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Single correct Answer

1. The value of  equals (where 

A. 

B. 

C. 

D. 

Answer: C

100

∑
n= 0

in ! i = √−1)

−1

i

2i + 95

97 + i

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_TFMPVMg28nch


Watch Video Solution

2. Suppose n is a natural number such that

 where  is the square root of .

Then n is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∣∣i + 2i2 + 3i3 + ...... + nin∣∣ = 18√2 i −1

9

18

36

72

3. Let  De�ne a sequence of complex number by 

 for . In the complex plane, how far from

the origin is ?

i = √−1

z1 = 0, zn+ 1 = (zn)2 + i n ≥ 1

z111

https://dl.doubtnut.com/l/_TFMPVMg28nch
https://dl.doubtnut.com/l/_ZgRPk1DqyTDg
https://dl.doubtnut.com/l/_dDDjir1YMT01


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1

2

3

4

4. The complex number, 

A. lies on real axis

B. lies on imaginary axis

C. lies in �rst quadrant

D. lies in second quadrant

Answer: B

z =
( − √3 + 3i)(1 − i)

(3 + √3i)(i)(√3 + √3i)

https://dl.doubtnut.com/l/_dDDjir1YMT01
https://dl.doubtnut.com/l/_1LXIzb1qj2BR


Watch Video Solution

5.  are positive real numbers forming a G.P. ILf 

 have a common root, then

prove that  are in A.P.

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

a, b, c

ax62 + 2bx + c = 0anddx2 + 2ex + f = 0

d/a, e/b, f /c

A. P .

G. P .

H. P .

6. Prove that the equation  has no real roots.

A. three real roots

Z3 + iZ − 1 = 0

https://dl.doubtnut.com/l/_1LXIzb1qj2BR
https://dl.doubtnut.com/l/_v45irv16vvbF
https://dl.doubtnut.com/l/_kolu657kTlZM


B. one real roots

C. no real roots

D. no real or complex roots

Answer: C

Watch Video Solution

7. If ,  are complex numbers and one of the roots of the equation

 is purely real whereas the other is purely imaginery, and

, then  is

A. 

B. 

C. 

D. 

Answer: B

a b

x2 + ax + b = 0

a2 − ā2 = kb k

2

4

6

8

https://dl.doubtnut.com/l/_kolu657kTlZM
https://dl.doubtnut.com/l/_RuyY9h0ps12v


Watch Video Solution

8. If  is a non-real complex number, then �nd the minimum value of |

|

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

Z5

Imz5

Im5z

−1

−2

−4

−5

9. For any complex numbers

 is

A. 

z1, z2 and z3, z3Im(¯̄¯z2z3) + z2Im(¯̄¯z3z1) + z1Im(¯̄¯z1z2)

0

https://dl.doubtnut.com/l/_RuyY9h0ps12v
https://dl.doubtnut.com/l/_iym6Ma9epFst
https://dl.doubtnut.com/l/_Njm6VD5h4z9p


B. 

C. 

D. 

Answer: A

Watch Video Solution

z1 + z2 + z3

z1z2z3

( )
z1 + z2 + z3

z1z2z3

10. The modulus and amplitude of  are

A.  and 

B.  and 

C.  and 

D.  and 

Answer: C

Watch Video Solution

1 + 2i

1 − (1 − i)2

√2
π

6

1
π

4

1 0

1
π

3

https://dl.doubtnut.com/l/_Njm6VD5h4z9p
https://dl.doubtnut.com/l/_ATbgPt17MU4j
https://dl.doubtnut.com/l/_uEuDj2xAZFhj


11. If the argument of  is equal to that 

 where a,b,c are two real number and z is the

complex conjugate o the complex number z �nd the locus of z in the

rgand diagram. Find the value of a and b so that locus becomes a circle

having its centre at 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(z − a)(z̄ − b)

((√3 + i) )
1 + √3i

1 + i

(3 + i)
1

2

(3, 2)

(2, 1)

(2, 3)

(2, 4)

12. If a complex number  satis�es 

, then the maximum value of  is

z |z|2 + − 2( + ) − 16 = 0
4

(|z|)2

z

z̄

z̄

z

|z|

https://dl.doubtnut.com/l/_uEuDj2xAZFhj
https://dl.doubtnut.com/l/_C7hEkDAFE3TH


A. 

B. 

C. 

D. 

Answer: C

View Text Solution

√6 + 1

4

2 + √6

6

13. If , then 

 is equal to

A. 

B. 

C. 

D. 

Answer: C

cosα + cos β + cos γ = 0 = sinα + sinβ + sinγ

sin 3α + sin 3β + sin 3γ

sin(α + β + γ)

1

−1

3

−3

https://dl.doubtnut.com/l/_C7hEkDAFE3TH
https://dl.doubtnut.com/l/_sSTc9OPG4TTi


View Text Solution

14. The least value of 

occurs when z=

A. 

B. 

C. 

D. None of these

Answer: D

View Text Solution

|z − 3 − 4i|2 + |z + 2 − 7i|2 + |z − 5 + 2i|2

1 + 3i

3 + 3i

3 + 4i

15. The roots of the equation  are the vertices of  :

A. square inscribed in a circle of radius 

B. rectangle inscribed in a circle of radius 

x4 − 2x2 + 4 = 0 a

2

2

https://dl.doubtnut.com/l/_sSTc9OPG4TTi
https://dl.doubtnut.com/l/_WdAztJOiBj1I
https://dl.doubtnut.com/l/_7Y2NADuxiwEY


C. square inscribed in a circle of radius 

D. rectangle inscribed in a circle of radius 

Answer: D

View Text Solution

√2

√2

16. If ,  are complex numbers such that , 

 and  , then 

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

z1 z2 Re(z1) = |z1 − 2|

Re(z2) = |z2 − 2| arg(z1 − z2) = π/3 Im(z1 + z2) =

2/√3

4/√3

2/√3

√3

https://dl.doubtnut.com/l/_7Y2NADuxiwEY
https://dl.doubtnut.com/l/_lXxNPu1Nhbsk
https://dl.doubtnut.com/l/_jxwtNFzUu6yY


17. If , then 

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

z = e
2πi
5

1 + z + z2 + z3 + 5z4 + 4z5 + 4z6 + 4z7 + 4z8 + 5z9 =

0

4z3

5z4

−4z2

18. If , where , , is purely imaginery,

then minimum value of  is

A. 

B. 

C. 

z = (3 + 7i)(a + ib) a b ∈ Z − {0}

|z|2

74

45

65

https://dl.doubtnut.com/l/_jxwtNFzUu6yY
https://dl.doubtnut.com/l/_jn9vgIvSt5ds


D. 

Answer: D

Watch Video Solution

58

19. Let  be a complex number satisfying . Then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

z |z + 16| = 4|z + 1|

|z| = 4

|z| = 5

|z| = 6

3 < |z| < 68

20. If  and , then|z| = 1 z' =
1 + z2

z

https://dl.doubtnut.com/l/_jn9vgIvSt5ds
https://dl.doubtnut.com/l/_nm7DlIkDif0E
https://dl.doubtnut.com/l/_Hv7ku19RSKTW


A.  lie on a line not passing through origin

B. 

C. 

D. 

Answer: D

Watch Video Solution

z'

|z' | = √2

Re(z' ) = 0

Im(z' ) = 0

21. , ,  are three complex numbers on the unit circle , such that 

. Then  is equal to

A. 

B. 

C. 

D. 

Answer: C

a b c |z| = 1

abc = a + b + c |ab + bc + ca|

3

6

1

2

https://dl.doubtnut.com/l/_Hv7ku19RSKTW
https://dl.doubtnut.com/l/_Nmhe5HheCZ1b


Watch Video Solution

22. If  then value of 

 cannot exceed

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

|z1| = |z2| = |z3| = 1

|z1 − z3|2 + |z3 − z1|2 + |z1 − z2|2

6

9

12

23. Number of ordered pairs ,  of real numbers such that 

 holds good is

A. 

(s) (a, b)

(a + ib)2008 = a − ib

2008

https://dl.doubtnut.com/l/_Nmhe5HheCZ1b
https://dl.doubtnut.com/l/_obq6VVNFApVA
https://dl.doubtnut.com/l/_RzxndOIYl75a


B. 

C. 

D. 

Answer: C

Watch Video Solution

2009

2010

1

24. The region represented by the inequality |2z-3i|<|3z-2i| is

A. the unit disc with its centre at 

B. the exterior of the unit circle with its centre at 

C. the inerior of a square of side  units with its centre at 

D. none of these

Answer: B

View Text Solution

z = 0

z = 0

2 z = 0

https://dl.doubtnut.com/l/_RzxndOIYl75a
https://dl.doubtnut.com/l/_9ca7H10G8Bi3
https://dl.doubtnut.com/l/_me4TrapJ37lN


25. If  is any complex number such that  and 

, then as  varies, then the area bounded by the

locus of  is

A.  sq. units

B.  sq. units

C.  sq. units

D.  sq. units

Answer: B

Watch Video Solution

ω zω = |z|2

|z − z̄| + |ω + ¯̄ω| = 4 ω

z

4

8

16

12

26. If , where ,  and have a root  such

that  then 

A. 

B. 

az2 + bz + 1 = 0 a, b ∈ C |a| =
1

2
α

|α| = 1 ∣∣ab̄ − b∣∣ =

1/4

1/2

https://dl.doubtnut.com/l/_me4TrapJ37lN
https://dl.doubtnut.com/l/_fp4IzSD89l6D


C. 

D. 

Answer: D

Watch Video Solution

5/4

3/4

27. Let  and  are complex numbers such that . If  and 

are the roots of the , then which one of the following is

correct ?

A.  and 

B.  and 

C. If , then  and vice versa

D. Nothing de�nite can be said

Answer: A

Watch Video Solution

p q |p| + |q| < 1 z1 z2

z2 + pz + q = 0

|z1| < 1 |z2| < 1

|z1| > 1 |z2| > 1

|z1| < 1 |z2| > 1

https://dl.doubtnut.com/l/_fp4IzSD89l6D
https://dl.doubtnut.com/l/_mmDEHkrnUYSb


28. If  are two complex numbers simultaneously satisfying te

equations,  then

A.  and  both are purely real

B.  is purely real and  is purely imaginery

C.  is purely real and  is purely imaginery

D.  and  both are imaginery

Answer: A

Watch Video Solution

z and w

z3 + w5 = 0 and z2 + ¯̄̄w 4 = 1,

z w

z w

w z

z w

29. All complex numbers 'z' which satisfy the relation

 on the complex plane lie on the

A. 

