)

1-i2

(A)2 ®1  (©)3 (D)4
2

n
} is a positive integer is -

If

is always real, then locus of z is -
7

(A) real axis
(C) imaginary axis

(B) circle

(D) real axis or a circle
If z (# 2) be a complex numbers such that
log,,|z—2|>log,,|z|, then z satisfies -
(A)Re(z) <1 (B)Re(2)>1

O)Im(z)=1 D)Im (z)< 1

If Z_i =1, Re(a) # 0, then locus of z is-
z+a

(A)x=1a| (B) imaginary axis

(C) real axis (D) None of these

If z=x + 1y, then the equation

2z _1‘ ~ k will
z+1
be a straight line, where -

(A k=1 B)k=1/2
(O k=2 D)k=3
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Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

The slope of the line |z— 1| = |z + 1| is-

(A2  B)12 ©)-1 (D)0
Ifz, z, € C such that 217 1, then z, /z,
2172,

is-
(A) negative real number

(B) positive real number

(C) zero or purely imaginary

(D) None of these
Ifz=x+iyand|z-1+2i=|z+1-2i]|, then
the locus of z is -
(A)x+y=0
©)x=2y

B)x=y
D)x+2y=0

If z=x + iy and amp [Z—_lj :E, then locus
z+1) 3

ofzis -
(A) a parabola (B) a straight line
(C) acircle (D) x—axis

If |z —i| = 1 and amp(z) = © /2 (z # 0), then z
is-
(A)—2i

(B) (2, 0) (C) 2i (D) 1 +i

The locus of a point z in complex plane

satisfying the condition arg z72)_1 is -
z+2 2

(A) a circle with centre (0, 0) and radius 2
(B) a straight line

(C) acircle with centre (0, 0) and radius 3
(D) None of these

If z is a complex number,

(Z—‘lj ~T will be-
z+1 2

then amp

(A) |z =1,R()>0 (B)|z]=1
©z=1,1(z)<0  (D)|z=1,1(z)> 0

Ifz=x +1iy, then 1 <|z|< 3 represents-

(A) a circular region

(B) region between two lines parallel to
imaginary axis

(C) region between two lines parallel to real
axis

(D) region between two concentric circles

The triangle formed by z, iz and iz is-
(A) right-angled
(B) equilateral

Q.30

Q.31

Q.32

Q.33

Q.34

Q.35

Q.36

Q.37

(C) isosceles
(D) right-angled isosceles

The centre of a square is at the origin and one
of the vertex is 1 — i. The extremities of
diagonal not passing through this vertex are-
A)1+i,-1-i B)-1+1i,-1+

O 1+1,-1+i (D) None of these

If z,, z, are two complex numbers such that

. n_
2

then origin and z,
Z 7

Z2 arc

vertices of a triangle which is -

(B) right angled
(D) None of these
The number of solutions of the system of
equations Re(z?) =0, |z| =2 is -

(A)4 B2 (O3 D)1
If z, z, z

22 32

(A) equilateral
(C) isosceles

z, are any four points in a

complex plane and z is a point such that

lz—-z|=|z-2|=|z-2z|=|z - z| then
z,7,7,and z,, are-

(A) vertices of a rhombus

(B) vertices of a rectangle

(C) concyclic

(D) collinear

Let z be a complex number satisfying | z— 51| < 1
such that amp(z) is minimum, then z is equal to-

26 W6 24,

(A)—+—1 (B)——?
(C) — +i i (D) None of these

The system of equations |z + 2 —2i | =4 and
|z| = 1 has -

(A) two solutions (B) one solution

(C) infinite solutions (D) no solution

1 which of the
following complex number has least positive

In the region |z + 1 — i <

argument-

(A)i B)l1+i (C)—1i (D)-1+i

If |z i 4, then the greatest value of |z| is-
V4

(A)242 (B) 2(+2 +1)

(©)2 (V2 -1) (D) None of these
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LEVEL-3