B. 

|z − |z + 1|| = |z + |z − 1 ∣ ∣

y = x

y = − x

https://dl.doubtnut.com/l/_mmDEHkrnUYSb
https://dl.doubtnut.com/l/_M6BK7w2bpzk1
https://dl.doubtnut.com/l/_Tz06rvhqEgkq


C. circle 

D. line  or on a line segment joining (1,0)`

Answer: D

Watch Video Solution

x2 + y2 = 1

x = 0 ( − 1, 0) →

30. If ,  are two complex numbers such that  and 

, where , then the angle between  and  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

z1 z2
∣
∣
∣

∣
∣
∣

= 1
z1 − z2

z1 + z2

iz1 = Kz2 K ∈ R z1 − z2 z1 + z2

tan− 1( )
2K

K2 + 1

tan− 1( )
2K

1 − K2

−2 tan− 1 K

2 tan− 1 K

https://dl.doubtnut.com/l/_Tz06rvhqEgkq
https://dl.doubtnut.com/l/_xKjll2JnEKmB
https://dl.doubtnut.com/l/_iFG03Th9BN91


31. If  , then  +1 is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

z + = 2cos 6∘1

z
z1000 +

1

z1000

0

1

−1

2

32. Let q, be two complex numbers with  as their

principal arguments such that  then principal  is given by:

A. 

B. 

C. 

D. 

z1 and z2 α and β

α + β arg(z1z2)

α + β + π

α + β − π

α + β − 2π

α + β

https://dl.doubtnut.com/l/_iFG03Th9BN91
https://dl.doubtnut.com/l/_OhwSR0g33DAb


Answer: C

Watch Video Solution

33. Let  where . If 

, then  must be of form 

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

arg(zk) =
(2k + 1)π

n
k = 1, 2, ………n

arg(z1, z2, z3, …………. zn) = π n (m ∈ z)

4m

2m − 1

2m

34. Suppose two complex numbers ,  satisfy the

equation . Then

z = a + ib w = c + id

=
z + w

z

w

z + w

https://dl.doubtnut.com/l/_OhwSR0g33DAb
https://dl.doubtnut.com/l/_LoHwwaQO5lMC
https://dl.doubtnut.com/l/_7IWf0QH8kO0M


A. both  and  are zeros

B. both  and  are zeros

C. both  and  must be non zeros

D. at least one of  and  is non zero

Answer: D

Watch Video Solution

a c

b d

b d

b d

35. If  and , then one of the possible value of 

 , is

A. 

B. 

C. 

D. 

Answer: C

|z| = 1 z ≠ ± 1

arg(z) − arg(z + 1) − arg(z − 1)

−π/6

π/3

−π/2

π/4

https://dl.doubtnut.com/l/_7IWf0QH8kO0M
https://dl.doubtnut.com/l/_OVxar77Q4fhG


Watch Video Solution

36. If , then which of the following is not

possible ?

A. 

B. 

C. 

D. None of these

Answer: D

View Text Solution

arg(z3 / 8) = arg(z2 + z̄1 / 2)
1

2

|z| = 1

z = z̄

arg(z) = 0

37. ,  are two distinct points in complex plane such that 

and  be any point  such that

A. 

z1 z2 2|z1| = 3|z2|

z ∈ C z = +
2z1

3z2

3z2

2z1

−1 ≤ Rez ≤ 1

https://dl.doubtnut.com/l/_OVxar77Q4fhG
https://dl.doubtnut.com/l/_Im8A0vCiblug
https://dl.doubtnut.com/l/_8jXHxhrwJYOc


B. 

C. 

D. None of these

Answer: B

View Text Solution

−2 ≤ Rez ≤ 2

−3 ≤ Rez ≤ 3

38. If , ,  (where  and  are imaginery cube roots of

unity), then number of triplets  such that 

is

A. 

B. 

C. 

D. 

Answer: C

α β γ ∈ {1, ω, ω2} ω ω2

(α, β, γ)
∣
∣
∣

∣
∣
∣

= 1
aα + bβ + cγ

aβ + bγ + cα

3

6

9

12

https://dl.doubtnut.com/l/_8jXHxhrwJYOc
https://dl.doubtnut.com/l/_nOR4IRyKk1yG


View Text Solution

39. The value of  is (where )

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

(3√3 + (35 / 6)i)
3

i = √−1

24

−24

−22

−21

40. If  is a cube root of unity and , , then

the value of  is be equal to

A. 

B. 

ω ≠ 1 a + b = 21 a3 + b3 = 105

(aω2 + bω)(aω + bω2)

3

5

https://dl.doubtnut.com/l/_nOR4IRyKk1yG
https://dl.doubtnut.com/l/_q2SWHv7srybQ
https://dl.doubtnut.com/l/_4Zrn05h81Tvj


C. 

D. 

Answer: B

View Text Solution

7

35

41. If , then the least possible integral value of  such

that  is

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

z = (√3 − i)
1

2
m

(z101 + i109)
106

= zm+ 1

11

7

8

9

https://dl.doubtnut.com/l/_4Zrn05h81Tvj
https://dl.doubtnut.com/l/_c0r6TKjKezmz
https://dl.doubtnut.com/l/_5rqoEormOgl2


42. If , where  and 

, where  and  and  are

complex cube roots of unity, then

A. , 

B. , 

C. , 

D. , 

Answer: C

View Text Solution

y1 = max ||z − ω| − |z − ω2 ∣ ∣∣ |z| = 2

y2 = max ||z − ω| − |z − ω2 ∣ ∣∣ |z| =
1

2
ω ω2

y1 = √3 y2 = √3

y1 < √3 y2 = √3

y1 = √3 y2 < √3

y1 > 3 y2 < √3

43. Let I,  and  be the cube roots of unity. The least possible degree of

a polynomial, with real coe�cients having  and 

 as roots is -

A. 

ω ω2

2ω2, 3 + 4ω, 3 + 4ω2

5 − ω − ω2

4

https://dl.doubtnut.com/l/_5rqoEormOgl2
https://dl.doubtnut.com/l/_vWbiTYeqEQ2j


B. 

C. 

D. 

Answer: B

View Text Solution

5

6

7

44. Number of imaginary complex numbers satisfying the equation,

 is

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

z2 = z̄21 − |z |

0

1

2

3

https://dl.doubtnut.com/l/_vWbiTYeqEQ2j
https://dl.doubtnut.com/l/_vM2HqpBX9caY


45. Least positive argument ofthe 4th root ofthe complex number

 is

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

2 − i√12

π/6

5π/12

7π/12

11π/12

46. A root of unity is a complex number that is a solution to the equation,

 for some positive integer nNumber of roots of unity that are also

the roots of the equation , for some integer a and b is

A. 

zn = 1

z2 + az + b = 0

6

https://dl.doubtnut.com/l/_vM2HqpBX9caY
https://dl.doubtnut.com/l/_GacYM9YbNFDs
https://dl.doubtnut.com/l/_4P2y4365HWkm


B. 

C. 

D. 

Answer: B

View Text Solution

8

9

10

47. If z is a complex number satisfying the equation . If

this equation has a root  with  then the value of  is

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

z6 + z3 + 1 = 0

reiθ 90∘ < 0 < 180∘ θ

100∘

110∘

160∘

170∘

https://dl.doubtnut.com/l/_4P2y4365HWkm
https://dl.doubtnut.com/l/_2Gu2aF8IGXXM


48. Suppose  is a complex number and  such that 

 then the least value of  is  b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

A n ∈ N,

An = (A + 1)n = 1, n 3 6 9 12

3

6

9

12

49. If  are in  with �rst term as unity such

that . Now if  represents

the vertices of -polygon, then the distance between incentre and

circumcentre of the polygon is

z1, z2, z3…………. zn G. P

z1 + z2 + z3 + … + zn = 0 z1, z2, z3……. . zn

n

https://dl.doubtnut.com/l/_2Gu2aF8IGXXM
https://dl.doubtnut.com/l/_yJHJjY88moX6
https://dl.doubtnut.com/l/_dOe656j9VnNO


A. 

B. 

C. 

D. none of these

Answer: A

View Text Solution

0

|z1|

2|z1|

50. If , then the locus of a point represented by the

complex number  is

A. circle with centre  and radius 

B. circle with centre  and radius 

C. line passing through origin

D. line passing through 

Answer: B

|z − 1 − i| = 1

5(z − i) − 6

(1, 0) 3

( − 1, 0) 5

( − 1, 0)

https://dl.doubtnut.com/l/_dOe656j9VnNO
https://dl.doubtnut.com/l/_N6WXpV1237aN


View Text Solution

51. Let  and if and 

. Then 

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

z ∈ C A = {z : arg(z) = }
π

4

B = {z : arg(z − 3 − 3i) = }
2π

3
n(A ⌢ B) =

1

2

3

0

52.  and , ,  are three complex numbers such that they

are collinear and . If at least

one of the complex numbers , ,  is nonzero, then number of

possible values of  is

θ ∈ [0, 2π] z1 z2 z3

(1 + |sin θ|)z1 + (|cos θ| − 1)z2 − √2z3 = 0

z1 z2 z3

θ

https://dl.doubtnut.com/l/_N6WXpV1237aN
https://dl.doubtnut.com/l/_canYuoC0EB4c
https://dl.doubtnut.com/l/_jpKNzjZ7LXTf


A. In�nite

B. 

C. 

D. 

Answer: B

View Text Solution

4

2

8

53. Let  be a comlex number and  be a real parameter such that 

, then which is of the following is not true ?

A. locus of  is a pair of straight lines

B. 

C. 

D. None of these

Answer: D

' z' ' a'

z2 + az + a2 = 0

z

|z| = |a|

arg(z) = ±
2π

3

https://dl.doubtnut.com/l/_jpKNzjZ7LXTf
https://dl.doubtnut.com/l/_kTeOk2aZFiNe


View Text Solution

54. Let  then locus of moving point P(z) , is

A. union of lines with equations  and but excluding

origin.

B. union of lines with equations  and but excluding

origin.

C. union of lines with equations  and but excluding

origin.

D. union of lines with equations  and but excluding

origin.

Answer: C

View Text Solution

z = x + iy ∈ R
1 + z̄

z

x = 0 y = − 1/2

x = 0 y = 1/2

x = − 1/2 y = 0

x = 1/2 y = 0

https://dl.doubtnut.com/l/_kTeOk2aZFiNe
https://dl.doubtnut.com/l/_fDLtf8A7cgsx


55. Let  and  are two distinct non-real complex numbers in

the argand plane such that . The value of  is

A. 

B. 

C. 

D. None of these

Answer: C

View Text Solution

A(z1) B(z2)

+ = 2
z1

z2

z̄1

z2
|∠ABO|

π

6

π

4

π

2

56. Complex numbers  and  satisfy  and . If the

included angle of their corresponding vectors is , then the value of 

 is

A. 

B. 

z1 z2 |z1| = 2 |z2| = 3

60∘

19
∣
∣
∣

∣
∣
∣

2z1 − z2

z1 + z2

5

6

https://dl.doubtnut.com/l/_lWRMIRwuASUg
https://dl.doubtnut.com/l/_Kq2DVgJrBd62


C. 

D. 

Answer: C

Watch Video Solution

7

8

57. Let  and  are two points on the circle .  is

the point on . If the point  lies on the median of the triangle 

where  is origin, then  is

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

A(2, 0) B(z) |z| = 2 M(z' )

AB z̄' OAB

O arg(z' )

tan− 1( )
√15

5

tan− 1(√15)

tan− 1( )
5

√15

π

2

https://dl.doubtnut.com/l/_Kq2DVgJrBd62
https://dl.doubtnut.com/l/_i60IaUKIm8CK


58. If , ,  are vertices of a triangle such that 

 and ,  and , then

area of triangle  is

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

A(z1) B(z2) C(z3)

z3 =
z2 − iz1

1 − i
|z1| = 3 |z2| = 4 |z2 + iz1| = |z1| + |z2|

ABC

5

2

0

25

2

25

4

59. Let , ,  be three collinear points such that . If  and 

 represent the complex numbers  and , then  represents

A. 