Q.1

Q.2

Q3

Q.4

Q.5

Q.6

If the area of the triangle on the complex

plane formed by complex numbers z, ®wz and

z+wzis 443 square units, then |z| is-

(A)4 (B)2

©6 (D)3

If 52y is purely imaginary, then 22,32,
7z, 2z, -3z,

is equal to-

(A) 577 B)7/9

(C) 25/49 (D) none of these

If the complex numbers z, =a + 1, z, = 1+ ib,
zy = 0 form an equilateral triangle (a, b are

real numbers between 0 and 1), then-

(A)a=\/§1,b=g
(B)a=2-+3,b=2-43
(C)a=1/2,b=3/4
(D) None of these

The minimum value of 2 z— 1| + [3z 2| is-
A0 (B) 12
(©) 173 (D) 2/3

The centre of a regular hexagon is i. One

vertex is (2 + i), z is an adjacent vertex. Then

s =
(A)1+i(1£43)  (B)i+2+43
(C)2+i(1++/3) (D) None of these

Ifz,=1+2i,z,=2+3i, z, =3 + 4i, then z,,
z, and z, represent the vertices of -

(A) equilateral triangle

(B) right angled triangle

(C) isosceles

(D) None of these

Q.7

Q.8

Q.9

Q.10

Q.11

The value of the expression

(o333
DYoo nfan oo ).

where o is an imaginary cube root of unity is-

A) n(n” +3) ®) n(n’ +2)
3 3
2
© H(HTH) (D) None of these

The region of Argand diagram defined by
|z—1]+z+1|<4is-

(A) interior of an ellipse

(B) exterior of a circle

(C) interior and boundary of an ellipse

(D) None of these

The roots of the cubic equation (z + ab)? = a3,
a # 0 represents the vertices of an equilateral

triangle of sides of length-

(A) % Jab] ®B) V3 |4
(© 3 bl (D) ——a|

N

Locus of the point z satisfying the equation
liz— 1]+ |z—1]=2is-
(A) a straight line (B) a circle

(C) an ellipse (D) a pair of straight lines

If 1, ®, ®? are the three cube roots of unity
and o,  and vy are the cube roots of p, p <0,
then for any x, y and z the expression
Xxo+yB+zy _

xB+yy+za

A1 B) ®

(C) ? (D) None of these
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Assertion & Reason type question :- Q.14

Q.12

Q.13

Each of the questions given below consists of
Statement — I and Statement — II. Use the
following Key to choose the appropriate
answer.

(A) If both Statement- I and Statement- 11
are true, and Statement-Il is the
correct explanation of Statement- I.

(B) If both Statement - I and Statement —I1
are true but Statement - II is not the
correct explanation of Statement — 1.

(C) If Statement-I is true but Statement-I11
is false.

(D) If Statement-I is false but Statement-I1

is true.

Statement I : The expression (%j isa
+i

positive integer for all values of n.
Statement II : Here n = 8 is the least
positive for which the above expression is a

positive integer.

Statement I : We have an equation

z—-31

involving the complex number z is Y
z+3i

which lies on the x-axis.
Statement II :
The equation of the x-axis is y = 3

Statement I :
If || < /2 — 1, then |22 + 2z cos o] < 1.
Statement II :

|z, + 25 < |z1] + |25, also [cosa| < 1.
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LEVEL- 4
(Question asked in previous AIEEE and IIT-JEE)

Q.1

Q.2

Q.3

Q4

Q.5

Q.6

SECTION -A
Let z and w are two non zero complex
number such that |z| = |w| , and Arg (z) + Arg

(w) = then - [AIEEE-2002, IIT-1995]
A)z=w B)z=w
©)z=w D)yz=-w

If |z — 2| > |z — 4| then correct statement is-
[AIEEE-2002]

(B)R(z) <3

(D)R(z) <2

(A)R (z) =3
(C)R(z) > 2

If z and ® are two non- zero complex

numbers such that |zw| = 1, and Arg(z) —
Arg(w) :g , then Z ® is equal to-

[AIEEE - 2003]
(A) -1 B)1
©-1 D) i

Let z, and z, be two roots of the equation
72 + az + b = 0, z being complex. Further
assume that the origin, z, and z, form an
equilateral triangle. Then [AIEEE-2003]
(A)a2=4b (B)az=b

(©C)az=2b (D)a2=3b

[AIEEE - 2003]
—1

1+i)"
If | — | =1, then
(A) x =2n+ 1, where n is any positive integer
(B) x = 4n, where n is any positive integer
(C) x = 2n, where n is any positive integer

(D) x =4n + 1, where n is any positive integer

Let z, w be complex numbers such that

z+iw =0 and arg zw = w. Then arg z

equals- [AIEEE - 2004]
(A) /4 (B) 12
(C) 3 /4 (D) 5 n/4

Q.7

Q.8

Q.9

Q.10

Q.11

Q.12

543

b +a?)

Ifz=x—1iyand z"°=p + iq, then

is equal to- [AIEEE - 2004]
A1 B)-1
(W (D)-2

If|z2 — 1| = |z* + 1, then z lies on-
[AIEEE - 2004]
(A) the real axis (B) the imaginary axis

(C) acircle (D) an ellipse

If z, and z, are two non-zero complex
numbers such that |z, + z)| = |z)| + |z,|, then arg

z, —arg z, is equal to- [AIEEE - 2005]

@ B ©0 (O
2 2
Ifw= and | w | = 1, then z lies on-
z——1
3
[AIEEE - 2005]

(A) an ellipse (B) a circle

(C) a straight line (D) a parabola

If |z + 4] £ 3, then the maximum and
minimum value of |z + 1] are-

[AIEEE - 2007]
B)4,0
(D)o, 1

(A)4, 1
(©) 6,0

The conjugate of a complex number is#.
i—

Then that complex number is-
[AIEEE - 2008]

®)

-1
(D) —

1
(A

1
© =
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Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

If ® is an imaginary cube root of unity then
(1+ ® — ©?)(1+ ©* — ®) equals-

[AIEEE - 2002]
(A)0 ®1  ©O2 (D)4

If the cube roots of unity are 1, ®, ®? then the
roots of the equation (x — 1)3 + 8 = 0, are -

[AIEEE-2005]
(A)-1,-1+20, - 1 — 22

B)-1,-1,-1

©)-1,1-20,1-20?

(D) -1, 1+ 2, 1 + 202

If zZ2 + z+ 1 =0, where z is a complex
number, then the value of

2 2 2
1 1 1
(z+—j + (zz+—2j + [z3+—3j F o +
z VA VA
2
1.
(Z6+_6j 1S —
Z

(A) 54 B)o6

[AIEEE 2006]

(©)12  (D)18

Let A and B denote the statements
A:cosatcosB+cosy=0
B:sina+sinf+siny=0

3

Ifcos (B —1v) +cos (y—a) + cos (o — B):_E

then : [ATEEE-2009]
(A) A is false and B is true
(B) both A and B are true
(C) both A and B are false
(D) A is true and B is false
If Z—i = 2, then the maximum value of | Z |
V4
is equal to: [AIEEE 2009]
(A) ¥5+1 (B)2
(©)2+42 (D) V3+1
The number of complex numbers z such that
|z-1|=]z+1]=|z—1i| equals —
[AIEEE 2010]
(A) 0 B) 1 2 (D) «©

If w(=1) is a cube root of unity, and

(1+®)” =A +Bo. Then (A, B) equals —
[AIEEE 2011]

Q.20

Q.21

Q.22

Q.1

Q.2

Q3

(A) (0, 1)
© 2,0

B) (1, 1)
D)L 1D
Let a,B be real and z be a complex number. If

z> +az+P=0 has two distinct roots on the

line Re z = 1, then it is necessary that :

[AIEEE 2011]
(A) Be(0,1) (B) Be(-1,0)
©) IBI=1 (D) pe(l,o)
2
If z# 1 and is real, then the point

z—1

represented by the complex number z lies :

(A) on a circle with centre at the origin.

(B) either on the real axis or on a circle not
passing through the origin.

(C) on the imaginary axis.

(D) either on the real axis or on a circle passing
through the origin. [AIEEE 2012]

If z is a complex number of unit modulus and
z

_] equals —

z

[JEE Main - 2013]

1+
argument 0, then arg (1
+

(A) 0 B)n-0 (C)-0 (D)g—e
SECTION-B
The equation not representing a circle is
given by - [IIT - 1991]
(A)ReG*—Z}o (B)zz+iz—iz +1=0
—Z
z—-1 T z—1
C —|== D) |—|=1
( )arg(Z_Hj 2 D) z+1
If z is a complex number such that z # 0 and
R (z) = 0, then- [IIT - 1992]
(A)R(2)=0 B)I(z)=0
O R()=1(2% (D) none of these

If a and B are different complex numbers

with || = 1, then IB;“ is equal to -

[IIT - 1992]
(A) 0 (B) 1/2
©O1 (D)2
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Q4

Q.5

Q.6

Q.7

Q.8

Q.9

The smallest positive integer n for which

(1+i)2=(1—i)mis - [IIT - 1993]
(A)4 (B) 8
()2 (D) 12
If z 8 + 4i, z, = 6 + 4i and
arg( 272 ] =" then z satisfies-
z—-2, ) 4