O A B OA. OB = 1 O

B O z A

1

z̄

https://dl.doubtnut.com/l/_i60IaUKIm8CK
https://dl.doubtnut.com/l/_Jnkb3pPYKR5x
https://dl.doubtnut.com/l/_wi5NE9V06FMC


B. 

C. 

D. 

Answer: A

View Text Solution

1

z

z̄

z2

60. If the tangents at ,  on the circle  intersect at , then

 equals

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

z1 z2 |z − z0| = r z3

(z3 − z1)(z0 − z2)

(z0 − z1)(z3 − z2)

1

−1

i

− i

https://dl.doubtnut.com/l/_wi5NE9V06FMC
https://dl.doubtnut.com/l/_hV40Y5DQ79n5


61. If ,  and  are the vertices of , which is not right angled

triangle taken in anti-clock wise direction and  is the circumcentre, then

 is equal to

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

z1 z2 z3 ΔABC

z0

( ) + ( )
z0 − z1

z0 − z2

sin 2A

sin 2B

z0 − z3

z0 − z2

sin 2C

sin 2B

0

1

−1

2

62. Let  denotes a complex number  on the

Argand's plane, and  denotes a complex number

. If  is the origin, then 

 is

P z = r(cos θ + i sin θ)

Q

√2|z|
2(cos(θ + ) + i sin(θ + ))

π

4

π

4
'O'

ΔOPQ

https://dl.doubtnut.com/l/_hV40Y5DQ79n5
https://dl.doubtnut.com/l/_sRqjtzrYoFzM
https://dl.doubtnut.com/l/_poEPINR9Grm9


Multiple Correct Answer

A. isosceles but not right angled

B. right angled but not isosceles

C. right isosceles

D. equilateral

Answer: C

View Text Solution

1. Complex numbers whose real and imaginary parts  and  are integers

and satisfy the equation 

A. do not exist

B. exist and have equal modulus

C. form two conjugate pairs

D. do not form conjugate pairs

x y

3x2 − |xy| − 2y2 + 7 = 0

https://dl.doubtnut.com/l/_poEPINR9Grm9
https://dl.doubtnut.com/l/_gT7uVFlHchbf


Answer: B::C

Watch Video Solution

2. If  and all the three roots of 

have negative real parts, then

A. 

B. 

C. 

D. 

Answer: A::B::C

Watch Video Solution

a, b, c, d ∈ R az3 + bz2 + cZ + d = 0

ab > 0

bc > 0

ad > 0

bc − ad > 0

3. Suppose three real numbers , ,  are in  Let . Thena b c G. P . z =
a + ib

c − ib

https://dl.doubtnut.com/l/_gT7uVFlHchbf
https://dl.doubtnut.com/l/_0zGFPmH7OROl
https://dl.doubtnut.com/l/_RLxUK9TfIoxx


A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

z =
ib

c

z =
ia

b

z =
ia

c

z = 0

4. ,  be roots of . If , 

, then

A. 

B. 

C. 

D. 

Answer: B::D

w1 w2 (a + c̄)z2 + (b + b̄)z + (ā + c) = 0 |z1| < 1

|z2| < 1

|w1| < 1

|w1| = 1

|w2| < 1

|w2| = 1

https://dl.doubtnut.com/l/_RLxUK9TfIoxx
https://dl.doubtnut.com/l/_N1NPwZBOOizq


Watch Video Solution

5. A complex number  satis�es the equation , then

the true statements among the following are

A. 

B. 

C. Maximum value of  is 

D. Maximum value of  is 

Answer: A::C

Watch Video Solution

z ∣∣Z
2 − 9∣∣ + ∣∣Z

2∣∣ = 41

|Z + 3| + |Z − 3| = 10

|Z + 3| + |Z − 3| = 8

|Z| 5

|Z| 6

6. Let , ,  be distinct complex numbers with  and , 

 be the roots of the equation  with . Let 

and  represent the complex numbers  and  in the Argand plane

with ,  (where  being the origin).Then

a b c |a| = |b| = |c| = 1 z1

z2 az2 + bz + c = 0 |z1| = 1 P

Q z1 z2

∠POQ = θ o∘ < 180∘ O

https://dl.doubtnut.com/l/_N1NPwZBOOizq
https://dl.doubtnut.com/l/_8Hh8DCAKGiU2
https://dl.doubtnut.com/l/_gRFgPO00h4Nd


A. , 

B. ,

C. , 

D. , 

Answer: A::B

Watch Video Solution

b2 = ac θ =
2π

3

θ =
2π

3
PQ = √3

PQ = 2√3 b2 = ac

θ =
π

3
b2 = ac

7. Let ,  be complex numbers in fourth

quadrant of argand plane and , . The

complex numbers , , , 

, will always satisfy

A. 

B. 

C.  is purely real

D.  is purely imaginergy

Z1 = x1 + iy1 Z2 = x2 + iy2

|Z1| = |Z2| = 1 Ref(Z1Z2) = 0

Z3 = x1 + ix2 Z4 = y1 + iy2 Z5 = x1 + iy2

Z6 = x6 + iy

|Z4| = 1

arg(Z1Z4) = − π/2

+
Z5

cos(argZ1)

Z6

sin(argZ1)

Z2
5 + ( ¯̄̄Z 6)

2

https://dl.doubtnut.com/l/_gRFgPO00h4Nd
https://dl.doubtnut.com/l/_7dUaMYnvwLsH


Answer: A::B::C::D

View Text Solution

8. If the imaginery part of  is zero, then  can lie on

A. a circle with unit radius

B. a circle with radius  units

C. a straight line through the point 

D. a parabola with the vertex 

Answer: A::C

Watch Video Solution

+
z − 3

eiθ
eiθ

z − 3
z

3

(3, 0)

(3, 0)

9. If  Is the �fth root of unity, then :

A. 

α

∣∣1 + α + α2 + α3 + α4∣∣ = 0

https://dl.doubtnut.com/l/_7dUaMYnvwLsH
https://dl.doubtnut.com/l/_f1giXJFYv1Nv
https://dl.doubtnut.com/l/_LTlORgS9d5dr


B. 

C. 

D. 

Answer: A::B::C

View Text Solution

∣∣1 + α + α2 + α3∣∣ = 1

∣∣1 + α + α2∣∣ = 2 cos
π

5

|1 + α| = 2 cos
π

10

10. If  are any three roots of the equation  then 

 can be equal to

A. 

B. 

C. 

D. 

Answer: A::B

View Text Solution

z1, z2, z3 z6 = (z + 1)6,

arg( )
z1 − z3

z2 − z3

0

π

π

4

−
π

4

https://dl.doubtnut.com/l/_LTlORgS9d5dr
https://dl.doubtnut.com/l/_dcggpyx09bDa


Matching Column

11. Let , ,  are the vertices of , respectively, such that 

 is purely imaginery number. A square on side  is drawn

outwardly.  is the centre of square, then

A. 

B. 

C. 

D. , ,  and  lie on a circle

Answer: C::D

View Text Solution

z1 z2 z3 ΔABC

z3 − z2

z1 − z2
AC

P (z4)

|z1 − z2| = |z2 − z4|

arg( ) + arg( ) = +
z1 − z2

z4 − z2

z3 − z2

z4 − z2

π

2

arg( ) + arg( ) = 0
z1 − z2

z4 − z2

z3 − z2

z4 − z2

z1 z2 z3 z4

1. , ,  are vertices of a triangle. Match the condition in List I with

type of triangle in List II. 

z1 z2 z3

https://dl.doubtnut.com/l/_dcggpyx09bDa
https://dl.doubtnut.com/l/_QNwya6eTghpL
https://dl.doubtnut.com/l/_8RckZhNrFG7i


  

Codes

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

p q r s

3 2 1 4

p q r s

1 2 4 3

p q r s

4 1 2 3

p q r s

2 1 4 3

https://dl.doubtnut.com/l/_8RckZhNrFG7i


Comprehension

1. Consider the region  in the Argand plane described by the complex

number.  satisfying the inequalities , 

, ,   

Answer the followin questions : 

The maximum value of  for any  in  is

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

R

Z |Z − 2| ≤ |Z − 4|

|Z − 3| ≤ |Z + 3| |Z − i| ≤ |Z − 3i| |Z + i| ≤ |Z + 3i|

|Z| Z R

5

3

1

√13

https://dl.doubtnut.com/l/_IfaDvqyNjVHH


2. Consider the region  in the Argand plane described by the complex

number.  satisfying the inequalities , 

, ,   

Answer the followin questions : 

The maximum value of  for any  in  is

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

R

Z |Z − 2| ≤ |Z − 4|

|Z − 3| ≤ |Z + 3| |Z − i| ≤ |Z − 3i| |Z + i| ≤ |Z + 3i|

|Z| Z R

5

14

√13

12

3. Consider the region  in the Argand plane described by the complex

number.  satisfying the inequalities , 

, ,   

R

Z |Z − 2| ≤ |Z − 4|

|Z − 3| ≤ |Z + 3| |Z − i| ≤ |Z − 3i| |Z + i| ≤ |Z + 3i|

https://dl.doubtnut.com/l/_NTvWGoBrGebe
https://dl.doubtnut.com/l/_S4mmXHmR7tOr


Answer the followin questions : 

Minimum of  given that ,  are any two complex numbers

lying in the region  is

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

|Z1 − Z2| Z1 Z2

R

0

5

√13

3

4. Let  and  be complex numbers such that  and

the roots  and  of  for some complex number 

 satis�es .  

The locus of the complex number  is a curve

A. straight line

z1 z2 z2
1 − 4z2 = 16 + 20i

α β x2 + z1x + z2 + m = 0

m |α − β| = 2√7

m

https://dl.doubtnut.com/l/_S4mmXHmR7tOr
https://dl.doubtnut.com/l/_8SoIpnEnyUmE


B. circle

C. ellipse

D. hyperbola

Answer: B

View Text Solution

5. Let  and  be complex numbers such that  and

the roots  and  of  for some complex number 

 satis�es .  

The maximum value of  is

A. 

B. 

C. 

D. 

z1 z2 z2
1 − 4z2 = 16 + 20i

α β x2 + z1x + z2 + m = 0

m |α − β| = 2√7

|m|

14

2√7

7 + √41

2√6 − 4

https://dl.doubtnut.com/l/_8SoIpnEnyUmE
https://dl.doubtnut.com/l/_JrE87dUofpys


Answer: C

View Text Solution

6. Let  and  be complex numbers such that  and

the roots  and  of  for some complex number 

 satis�es . The value of , when  is maximum

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

z1 z2 z2
1 − 4z2 = 16 + 20i

α β x2 + z1x + z2 + m = 0

m |α − β| = 2√7 |m| are(m)

7

28 − √41

√41

2√6 − 4

https://dl.doubtnut.com/l/_JrE87dUofpys
https://dl.doubtnut.com/l/_RyfBsGRxAAXX


7. The locus of any point  on argand plane is .  

Then the length of the arc described by the locus of  is

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

P (z) arg( ) =
z − 5i

z + 5i

π

4

P (z)

10√2π

15π

√2

5π

√2

5√2π

8. The locus of any point  on argand plane is .  

Total number of integral points inside the region bounded by the locus of

 and imaginery axis on the argand plane is

A. 