[IIT - 1993]
(A)z—7-4i|=1 (B)[z-7-5i|= 42
(C)|z—4i|=8 (D) [z-7i | =18

if ® is an imaginary cube root of unity, then

the value of sin {(m10 +o?)n —%} is-

[IIT - 1994]
(A) —@ ® -
© 5 o -2
If z, z,, z, are vertices of an equilateral

triangle inscribed in the circle |z| = 2 and If
z,=1+i+3 ,then- [IIT-1994, 1999]
(A)z,=-2,z,=1-i3
(B)z,=2,z,=1-i+3
(C)z,=—2,2,=—1-i+3
(D)z,=—1-i+3 ,z,=—1-i3

If o(#1) is a cube root of unity and
(1 + o7 = A + Bo, then A & B are

respectively the numbers - [IIT - 1995]
(A) 0,1 B) 1,1
©) 1,0 D)-1,1

61 -3 1

4 3 -—1|=x+1iy,then-

20 3 i

[IIT-1998]

(A)x=3,y=1 B)x=1,y=3
O x=0,y=3 D)x=0,y =0

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

If © is an imaginary cube root of unity, then

(1 + o — ®?) equals [IIT - 1998]
(A) 128 @ (B)-128 @
(©) 128 »? (D) -128 »?
13
The value of the sum Z(in + i"* 1) , where
n=1
i=+-1, equals [IIT- 1998]
(A)i B)i—-1
©) —i D)0

2

. ﬁ 334
Ifi=+—1 ,then 4+5 (—5#—]

- 365
+3 (_EJFIT] is equal to-  [IIT-1999]

(A)1-i3 (B)-1+i+3

©)iv3 D)-iv3

If z, z, z are complex numbers such that
1 1 1

lz|=z|=|z)=|—+—+—| =1, then|z, + z,+ z|
Zy Zp; Zj

is - [IIT - 2000]

(A) equalto 1 (B) less than 1

(C) greater than 3 (D) equal to 3

If arg (z) <0, then arg (-z) — arg (z) =
[IIT - 2000]

s s
(A)m B)-n ©O-5 DO

The complex numbers z,,z, and z, satisfying

— 1-14/3 .
2177 ;/_ are the vertices of a

Zy—1Z3
triangles which is - [IIT - 2001]
(A) of area zero
(B) right angled isosceles
(C) equilateral

(D) obtuse angled isosceles

For all complex numbers z, z, satisfying
|z| = 12 and |z, — 3 — 4i| = 5, the minimum
value of |z, — z,| is - [IIT - 2002]
(A)O B)2 7 D) 17

COMPLEX NUMBER



Q.17

Q.18

Q.19

Q.20

Q.21

o

Q.23

2iz

1-z

Iflzl=1,z#—-1 and w =Z—_i then real part

zZ+
of w=? [IIT Scr-2003]
-1 1
A B
( )|z+1|2 ( )|z+1|2
2
© T (D)0

If ® is cube root of unity (o # 1) then the
least value of n, where n is positive integer
such that (1 +®?)"= (1 +o*)"is -

[IIT - Sc-2004]
(A)2 B)3 OF D)6

A man walks a distance of 3 units from the
origin towards the north-east (N 45° E)
direction. From there, he walks a distance of
4 units towards the north-west (N 45° W)
direction to reach a point P. Then the position
of P in the Argand plane is- [IIT - 2007]

(A) 3e™ + 41 (B) 3 —4i) ei™

(C) (4 +3i)e™ (D) (3 +4i) e™

If |z| = 1 and z # +1, then all the values of
“ lie on- [1IT - 2007]

-z

(A) a line not passing through the origin

(B) 2] =2

(C) the x-axis
(D) the y-axis

Let z = x + iy be a complex number where
x and y are integers. Then the area of the
rectangle whose vertices are the roots of the
equation zZ°> + Z z* = 350 is- [IIT - 2009]
(A) 48 B)32 (©)40 (D) 80

The set

]; z is a complex number, |z| = 1,z # il} is -

[T - 2011]
(A) (_ OO,—l)U(l’OO) (B) (_ 0, O)U(Oa OO)
(C) [29 (X)) (D)(foo971]u[laoo)

Let z be a complex number such that the
imaginary part of z is nonzero and a = 7>+ z + 1
is real. Then a cannot take the value

[TIT —2012]
1
(A)-1 (B) 3
1 3
© 3 (D) 7

Q24

Q.25

Let complex numbers o and é lie on circles
a

(x —x0)* + (y — yo)* = > and (x — x0)* + (y — yo)* = 4%,
respectively. If zo = xo + 1yo satisfies the equation
2lP=r+2,thenjoj=  [JEE - Advance 2013]

1 1 1 1
A)—— ®B) = C)— (D)=
()\5 ()2 ()\/7 ()3
Letw= Y ondP=whin=1,2.3 ).

Further H; = {Z eC:Rez> %} and

H, = {zeC:Rez<_7l},whereC is the set of

all complex numbers. If z1 e P Hj, z2 € PN
H; and O represents the origin, then £z; Oz, =

[JEE - Advance 2013]

i

A) —

( 2

T 21 5w
(B) s © 3 (D) ra

Paragraph for Questions 26 and 27

Q.26

Q.27

Let S=S; NS, N S3, where

Si = {z € C : |z < 4}, S =
zeC:Imﬂ >0 and
1-3i

S3={ze C:Rez>0}
[JEE - Advance 2013]

min |1 -3i—z|=

min
(A) 2_2ﬁ ®) 2 +2ﬁ
© 3 —2\/5 D) 3 +2«/§
Area of S =

@ ® 2
© 2" ®
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ANSWER KEY

LEVEL- 1
QNo.| 1 2 4 7 8 9 |10 | 11 (12 (13 |14 | 15| 16 [ 17 | 18 | 19 | 20
Ans. | A A D B D D C B A C C B A B B D B B B B
QNo.| 21 [ 22|23 |24 (25|26 |27 |28 |29|30]|31[32]|33]|34[35|36]|37]|38]39]40
Ans. [ D D B B D[ A A B A D| A D| A A B B A A B D
QNo.| 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 [ 49 [ 50 | 51 | 52 | S3 [ 54 | 55| 56 | 57 | 58 | 59 | 60
Ans. [ D B D C B A D D D B A C B C B C B B B B
QNo. | 61 | 62|63 |64|65|66|67|68[69|70|71[72]73|74[75]|76|77]78]79] 80
Ans. | B C B B B D[ A B B B C B B A A C C B D | A
QNo.| 81 [ 82 (83|84 |85 86|87 |88 |8 | 90|91 [92|93]|94[95|96]|97]98|99]100
Ans. [ D C A B A D D] A B A A D D C C D| A C A A
Q.No. | 101 | 102
Ans. | B C
LEVEL-2
QNo.| 1 | 2|3 | 4|5 |6 | 7|89 |10|11|12]13|14|15]|16][17|18]19]20
Ans.| c|c|c|Dp|B|C|D|B|C|C|D|B|D|B|A|C|D|B|B]|C
QNo.| 21 [ 22|23 |24 |25 |26 |27 |28 |29 |30 |31 |32]33|34]35]36]|37
Ans.| c|c|c|c|lc|la|D|D|D|A|A|A|C|A|D|A|B
LEVEL-3
QNo. | 1 s e |7 8|9 [10|11|12]|13]14
Ans. | Al D|B|cCc|lA|D|[B]J]c|[B|A]cCc|[D]|]cC]|A
LEVEL- 4
SECTION-A
Q.No. | 1 3 10|11 (12 |13 | 14| 15|16 | 17| 18| 19 | 20
Ans. | D| A| A| D C| D B C C C B | D C C B A B B D
Q.No. | 21 | 22
Ans. | D | A
SECTION-B
1.[D]  is straight line —  |p-a] _
2.[B] ;iiiyz :\BI-|E_6|:IB\:1
S In(22) =0 .
3.[C] |B—1:>E—% 4.[C] (:) =1
_ IB-al _[p-o ==l
1-ap| ‘1_6 ==l
p
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0