B. 

P (z) arg( ) =
z − 5i

z + 5i

π

4

P (z)

62

74

https://dl.doubtnut.com/l/_kOJf0vmMYYFC
https://dl.doubtnut.com/l/_NHpOCFLDvaVR


C. 

D. 

Answer: C

View Text Solution

136

138

9. The locus of any point  on argand plane is .  

Area of the region bounded by the locus of a complex number 

satisfying 

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

P (z) arg( ) =
z − 5i

z + 5i

π

4

Z

arg( ) = ±
z + 5i

z − 5i

π

4

75π + 50

75π

+ 25
75π

2

75π
2

https://dl.doubtnut.com/l/_NHpOCFLDvaVR
https://dl.doubtnut.com/l/_TDeqGg2EGbfG


10. A person walks  units away from origin in south west direction

 to reach , then walks  units in south east direction 

 to reach . From  he travel is  units horizontally towards

east to reach . Then he travels along a circular path with centre at

origin through an angle of  in anti-clockwise direction to reach his

destination . 

Let the complex number  represents  in argand plane. then 

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

2√2

(S45∘W) A √2

(S45∘E) B B 4

C

2π/3

D

Z C arg(Z) =

−
π

6

π

4

−
π

4

π

3

https://dl.doubtnut.com/l/_TDeqGg2EGbfG
https://dl.doubtnut.com/l/_RrnrNo6bYXaN


Examples

11. A person walks  units away from origin in south west direction

 to reach , then walks  units in south east direction 

 to reach . From  he travel is  units horizontally towards

east to reach . Then he travels along a circular path with centre at

origin through an angle of  in anti-clockwise direction to reach his

destination . 

Position of  in argand plane is (  is an imaginary cube root of unity)

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

2√2

(S45∘W) A √2

(S45∘E) B B 4

C

2π/3

D

D w

(3 + i)ω

−(1 + i)ω2

3(1 − i)ω

(1 − 3i)ω

https://dl.doubtnut.com/l/_ReQdC8dldrMx
https://dl.doubtnut.com/l/_5V9CYyn6kj9D


1. Evaluate : 

(i)   

(ii)  

(iii)   

(iv) 

View Text Solution

i135

i
1
47

( − √−1)
4n+ 3

, n ∈ N

√−25 + 3√−4 + 2√−9

2. Find the value of  for all 

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

in + in+ 1 + in+ 2 + in+ 3 n ∈ N.

0

i

− i

2in

https://dl.doubtnut.com/l/_5V9CYyn6kj9D
https://dl.doubtnut.com/l/_L8K3ufjiI9aa


3. Find the value of 

View Text Solution

1 + i2 + i4 + i6 + + i2n

4. Show that the polynomial  is divisible by 

View Text Solution

x4p + x4q+ 1 + x4r+ 2 + x4s+ 3

x3 + x2 + x + 1, wherep, q, r, s ∈ n.

5. Solve:

View Text Solution

ix2 − 3x − 2i = 0,

6. If  , then �nd the value of 

A. 

z = 4 + i√7 z3 − 4z2 − 9z + 91.

23

https://dl.doubtnut.com/l/_9IjeSq1xhZLs
https://dl.doubtnut.com/l/_7uhwwTTnht8I
https://dl.doubtnut.com/l/_vJ5sdRBts2NA
https://dl.doubtnut.com/l/_J592xmzxKpTI


B. 

C. 

D. 

Answer: C

View Text Solution

i

−1

0

7. Express each of the following in the standerd from   

(i)  (ii)  (iii)

View Text Solution

a + ib

5 + 4i
4 + 5i

(1 + i)
2

3 − i

1

1 − cos θ + 2i sin θ

8. The root of the equation  where

 which has greater modulus is

View Text Solution

2(1 + i)x2 − 4(2 − i)x − 5 − 3i = 0,

i = √−1,

https://dl.doubtnut.com/l/_J592xmzxKpTI
https://dl.doubtnut.com/l/_aZ6AJ2POzgcT
https://dl.doubtnut.com/l/_YLzXidg9un41
https://dl.doubtnut.com/l/_UhRLM66N6juX


9. Find the value of 

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

(1 + i)
6

+ (1 − i)
6

16i

0

−16i

1

10. If , then �nd the least positive integral value of m.

Watch Video Solution

( )
m

= 1
1 + i

1 − i

11. Prove that the triangle formed by the points  as vertices

in the Argand diagram is isosceles.

View Text Solution

1, , andi
1 + i

√2

https://dl.doubtnut.com/l/_UhRLM66N6juX
https://dl.doubtnut.com/l/_EVaWQcq7zO4B
https://dl.doubtnut.com/l/_X5UeWCsTxWNX


12. Find the value of  if  is purely real or purely imaginary.

View Text Solution

θ
3 + 2i sin θ

1 − 2i sin θ

13. If the imaginary part of  is -2, then �nd the locus of

the point representing in the complex plane.

View Text Solution

(2z + 1) /(iz + 1)

14. If z is a complex number such that  then �nd the

area bounded by the locus of z.

View Text Solution

|z − z̄| + |z + z̄| = 4

15. If  then prove that 

View Text Solution

(x + iy)5 = p + iq, (y + ix)5 = q + ip.

https://dl.doubtnut.com/l/_X5UeWCsTxWNX
https://dl.doubtnut.com/l/_S8igvvIZwne9
https://dl.doubtnut.com/l/_C2SSVwHNtDxK
https://dl.doubtnut.com/l/_tv7miQmND9zJ
https://dl.doubtnut.com/l/_A5H18iruuIwJ


16. If z = x + iy lies in the third quadrant, then prove that  also lies in the

third quadrant when 

View Text Solution

z̄

z

y < x < 0

17. Prove that  is purely real.

View Text Solution

( + )

5

+ ( − )

5
√3
2

i

2

√3
2

i

2

18. Find the relation if  are the a�xes of the vertices of a

parallelogram taken in order.

View Text Solution

z1, z2, z3, z4

19. Let  be three complex numbers and  be real numbers

not all zero, such that  Show that

z1, z2, z3 a, b, c

a + b + c = 0andaz1 + bz2 + cz3 = 0.

https://dl.doubtnut.com/l/_A5H18iruuIwJ
https://dl.doubtnut.com/l/_meH3nwt9DKIg
https://dl.doubtnut.com/l/_gem2lEygNN9f
https://dl.doubtnut.com/l/_0wvbI96G3Wkl
https://dl.doubtnut.com/l/_pk31kn4WaDKA


 are collinear.

View Text Solution

z1, z2, z3

20. Find real values of  and  for which the complex numbers 

and  are conjugate of each other.

View Text Solution

x y −3 + ix2y

x2 + y + 4i

21. Given that x, . Solve: 

View Text Solution

y ∈ R + =
x

1 + 2i

y

3 + 2i

5 + 6i

8i − 1

22. If then show that .

View Text Solution

(x + iy)3 = u + iv, + = 4(x2 − y2)
u

x

v

y

https://dl.doubtnut.com/l/_pk31kn4WaDKA
https://dl.doubtnut.com/l/_BGgDkvf6wdYy
https://dl.doubtnut.com/l/_kZcHopaqWOSm
https://dl.doubtnut.com/l/_NgApBjp5HlhP


23. Let  be a complex number satisfying the equation 

 Suppose the equation has a

real root. Then root non-real root.

View Text Solution

z

z3 − (3 + i)z + m + 2i = 0, wherem ∈ R.

24. Show that the equation  has no root

which is either purely real or purely imaginary.

View Text Solution

Z4 + 2Z3 + 3Z2 + 4Z + 5 = 0

25. Find the square roots of the following:

(i)  (ii) 

View Text Solution

7 − 24i 5 + 12i

26. Find all possible values of √i + √− i.

https://dl.doubtnut.com/l/_HUdeetQEsNj5
https://dl.doubtnut.com/l/_ko2b8Uj8T73W
https://dl.doubtnut.com/l/_9A4DTJFG9F0L
https://dl.doubtnut.com/l/_6DmJgUZK3eN0


View Text Solution

27. Solve the following for z: 

View Text Solution

z2 − (3 − 2i)z = (5i − 5)

28. Solve the equation  in the set C of all complex

numbers.

View Text Solution

(x − 1)3 + 8 = 0

29. If  is n odd integer that is greater than or equal to 3 but not la

ultiple of 3, then prove that  is divisible by 

View Text Solution

n

(x + 1)n = xn − 1

x3 + x2 + x.

https://dl.doubtnut.com/l/_6DmJgUZK3eN0
https://dl.doubtnut.com/l/_h6bF3RfW2QV5
https://dl.doubtnut.com/l/_WVSJcephsMg4
https://dl.doubtnut.com/l/_xAYhWY1232eE


30.  is an imaginary root of unity. 

Prove that 

(i)

(ii) If  then prove that 

.

View Text Solution

ω

(a + bω + cω2)
3

+ (a + bω2 + cω)
3

= (2a − b − c)(2b − a − c)(2c − a −

a + b + c = 0

(a + bω + cω2)
3

+ (a + bω2 + cω)
3

= 27abc

31. Find the complex number  satisfying the equation  and lying

in the second quadrant on the complex plane.

View Text Solution

ω z3 − 8i

32.  where, a,b,c,d,  R and 

is a complex cube root of unity then �nd the value of 

View Text Solution

+ + + =
1

a + ω

1

b + ω

1

c + ω

1

d + ω

1

ω
∈ ω

∑
1

a2 − a + 1

https://dl.doubtnut.com/l/_TwEHw1gWJiTG
https://dl.doubtnut.com/l/_pp3Ke6kFpfjJ
https://dl.doubtnut.com/l/_AHC2xED5chnL


33. Write the following complex number in polar form : 

(i)  

(ii)  

(iii) 

View Text Solution

−3√2 + 3√2i

1 + i

1 + 7i

(2 − i)2

34. Let . Write

complex number  in polar form. Find its modulus and argument.

View Text Solution

z1 = cos 12∘ + Isin 12∘ and z2 = cos 48∘ + i. sin 48∘

(z1 + z2)

35. Covert the complex number  in polar

form. Find its modulus and argument.

View Text Solution

z = 1 + + i.
cos(8π)

5

sin(8π)

5

https://dl.doubtnut.com/l/_9U7W2QtpJSgp
https://dl.doubtnut.com/l/_bCoVtNG087by
https://dl.doubtnut.com/l/_ktaraz5ieAUk


36. z and  are two nonzero complex number such that

 then z equals

Watch Video Solution

ω

|z| = |ω|  and Argz + Argω = π

37. Find the numbers of non-zero integral solutions of the equation

Watch Video Solution

|1 − i|x = 2x

38. Let z be a complex number satisfying . Then prove that

View Text Solution

|z| = 3|z − 1|

∣
∣
∣
z −

∣
∣
∣

=
9

8

3

8

39. If complex number z=x +iy satis�es the equation ,

then prove that z lies on .