5.[B] 12[C] =4+5 0 + 3%
7 =4+50+30° i
2 s G301
/4 -
S (7, 5)C =1+2m \/_
1 3
' IR I SR
i 1{/2r 1 2( 2+1 2] 1\/5
4 § f— it 5
25(6, 4) 1A 7,(8,4) 13.JA] |zl=1= 7 = 1
: 2
| L+L+L =1
i z, Z, z4
6 7 ) =1z, +2, + Z5|=1
Az,=1 .. AC=1 = |zit+tztz3=1
=42 &C(7,5) 14.JA] Let Arg(z) =0 (0 < 0)
Then Arg(-z)=n+ 06
6.[C] =sin[(0+ o?) n— %] = sin (ngj  Arg(—z) - Arg(z) =n+0-6=mx
zZ,—Z l—i\/g 2z, -2z .
—sin(n+£]—sin£—L 15.]Cc] == el Wi FO IS O )
4 4 2 Z) — 74 2 Zy) —Z4
7.[A]  Centre C(0, 0) & r =2 = Qz-2-2)=— V3 (22~ 23)
2= 071 & 73 = ©°Z squaring
1 .3 =4zd + 23423 — 42120 + 2207 — dz123
Cz= | =+ (1 +i43) ) .,
2 2 =-3(z; + z5—2273)
1 Z>4212 +4Z§ +4Z§*4Z122*422Z3*4Z1Z3:
Zp=—@{143 —-1). (143 +1
T 2 L [ ). \/_ ) which is condition for equilateral A.
% (1x/_)2 (1] 16.[B] Ci(0,0), ri=12& C>(3,4), =5
C
1
= 3_11=-
2[ ]
C
& 73— [li£](1+1\/§)
2 1
323:—%(l+iﬁ)2:—%(l—3+2iﬁ) A
|ZI* Z2|min =BC= CIC — CIB
323:7%(72+2i\/§):17i\/§ —12-10=2
_ 1
8.[B] (-o»)'=A+Bo 17.ID] |z|=1=z = >
=>-0*'=1+0o=A+Bo 41
LA=B=1 0= —-
z+1
90.[D] = 6i(—3 +3) + 3i(4i + 20) + 1(12 — 60i) 1
=0—12+60i+12-60i=0 oz o 1y
- © = =z = ®=—
- x=0,y=0 z+1 l+1 +z
10.[D] (1+o- o?)=(20?)"=-1280'" z
o+t o =0
11.[B] Z(l +i™h=(1 +l)z Re(w) =0
18.[B] (—o)"=(-?)" = "=
—(1+1)113 *(1+1)1—171
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19.[D]

OP = 0Q + QP
=3cis~ +4 cis3—n:cis£[3 +4cis£]
4 4 4 2

= e™4(3 + 4i)

20.[D] |z|:1:E:l
Z
== Z
@ 1-2°
o= z _ 1/z oo = z
1-z°  1-1/2* 72 -1
o+ =0

w is purely imaginary

21.[A] zZ' + ZZ =350
=27 (2 + 7°)=350
= (X2 + yH[2(x2 - y»)] =350
=@ +y)X-y) =175
= (X +y)(x* - yH) =25%9
> XE+y)=25&x2-y*=9
Pts are (4, 3), (4,-3), (—4,3),(—4,-3)

A B C D
3
c® QA
6
-4 814
DG OB
-3
A =48
22.[D] Letz=cosO+isinb
2iz 2i(cos+isin0)

) = -
1—z2 1-cos20—isin20

1-2?

SO Re[ 212 )z—cosecee(—oo,—l]u[l, )

23.[D] putz=x+iy

++3)
a=|z+—| +—
2) 4

-1
v ZE — I(z)#0
> (2)

=—cosecO VO=(2n+1) g

3
LaE —

4

24.[C] alieson|z—zg| =T
So |ot—zo| =1 = |ot — zo]> =12 ...(0)
1. 1
—lies on |z —zy| = 2r, So |——2z,| =2r
o o
= |1-azy =2rla| = |l - azy =2r|a]
= [1-azy?=4 o ...(i0)
Subtract (ii) from (i)
1= Bzg|>~ oo zaf = P (4 JoP -~ 1)
= 1+ af 20 — |af* — |zof = (4 o — 1)
= (1=oP) (1 - [z0P) —r*(4Jaf* ~ 1) =0
= (1o (1 = [20P) +2(1 — [20P) (4]a’ = 1) =0
= (1= [zoP) (1~ |of + 8l ~2) =0
= (1=[z0P) (7 af ~1)=0
1
= |af=1/7 = la|=—
V7
3+i
25. [C,D] 0= */_2 !

Powers of o lies on a unit circle centred at origin

lying at a difference of angle L

Now for H;

1
Re(z) > —
(2) 5

So P m Hj canbe at point A, L, K
1
For H, Re(z) < 75

So P m H; can be at point E, F, G

2
So £z10z; can be ?n, S—TC

6
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26.[C] Si:x2+y*<16 !
[C] Si:x*+y 27.[B] AreaofSZEX(4)2X5_TE

' (x=1)+i(y ++3) 6
Sz.Img[ l—ix/g ]>0 :&
3

:>\/§(x—1)+y+\/§ >0
= 43x+ty>0

S3:x>0

Shaded area represents ‘S’

Nowmin |1 -3i—z|=min|z—-1+3i|

= minimum distance from (1, — 3)
Perpendicular distance of (1, — 3) from line y

+43x=0

_3-43
2
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