Re(z + 1) = |z − 1|

y2 = 4x

https://dl.doubtnut.com/l/_rS87VDXxHWEa
https://dl.doubtnut.com/l/_k1zYStfzlrCr
https://dl.doubtnut.com/l/_LuzbnUiuN74l
https://dl.doubtnut.com/l/_Hbc47HSSCD16


View Text Solution

40. Solve the equation 

View Text Solution

|z| = z + 1 + 2i

41. Find the range of real number  for which the equation

 has a solution.

View Text Solution

α

z + α|z − 1| + 2i = 0

42. Find the Area bounded by complex numbers  and 

Watch Video Solution

arg|z| ≤
π

4

|z − 1| < |z − 3|

https://dl.doubtnut.com/l/_Hbc47HSSCD16
https://dl.doubtnut.com/l/_Ab5vSmLLyHzA
https://dl.doubtnut.com/l/_zdAqX4SQjAbx
https://dl.doubtnut.com/l/_kHKyZEWe58vG


43. Prove that traingle by complex numbers  and  is equilateral if 

 and 

View Text Solution

z1, z2 z3

|z1| = |z2| = |z3| z1 + z2 + z3 = 0

44. Show that 

View Text Solution

e2miθ( )
m

= 1.
i cot θ + 1

i cot θ − 1

45.  are two points in an Argand plane. If  then

prove that  is purely imaginary.

View Text Solution

Z1 ≠ Z2 a|Z1| = b|Z2|,

aZ1 − bZ2

aZ1 + bZ2

46. Find the real part of 

Watch Video Solution

(1 − i)
− i.

https://dl.doubtnut.com/l/_5xBHVJ7wjIZj
https://dl.doubtnut.com/l/_472EKot34lm9
https://dl.doubtnut.com/l/_g72zjawmB33J
https://dl.doubtnut.com/l/_nqGt8ChUXkAH
https://dl.doubtnut.com/l/_FiNRJLC8T6iT


47. If  , then �nd the value of 

View Text Solution

(√8 + i)
50

= 349(a + ib) a2 + b2.

48. Show that 

View Text Solution

(x2 + y2)
4

= (x4 − 6x2y2 + y4)
2

+ (4x3y − 4xy3)
2

.

49. If  , then �nd the principal argument of

View Text Solution

arg(z1) = 1700
andarg(z2)700

z1z2.

50. The value of

 is

Watch Video Solution

(cos + i sin )(cos( ) + i sin( ))(cos( ) + i sin( ))
π

2
π

2
π

22

π

22

π

23

π

23

………. ∞

https://dl.doubtnut.com/l/_FiNRJLC8T6iT
https://dl.doubtnut.com/l/_myq0sPHy85cl
https://dl.doubtnut.com/l/_iEQhzytgAnXW
https://dl.doubtnut.com/l/_FJohhbaUOMGZ


51. Find the principal argument of the complex number

View Text Solution

(1 + i)5(1 + √3i)
2

−1i( − √3 + i)

52. If  , then �nd 

View Text Solution

z =
(√3 + i)

17

(1 − i)50
amp(z).

53. If  , then show that  is

purely real.

Watch Video Solution

z = x + iyandw = (1 − iz) /(z − i) |w| = 1z

https://dl.doubtnut.com/l/_FJohhbaUOMGZ
https://dl.doubtnut.com/l/_HQmLxovGwq5e
https://dl.doubtnut.com/l/_cTYo8fBLyM96
https://dl.doubtnut.com/l/_LVAV0PpAHDux


54. It is given the complex numbers  and ,  and . If

the included angle of their corresponding vectors is  , then �nd value

of 

View Text Solution

z1 z2 |z1| = 2 |z2| = 3

60∘

∣
∣
∣

∣
∣
∣

z1 + z2

z1 − z2

55. Solve the equation 

View Text Solution

z3 = z̄(z ≠ 0)

56. If  is a purely imaginary number, then �nd the value of 

Watch Video Solution

2z1 /3z2

|(z1 − z2) /(z1 + z2) ∣ .

57. Find the complex number satisfying the system of equations

z3 + ω7 = 0andz5ω11 = 1.

https://dl.doubtnut.com/l/_bxkvpUTs0v6I
https://dl.doubtnut.com/l/_4izagruOdXmW
https://dl.doubtnut.com/l/_Yv9RcHm8X9p7
https://dl.doubtnut.com/l/_yMNiYxpaw1n5


View Text Solution

58. Express the following in  form:  

(i)  

(ii)   

(iii) 

View Text Solution

a + ib

( )
4

cos θ + i sin θ

sin θ + i cos θ

(cos 2θ − i sin 2θ)
4
(cos 4θ + i sin 4θ)

− 5

(cos 3θ + i sin 3θ) − 2(cos 3θ − i sin 3θ) − 9

(sinπ/8 + i cos π/8)
8

(sinπ/8 − i cos π/8)
8

59. If  , then prove that 

View Text Solution

z = ( + )

5

+ ( − )

5
√3
2

i

2

√3
2

i

2
Im(z) = 0

60. Prove that the roots of the equation  forms a

rectangle.

Watch Video Solution

x4 − 2x2 + 4 = 0

https://dl.doubtnut.com/l/_yMNiYxpaw1n5
https://dl.doubtnut.com/l/_Wis0TBD9PWVg
https://dl.doubtnut.com/l/_ZpGVagT4cTbj
https://dl.doubtnut.com/l/_TqIrxVWbpqlB


61. If  prove that 

View Text Solution

z + 1/z = 2 cos θ, ∣∣(z2n − 1)/(z2n + 1)∣∣ = |tannθ|

62. If  is a complex number with , then

show that  is a rational numberfor every .

View Text Solution

z = x + iy x, y ∈ Q and |z| = 1

∣∣z
2n − 1∣∣ n ∈ N

63. If  is a root of the equation 

 then prove that 

View Text Solution

z = cos θ + i sin θ

a0z
n + a2z

n− 2 + + an− 1z
+an = 0,

a0 + a1 cos θ + acos 2
2 θ + + an cos nθ = 0

a1sinθ + asin 2
2 θ + + an sinnθ = 0

https://dl.doubtnut.com/l/_DUKNXYuoxQXY
https://dl.doubtnut.com/l/_OSBThloq2ZBU
https://dl.doubtnut.com/l/_1eyGeuhz4htA


64. If 

then �nd the value of 

View Text Solution

|z1| = 1, |z2| = 2, |z3| = 3, and|9z1z2 + 4z1z3 + z2z3 + 3| = 12,

|z1 + z2 + z + 3|.

65. If  are complex numbers such that 

Watch Video Solution

α  and β

|β| = 1,  then 
∣
∣
∣

∣
∣
∣

=
β − α

1 − ¯̄̄αβ

66. Prove that  is purely imaginary.

Watch Video Solution

|z1 + z2|
2

= |z1|
2
, if z1 /z2

67. Let 

are complex numbers. Show that 

Watch Video Solution

∣∣((z)1 − 2(z)2)/(2 − z1(z)2)∣∣ = 1and|z2| ≠ 1, wherez1andz2

|z1| = 2.

https://dl.doubtnut.com/l/_BvvKM8D0LCAD
https://dl.doubtnut.com/l/_KMoiJsmEGxkM
https://dl.doubtnut.com/l/_1ZaJJl3YYSwp
https://dl.doubtnut.com/l/_aP5EasWZIoa5


68. If  are two complex numbers and  , then prove that 

View Text Solution

z1andz2 c > 0

|z1 + z2|
2

≤ (1 + c)|z1|
2

+ (1 + c− 1)|z2|
2.

69. If  are the a�xes of four point in the Argand plane,  is

the a�x of a point such that  ,

then  are

Watch Video Solution

z1, z2, z3, z4 z

|z − z1| = |z − z2| = |z − z3| = |z − z4|

z1, z2, z3, z4

70. if  then prove that  if 

 then prove that 

View Text Solution

|z1 + z2| = |z1| + |z2|, arg(z1) = arg(z2)

|z1 − z2| = |z1| + |z2|, arg(z1) = arg(z2) = π

https://dl.doubtnut.com/l/_aP5EasWZIoa5
https://dl.doubtnut.com/l/_GmFTwigT8y5M
https://dl.doubtnut.com/l/_nPoW2MRC2nNf
https://dl.doubtnut.com/l/_q628waKWGGZr


71. Show that the area of the triangle on the Argand diagram formed by

the complex number  is 

View Text Solution

z, izandz + iz |z|21

2

72. Find the minimum value of  if 

View Text Solution

∣z − 1 ||z − 3| − |z + 1 ∣ ∣ = 2.

73. Find the greatest and the least value of  if

View Text Solution

|z1 + z2|

z1 = 24 + 7iand|z2| = 6.

74. If  is a complex number, then �nd the minimum value of 

View Text Solution

z

|z| + |z − 1| + |2z − 3|.

https://dl.doubtnut.com/l/_8vnHCm9YpdOF
https://dl.doubtnut.com/l/_i79q7u0EPZX5
https://dl.doubtnut.com/l/_Gq4Uk4kGMbj2
https://dl.doubtnut.com/l/_AQ2gWLofGyBc


75. If  then �nd the greatest value of

Watch Video Solution

|z1 − 1| ≤ , |z2 − 2| ≤ 2, |z33| ≤ 3,

|z1 + z2 + z3|.

76. Prove that following inequalities: 

(i)  (ii) 

View Text Solution

∣
∣
∣

− 1
∣
∣
∣

≤ |argz|
z

|z|
|z − 1| ≤ |z||argz| + |z| − 1∣

77. Identify the locus of  if 

Watch Video Solution

z z = a + , > 0.
r2

z − a

78. If  is any complex number such that  , then

identify the locus of 

z |3z − 2| + |3z + 2| = 4

z.

https://dl.doubtnut.com/l/_AQ2gWLofGyBc
https://dl.doubtnut.com/l/_fC68wgleATFs
https://dl.doubtnut.com/l/_oAAc3H542O5d
https://dl.doubtnut.com/l/_zCq2a62iwokW
https://dl.doubtnut.com/l/_pOjrLPcIHNYb


View Text Solution

79. If  and let  , then prove that the locus of  is

equivalent to 

View Text Solution

|z| = 1 ω =
(1 − z)

2

1 − z2
ω

|z − 2| = ∣ z + 2

80. Let  be a complex number having the argument `theta,0

View Text Solution

z

81. How many solutions the system of equations

 and |z| = 4 ` has ?

View Text Solution

||z + 4| − |z − 3i ∣ ∣ = 5

https://dl.doubtnut.com/l/_pOjrLPcIHNYb
https://dl.doubtnut.com/l/_AtmcN8HjUoZs
https://dl.doubtnut.com/l/_D2DGCfZTsHas
https://dl.doubtnut.com/l/_1GV7NaRFaR2z


82. Prove that  will represent a real circle

[with center  ] on the Argand plane if 

View Text Solution

|Z − Z1|2 + |Z − Z2|2 = a

(|Z1 + Z2| / 2 + ) 2a ≥ |Z1 − Z1|2

83. If  respresents the equation of

circle with least radius, then �nd the value of .

View Text Solution

|z − 2 − 3i|2 + |z − 5 − 7i|2 = λ

λ

84. If  is the equation of circle with complex number 'I' lying

inside the circle, �nd the values of K.

View Text Solution

= k
|2z − 3|

|z − i|

85. Find the point of intersection of the curves

arg(z − 3i) = andarg(2z + 1 − 2i) = π/4.
3π

4

https://dl.doubtnut.com/l/_tHSDaWQ93qQB
https://dl.doubtnut.com/l/_LiIA4w7VrdjN
https://dl.doubtnut.com/l/_gwcaxFdmlEU9
https://dl.doubtnut.com/l/_Yzgn3SJRNU7z


View Text Solution

86. If complex numbers  and  are such that , then

prove that 

View Text Solution

z1z2 z3 |z1| = |z2| = |z3|

arg( = arg( )
2

z2

z1

z2 − z3

z1 − z3

87. If the triangle fromed by complex numbers  and  is equilateral

then prove that  is purely imaginary number

View Text Solution

z1, z2 z3

z2 + z3 − 2z1

z3 − z2

88. Show that the equation of a circle passings through the origin and

having intercepts a and b on real and imaginary axis, respectively, on the

argand plane is 

View Text Solution

Re( ) = 0
z − a

z − ib

https://dl.doubtnut.com/l/_Yzgn3SJRNU7z
https://dl.doubtnut.com/l/_GpDYDJxWk1AG
https://dl.doubtnut.com/l/_1GyHXfrTsD0W
https://dl.doubtnut.com/l/_pa9I6rxSxua1
https://dl.doubtnut.com/l/_ehqWireewKg9


89. The triangle formed by  has its circumcentre

at origin .If the perpendicular form A to BC intersect the circumference at

 then the value of  is

View Text Solution

A(z1), B(z2) and C(z3)

z4 z1z4 + z2z3

90. Let vertices of an acute-angled triangle are 

If the origin  is he orthocentre of the triangle, then prove that

View Text Solution

A(z1), B(z2), andC(z3).

O

z1(z)2 + (z)1z2 =2 (z)3 + (z)2z3 = z3(z)1 + (z)3z1.

91. If  are three complex numbers such that 

 then prove that 

View Text Solution

z1, z2, z3

5z1 − 13z2 + 8z3 = 0, ∣∣z1(z)11z2(z)21z3(z)31∣∣ = 0

https://dl.doubtnut.com/l/_ehqWireewKg9
https://dl.doubtnut.com/l/_Uq9YFzavaX84
https://dl.doubtnut.com/l/_vDcZrHuyxPzN


92. If  is a constant, then prove that locus

of  is a straight line.

View Text Solution

z = z0 + A(z − (z)0), whereA

z

93.  are the roots of  if  form

an equilateral triangle, then �nd the value of 

View Text Solution

z1andz2 3z2 + 3z + b = 0. O(0), (z1), (z2)

b.

94. Let  and  be three complex number such that

  

then prove that .

View Text Solution

z1, z2 z3

|z1 − 1| = |z2 − 1| = |z3 − 1| and arg( ) =
z3 − z1

z2 − z1

π

6

z3
2 + z3

3 + 1 = z2 + z3 + z2z3

https://dl.doubtnut.com/l/_LoUEwGvLiiO3
https://dl.doubtnut.com/l/_rRbJsDRgPSQH
https://dl.doubtnut.com/l/_TrwaxUmm6v2z


95. Let the complex numbers  and  be the vertices of an

equailateral triangle. If  is the circumcentre of the triangle , then prove

that .

View Text Solution

z1, z2 z3

z0

z2
1 + z2

2 + z2
3 = 3z2

0

96. In the Argands plane what is the locus of  such that 

View Text Solution

z( ≠ 1)

arg{ ( )} = .
3

2

2z2 − 5z + 3

2z2 − z − 2

2π

3

97. If  , then prove that points 

 (taken in clockwise sense) are concyclic.

View Text Solution

( )( ) = k(k > 0)
3 − z1

2 − z1

2 − z2

3 − z2

A(z1), B(z2), C(3), andD(2)

https://dl.doubtnut.com/l/_mO031mx7iIAU
https://dl.doubtnut.com/l/_Qf2yaiIb9VYq
https://dl.doubtnut.com/l/_oPh11rrnX9Ps


98. If  are complex numbers such that 

 then show that the points represented by 

 lie one a circle passing through e origin.

View Text Solution

z1, z2, z3

(2/z1) = (1/z2) + (1/z3),

z1, z2() ,z3

99.  are the vertices of he triangle  (in

anticlockwise). If  and  , then prove that 

View Text Solution

A(z1), B(z2), C(z3) ABC

∠ABC = π/4 AB = √2(BC)

z2 = z3 + i(z1 − z3).

100. If one of the vertices of the square circumscribing the circle

 is . Find the other vertices of square

View Text Solution

|z − 1| = √2 2 + √3ι

https://dl.doubtnut.com/l/_53s0jm5gxAI3
https://dl.doubtnut.com/l/_BTUxFy7TIrEA
https://dl.doubtnut.com/l/_X8m4H155T1Jf


101. Let  and  If  is any complex number such

that the argument of  is  then prove that 

 .

View Text Solution

z1 = 10 + 6i z2 = 4 + 6i. z

(z − z1)

(z − z2)
,

π

4

|z − 7 − 9i| = 3√2

102. Complex numbers of  are the vertices A, B, C respectively, of

on isosceles right-angled triangle with right angle at C. show that

 = 

View Text Solution

z1, z2, z3

(z1 − z2)
2

2(z1 − z3)(z3 − z2)

103. Let  represent the vertices  of the triangle 

 respectively, in the Argand plane, such that  Prove

that 

View Text Solution

z1, z2andz3 A, B, andC

ABC, |z1| = |z2| = 5.

z1 sin 2A + z2 sin 2B + z3 sin 2C = 0.

https://dl.doubtnut.com/l/_2usd6Sp2QxGL
https://dl.doubtnut.com/l/_qdN86jBNCNrG
https://dl.doubtnut.com/l/_x3byzcfzbHBV
https://dl.doubtnut.com/l/_FgvZDc2YNbYS


104. F  , then �nd the quadratic equation

whose roots are  .

View Text Solution

a = cos(2π/7) + is ∈ (2π/7)

α = a = a2 + a4andβ = a3 = a5 + a7

105. If  is an imaginary �fth root of unity, then �nd the value of

View Text Solution

ω

loe2∣∣1 + ω + ω2 + ω3 − 1/ω∣∣.

106. If 1,  are ninth roots of unity (taken in counter -

clockwise sequence in the Argard plane). Then �nd the value of

|.

View Text Solution

α1, α2, α3, ……. , αs

∣(2 − α1)(2 − α3), (2 − α5)(2 − α7)

107. �nd the sum of squares of all roots of the equation.

x8 − x7 + x6 − x5 + x4 − x3 + x2 − x + 1 = 0

https://dl.doubtnut.com/l/_FgvZDc2YNbYS
https://dl.doubtnut.com/l/_iqM8lVonOilD
https://dl.doubtnut.com/l/_hSZg6OX0jhfq
https://dl.doubtnut.com/l/_u5P8NKxsMFq1


View Text Solution

108. Find roots of the equation .

View Text Solution

(z + 1)5 = (z − 1)5

109. If the roots of  are plotted in ten Argand plane,

then prove that they are collinear.

View Text Solution

(z − 1)n = i(z + 1)n

110. Let 1,  be the nth roots of unity. Then prove that 

. Also,deduce that

View Text Solution

z1, z2, z3, …. , zn− 1

(1 − z1)(1 − z2)…. (1 − zn− 1) = n

sin. sin. sin. ...sin. =
π

n

2π

π

3π

n

(n − 1)π

n

π

2n− 1

https://dl.doubtnut.com/l/_u5P8NKxsMFq1
https://dl.doubtnut.com/l/_lWQz2dVbcNAK
https://dl.doubtnut.com/l/_ByCDL8W487AR
https://dl.doubtnut.com/l/_7fjk6OUr2dIj


111. if  are the nonreal cube roots of unity and 

 and 

 , then �nd the

value of 

View Text Solution

ωandω2

[1/(a + ω)] + [1/(b + ω)] + [1/(c + ω)] = 2ω2

[1/(a + ω)2] + [1/(b + ω)2] + [1/(c + ω)2] = 2ω

[1/(a + 1)] + [1/(b + 1)] + [1/(c + 1)].

112. If  are complex numbers and  , then prove that 

View Text Solution

z1andz2 u = √z1z2

|z1| + |z2| =
∣∣
∣

+ u
∣∣
∣

+
∣∣
∣

− u
∣∣
∣

z1 + z2

2

z1 + z2

2

113. If a is a complex number such that , then �nd thevalue of a, so

that equation  has one purely imaginary root.

View Text Solution

|a| = 1

az2 + z + 1 = 0

https://dl.doubtnut.com/l/_8lJ1p28AnXrN
https://dl.doubtnut.com/l/_lq71WTv39iYQ
https://dl.doubtnut.com/l/_PbDLDUSoo7XO


114. Let z and  be two complex numbers. It is given that  and

that numbers  1, and 0 are represented in a Argand diagram by

the points  and the origin respectively. Show that the

triangles  and AOQ are congruent . Hence, or otherwise, prove that 

View Text Solution

z0 |z| = 1

z, z0, zz̄0

P , P0, Q, A

POP0

|z − z0| = |zz̄0 − 1|

115. Let  be any three nonzero complex number. If 

 satis�es the equation  prove that 

View Text Solution

a, b, andc

|z| = 1and' z' az2 + bz + c = 0,

aa = ccand|a||b| = √ac(b)2

116. Let  are the roots of the quadratic equation ,

where a,b, are complex numbers and  are the roots of the quadratic

equation . If , then prove that 

x1, x2 x2 + ax + b = 0

y1, y2

y2 + |a|yy + |b| = 0 |x1| = |x2| = 1

|y1| = |y2| = 1

https://dl.doubtnut.com/l/_chzQo96duz7M
https://dl.doubtnut.com/l/_F9KfJbNqe4N5
https://dl.doubtnut.com/l/_bimrgkfJ6EnS


View Text Solution

117. If  show that, when z lies above the real axis, 

will lie within the unit circle which has centre at the origin. Find the locus

of  as z travels on the real axis form 

View Text Solution

α = (z − i) /(z + i) α

α −∞to + ∞

118. If  and , then shown that 

View Text Solution

|z| ≤ 1 |w| < 1

|z − w|2 < (|z| − |w|)2 + (argz − argw)2

119. Prove that the distance of the roots of the equation

 is greater than 

View Text Solution

∣∣sin θ1∣∣z
3 + ∣∣sin θ2∣∣z

2 + ∣∣sin θ3|z + |sin θ4∣ = 3omz = 0

2/3.

https://dl.doubtnut.com/l/_bimrgkfJ6EnS
https://dl.doubtnut.com/l/_hnlMAQJZFtcf
https://dl.doubtnut.com/l/_k3h9iwmaOjdD
https://dl.doubtnut.com/l/_NpxDi746uRU9


120. If  then �nd the complex number z for each of

the following cases: 

(i)  is least  

(ii)  is greatest  

(iii)  is least 

(iv) arg(z) is greatest

View Text Solution

|z − (4 + 3i)| = 1,

|z|

|z|

arg(z)

121. If a ,b,c, and u,v,w are complex numbers repersenting the vertices of

two triangle such that they are similar, then prove that 

View Text Solution

=
a − c

a − b

u − w

u − v

122. Let  be the root of the equation  where

the coe�cient p and q may be complex numbers. Let A and B represent

 in the complex plane. If 

z1 and z2 z2 + pz + q = 0

z1 and z2

https://dl.doubtnut.com/l/_NpxDi746uRU9
https://dl.doubtnut.com/l/_OjRRrU5nkXNb
https://dl.doubtnut.com/l/_vIPMtokmR79R
https://dl.doubtnut.com/l/_O5krZxg4o86d


 is the origin prove

that 

View Text Solution

∠AOB = α ≠ 0 and 0 and OA = OB, whereO

p2 = 4q cos2( )
α

2

123. The altitude form the vertices A, B and C of the triangle ABC meet its

circumcircle at D,E and F, respectively . The complex number representing

the points D,E, and F are  and , respectively. If 

is purely real, then show that triangle ABC is right-angled at A.

View Text Solution

z1, z2 z3 (z3 − z1) /(z2 − z1)

124. Let A,B, C,D be four concyclic points in order in which AD:AB=CD: CB. If

A,B,C are representing by complex numbers a,b,c respectively �nd the

complex number associated with point D.

View Text Solution

https://dl.doubtnut.com/l/_O5krZxg4o86d
https://dl.doubtnut.com/l/_pweMmwuhTON4
https://dl.doubtnut.com/l/_dE8drOyrDQzz


Exercise 3.1

125. If  and  are nth roots of unity , then �nd the

sum 

View Text Solution

n ≥ 3 , α1, α2......, αn− 1

∑
1 ≤ i≤ j≤n− 1

αilphaj

1. Is the following computation correct? If not give the correct

computation: 

View Text Solution

[√( − 2)

.

√( − 3)] = √( − 2)
.

−3 = √6

2. Find the value of 

A. 

B. 

C. 

− 1
i592 + i590 + i588 + i586 + i584

i582 + i580 + i578 + i576 + i574

−2

0

2

https://dl.doubtnut.com/l/_7hNYiiOgUBtm
https://dl.doubtnut.com/l/_A6dwDQXHjaHu
https://dl.doubtnut.com/l/_0RGIGMsMtwA1


D. 

Answer: A

View Text Solution

−1

3. The value of  is, If n is odd.

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

i1 + 3 + 5 + + ( 2n+ 1 )

i

1

−1

− i

4. Find the value of  for x4 + 9x3 + 35x2 − x + 4 x = − 5 + 2√−4.

https://dl.doubtnut.com/l/_0RGIGMsMtwA1
https://dl.doubtnut.com/l/_jagDkGyQH5O5
https://dl.doubtnut.com/l/_K36o2TsmwSTg


Exercise 3.2

View Text Solution

1. �� 11 से 13 तक िक स��� सं�ाओ ंम� ��ेक का गुणा�क ��तलोम �ात क��जए । 

View Text Solution

4 − 3i

2. Express the following complex numbers in  form: 

 (ii) 

View Text Solution

a + ib

(3 − 2i)(2 + 3i)

(1 + 2i)(2 − i)

2 − √−25

1 − √−16

3. Find the least positive integer  such that  is a positive

integer.

A. n =6

n ( )
n

2i

1 + i

https://dl.doubtnut.com/l/_K36o2TsmwSTg
https://dl.doubtnut.com/l/_gV34x3Nb9Nnx
https://dl.doubtnut.com/l/_HYbfIfTt4RNc
https://dl.doubtnut.com/l/_t3i9VW6RqUbU


B. n =5

C. n =8

D. n =4

Answer: C

View Text Solution

4. If one root of the equation  is a

complex number then �nd the root.

View Text Solution

z2 − az + a − 1 = 0is(1 + i), wherea

5. Prove that quadrilateral formed by the complex numbers which are

roots of the equation  is an equailateral

trapezium.

View Text Solution

z4 − z3 + 2z2 − z + 1 = 0

https://dl.doubtnut.com/l/_t3i9VW6RqUbU
https://dl.doubtnut.com/l/_mZ3hUYWCZnDP
https://dl.doubtnut.com/l/_Eun59euMN3m3


6. If  is a non-real complex number, then �nd the minimum value of 

View Text Solution

Z5

Imz5

Im5z

7. Find the real numbers  if  is the conjugate of

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

x and y, (x − iy)(3 + 5i)

−6 − 24i

x = − 2, y = 2

x = − 3, y = 3

x = 3, y = − 3

x = − 4, y = 1

https://dl.doubtnut.com/l/_mvrlCvgtoNFY
https://dl.doubtnut.com/l/_YhD3o5P5Chqf


Exercise 3.3

8. If  are three nonzero complex numbers such that 

 then prove that points

corresponding to  are collinear .

View Text Solution

z1, z2, z3

z3 = (1 − λ)z1 + λz2whereλ ∈ R − {0},

z1, z2andz3

9. If  are positive integers, then 

 is real if and only if :

View Text Solution

n1, n2

(1 + i)n1 + (1 + i3)
n1

+ (1 + i5)n2 + (1 + i7)
n2

1. If  then �nd 

A. 

B. 

(a + b) − i(3a + 2b) = 5 + 2i, a and b

a = 12, b = − 17

a = − 12, b = − 17

https://dl.doubtnut.com/l/_1St2rbalqy4i
https://dl.doubtnut.com/l/_hAJEZdoayb8r
https://dl.doubtnut.com/l/_tBouHSd90qGY


C. 

D. 

Answer: D

View Text Solution

a = 12, b = 17

a = − 12, b = 17

2. Find all non zero complex numbers z satisfying 

View Text Solution

z̄ = iz2

3. If  are nonzero real numbers and  has

purely imaginary roots, then prove that 

View Text Solution

a, b, c az2 = bz + c + i = 0

a = b2 ⋅

4. If the sum of square of roots of equation  is 8,

then �nd |p|+|q| , where p and q are real.

x2 + (p + iq)x + 3i = 0

https://dl.doubtnut.com/l/_tBouHSd90qGY
https://dl.doubtnut.com/l/_6z0EwbdVupbi
https://dl.doubtnut.com/l/_xfD1NKxFNPY4
https://dl.doubtnut.com/l/_j6PW0lIVXZP9


A. 

B. 

C. 

D. 

Answer: C

View Text Solution

3

1

4

2

5. Find the square root 

View Text Solution

9 + 40i.

6. Simplify: 

View Text Solution

√5 + 12i + √5 − 12i

√5 + 12i − √5 − 12i

https://dl.doubtnut.com/l/_j6PW0lIVXZP9
https://dl.doubtnut.com/l/_PQCPqbQpECrY
https://dl.doubtnut.com/l/_pRqyRzeI3Xfb


Exercise 3.4

7. If  then �nd

View Text Solution

√x + iy = ± (a + ib), √x − iy.

1. if  and  are imaginary cube root of unity then prove 

View Text Solution

α β

(α)4 + (β)4 + (α) − 1. (β) − 1 = 0

2. If  is a complex cube roots of unity, then �nd the value of the

… to 2n factors.

View Text Solution

ω

(1 + ω)(1 + ω2)(1 + ω4)(1 + ω8)

https://dl.doubtnut.com/l/_pjdM5FltVgBD
https://dl.doubtnut.com/l/_0pIXhOe2h2yh
https://dl.doubtnut.com/l/_ljUK4fwxmFiG


3. Write the comple number in a + ib form unsing cube roots of unity: (a)

(b)If  (c) 

View Text Solution

( − + i)

1000
1

2

√3

2
z =

(√3 + i)
17

(1 − i)50

(i + √3)
100

+ (i + √3)
100

+ 2100

4. If , then �nd the value of .

View Text Solution

z + z − 1 = 1 z100 + z − 100

5. Find the common roots of 

View Text Solution

x12 − 1 = 0 and x4 + x2 + 1 = 0

6. if are the roots of  then 

Vi T t S l ti

α, β, γ x3 − 3x2 + 3x + 7 = 0

+ +
α − 1

β − 1

β − 1

γ − 1

γ − 1

α − 1

https://dl.doubtnut.com/l/_9SHJ0tsBuFLb
https://dl.doubtnut.com/l/_OScLSn0Eu80u
https://dl.doubtnut.com/l/_i94PP0kjjzhq
https://dl.doubtnut.com/l/_7tQwpmmp453T


Exercise 3.5

View Text Solution

7. Prove that  is a factor of  for all

intergral values of n  N.

View Text Solution

t2 + 3t + 3 (t + 1)n+ 1 + (t + 2)2n− 1

∈

1. Find the pricipal argument of each of the following: 

(a)  

(b)  

(c)   

(d) 

View Text Solution

−1 − i√3

1 + √3i

3 + i

sinα + i(1 − cosα), 0 > α > π

(1 + i√3)
2

https://dl.doubtnut.com/l/_7tQwpmmp453T
https://dl.doubtnut.com/l/_crMxDHOrpmOh
https://dl.doubtnut.com/l/_a2iNlhjiMSeF


2. Find the modulus, argument, and the principal argument of the

complex numbers. (i) 

View Text Solution

(tan 1 − i)2

3. If , �nd the modulus and argument of 

.

View Text Solution

< α < 2π
3π

2

(1 − cos 2α) + i sin 2α

4. Find the principal argument of the complex number

View Text Solution

+ i(1 + ).
sin(6π)

5

cos(6π)

5

5. If  , then prove that 

View Text Solution

z = reiθ ∣∣e
iz∣∣ = e−rs ∫ hη.

https://dl.doubtnut.com/l/_27flb3QQ3vZv
https://dl.doubtnut.com/l/_1I7sjmL0fXuo
https://dl.doubtnut.com/l/_WdOdxA20fBL5
https://dl.doubtnut.com/l/_q4chzRdAH7yu


6. Find the complex number  satisfying 

View Text Solution

z Re(z20 = 0, |z| = √3.

7. If  , then prove that  , lies on the bisectors

of the quadrants.

View Text Solution

|z − iRe(z)| = |z − Im(z)| z

8. Find the locus of the points representing the complex number  for

which

View Text Solution

z

|z + 5|2 = |z − 5|2 = 10.

9. Solve  .

View Text Solution

: + z2 + |z| = 0

https://dl.doubtnut.com/l/_q4chzRdAH7yu
https://dl.doubtnut.com/l/_lOHbxjDQLuE4
https://dl.doubtnut.com/l/_8u5z0cOkNX7X
https://dl.doubtnut.com/l/_XGxiydy9Vjtq
https://dl.doubtnut.com/l/_q5u0C4IwSOz5


Exercise 3.6

10. Let  be a complex number, where  are real numbers.

Let  be the sets de�ned by 

 . Find the area

of region 

View Text Solution

z = x + iy xandy

AandB

A = {z : |z| ≤ 2}andB = {z : (1 − i)z + (1 + i)z ≥ 4}

A ∪ B.

11. Real part of  is

View Text Solution

(ee)ιθ

12. Prove that  , is purely real.

View Text Solution

z = ii, wherei = √−1

https://dl.doubtnut.com/l/_q5u0C4IwSOz5
https://dl.doubtnut.com/l/_prjix9GRrzaJ
https://dl.doubtnut.com/l/_posSrGKHzfT7
https://dl.doubtnut.com/l/_iwBCtmRN7amM
https://dl.doubtnut.com/l/_lCaa5ddyPwnh


1. For , 

, prove that 

View Text Solution

z1 = 6√(1 − i) /(1 + i√3), z2 = 6√(1 − i) /(√3 + i)

z3 = 6√(1 + i) /(√3 − i) |z1| = |z2| = |z3|

2. If  , then �nd the value of 

View Text Solution

√3 + i = (a + ib) /(c + id)

tan− 1(b/a)tan− 1(d/c).

3. If  and  are two pairs of conjugate complex numbers then 

View Text Solution

z1, z2 z3, z4

arg( ) + arg( ) =
z1

z4

z2

z3

4. Find the modulus, argument, and the principal argument of the

complex numbers.  

Vi T S l i

(tan1 − i)2 i − 1

i(1 − ) + s ∈ n
cos ( 2π )

5
2π
5

https://dl.doubtnut.com/l/_lCaa5ddyPwnh
https://dl.doubtnut.com/l/_4I0DvKFHM9O9
https://dl.doubtnut.com/l/_6TZJdxS9poJZ
https://dl.doubtnut.com/l/_GYf9GOqvFf9Q


View Text Solution

5. If  , then show that 

View Text Solution

(1 + i)(1 + 2i)(1 + 3i)1 + m) = (x + iy)

2 × 5 × 10 × × (1 + n2) = x2 + y2.

6. If  , prove that 

View Text Solution

a + ib =
(x + i)

2

2x + 1
a2 + b2 =

(x + i)
2

(2x + 1)
2

7. Let  be a complex number satisfying the equation  ,

then �nd the value of 

View Text Solution

z (z3 + 3)
2

= − 16

|z|.

https://dl.doubtnut.com/l/_GYf9GOqvFf9Q
https://dl.doubtnut.com/l/_XfwFmC8f7S8B
https://dl.doubtnut.com/l/_6dattAprmkNW
https://dl.doubtnut.com/l/_Wg17CdAgEApa


Exercise 3.7

8. If  is real and  are connected by 

then prove that the triangle formed by vertices  is isosceles.

View Text Solution

θ z1, z2 z12 + z22 + 2z1z2 cos θ = 0,

O, z1andz2

9. If  , then �nd 

View Text Solution

|z1 − z0| = z2 − z1 = π/2 z0.

10. Show that  represents a circle. Find its centre and radius.

View Text Solution

∣
∣
∣

∣
∣
∣

= 2
z − 2

z − 3

1. Express the following in  form: (a)  (b) 

 (c) 

a + ib
(cosα + i sinα)4

(sinβ + i cos β)
5

( )
n1 + cos ϕ + i sinϕ

1 + cos ϕ − i sinϕ

(cosα + i sinα)(cos β + i sinβ)

(cos γ + i sinγ)(cos δ + i sin δ)

https://dl.doubtnut.com/l/_YM9wRCDYRiAn
https://dl.doubtnut.com/l/_q2dXzHVEozrQ
https://dl.doubtnut.com/l/_x8j1pUQX4bHC
https://dl.doubtnut.com/l/_wJlevZOGowsy


View Text Solution

2. Find the value of following expression: 

View Text Solution

[ ]

10
1 − + i

cos π
10

sin π

10

1 − − icos π
10

sin π

10

3. If  then prove that  can take the value 

View Text Solution

iz4 + 1 = 0, z

cos π/8 + is ∈ π/8.

4. Prove that , where n is a

positive integer. , where n

is a positive integer

View Text Solution

(a)(1 + i)
n

+ (1 − i)
n

= 2 . cos( )
n+ 2

2
nπ

4

(b)(1 + i√3)
n

+ (1 − i√3
n

= 2n+ 1 cos( )
nπ

3

https://dl.doubtnut.com/l/_wJlevZOGowsy
https://dl.doubtnut.com/l/_7Cwzi2wpqGXq
https://dl.doubtnut.com/l/_N2JetF0jRKZa
https://dl.doubtnut.com/l/_QftQNOAVyrSU


Exercise 3.8

5. If  , then prove that 

View Text Solution

z = (a + ib)5 + (b + ia)5

Re(z) = Im(z), wherea, b ∈ R.

6. If cos  and alos  then

prove that. (a) 

(b)  (c) 

View Text Solution

α + cos β + cos γ = 0 sinα + sinβ + sinγ = 0,

cos 2α + cos 2β + cos 2γ = sin 2α + sin 2β + sin 2γ = 0

sin 3α + sin 3β + sin 3γ = 3 sin(α + β + γ)

cos 3α + cos 3β + cos 3γ = 3 cos(α + β + γ)

1.  are three complex numbers on the unit circle  such that 

 Then �nd the value of 

View Text Solution

a, b, c |z| = 1,

abc = a + b + ⋅ |ab + bc + ca|.

https://dl.doubtnut.com/l/_OHFiMy3NEDtw
https://dl.doubtnut.com/l/_kuVU4ozqja0s
https://dl.doubtnut.com/l/_QQom9306WyRt


2. Let  be not a real number such that 

 then prove tha 

View Text Solution

z

(1 + z + z2)/(1 − z + z2) ∈ R, |z| = 1.

3. If  are distinct nonzero complex numbers and 

such that  Then �nd the value of 

View Text Solution

z1, z2, z3 a, b, c ∈ R+

= =
a

|z1 − z2|

b

|z2 − z3|

c

|z3 − z1|

+ +
a2

|z1 − z2|

b2

|z2 − z3|

c2

|z3 − z1|

4. If  and  are two complex numbers such that , then

prove that 

View Text Solution

z1 z2 |z1| < 1 < |z2|

|(1 − z1z̄2) /(z1 − z2)| < 1

https://dl.doubtnut.com/l/_QQom9306WyRt
https://dl.doubtnut.com/l/_jgD2bkaVzpHv
https://dl.doubtnut.com/l/_iu8saSd4rran
https://dl.doubtnut.com/l/_9sNsfHiKg3Sp


5. if  then prove that  if 

 then prove that 

View Text Solution

|z1 + z2| = |z1| + |z2|, arg(z1) = arg(z2)

|z1 − z2| = |z1| + |z2|, arg(z1) = arg(z2) = π

6. For any complex number  �nd the minimum value of 

View Text Solution

z, |z| + |z − 2i|.

7. If is any complex number such that  then �nd the greatest

value of 

View Text Solution

|z + 4| ≤ 3,

|z + 1|.

8.  satis�es the condition  Then �nd the least value of 

View Text Solution

Z ∈ C |Z| ≻ 3.

∣
∣
∣
Z +

∣
∣
∣

1

Z

https://dl.doubtnut.com/l/_NywFpYHuje47
https://dl.doubtnut.com/l/_2JzGkOOTbjha
https://dl.doubtnut.com/l/_vFZfMZ1rCPGx
https://dl.doubtnut.com/l/_JbUshf2Oqgy0


Exercise 3.9

9. If  are nonzero complex numbers of equal moduli and satisfy 

 hen prove that 

View Text Solution

a, b, c

az2 + bz + c = 0, (√5 − 1)/2 ≤ |z| ≤ (√5 + 1)/2.

10. If  then �nd the maximum value of 

View Text Solution

|z| ≤ 4 |iz + 3 − 4i|

11. Let  be the complex numbers such that 

. ltbgt If  then

prove that (a) z is a real number (b) 

View Text Solution

z1, z2, z3, ……zn

|z1| = |z2| = …. . = |zn| = 1 z = (
n

∑
k= 1

Zk)(
n

∑
k= 1

)
1

zk

0 < z ≤ n2

https://dl.doubtnut.com/l/_JbUshf2Oqgy0
https://dl.doubtnut.com/l/_4ngl6R6cx8j8
https://dl.doubtnut.com/l/_X8UxLTyd352q
https://dl.doubtnut.com/l/_AuFLXlNyMeX8
https://dl.doubtnut.com/l/_o10Gd9Nddu62


1. If , then �nd the locus of z.

View Text Solution

ω = z/[z − (1/3)i] and |ω| = 1

2. If  , then �nd the locus of 

View Text Solution

Im( + ) = 0
z − 1

eθi
eθi

z − 1
z.

3. For three non-colliner complex numbers  and  prove that

View Text Solution

Z, Z1 Z2

∣
∣
∣
Z −

∣
∣
∣

2

+
∣
∣
∣

∣
∣
∣

= |Z − Z1|2 + |Z − Z2|2Z1 + z2

2
Z1 − Z2

2

1

2

1

2

4. If , then prove that z lies on the circle.

View Text Solution

|z − 1| + |z + 3| ≤ 8

https://dl.doubtnut.com/l/_o10Gd9Nddu62
https://dl.doubtnut.com/l/_XBAmJIakYX4Z
https://dl.doubtnut.com/l/_4uK0s2wx5gZg
https://dl.doubtnut.com/l/_vID4Jb4Cpxvc


5. If , then prove that z lies on the circle.

View Text Solution

z =
3

2 + cos θ + I sin θ

6. How many solutions system of equations,

 has ?

View Text Solution

arg(z + 3 − 2i) = − π/4 and |z + 4| − |z − 3i| = 5

7. Prove that equation of perpendicular bisector of line segment joining

complex numbers  and  is 

View Text Solution

z1 z2

z(z̄2 − z̄1) + z̄(z2 + z1) + |z1|2 − |z2|2 = 0

8. If complex number z lies on the curve , then �nd

the locus of the complex number .

|z − ( − 1 + i)| = 1

w = , i = √ − 1
z + i

1 − i

https://dl.doubtnut.com/l/_GDe6IxOAbBGb
https://dl.doubtnut.com/l/_yhS7STv6XBMd
https://dl.doubtnut.com/l/_7jlYqlte4fVI
https://dl.doubtnut.com/l/_3Z4iT8E5lxOg


Exercise 3.10

View Text Solution

1. If  and  taken in order vertices of a rhombus, then proves that

View Text Solution

z1z2, z3 z4

Re( ) = 0
z3 − z1

z4 − z2

2. Find the locus of point  if  are collinear.

View Text Solution

z z, i, andiz,

3. If  , then prove that  are vertices

of a right angled triangle.

View Text Solution

|z| = 2and =
z1 − z3

z2 − z3

z − 2

z + 3
z1, z2, z3

https://dl.doubtnut.com/l/_3Z4iT8E5lxOg
https://dl.doubtnut.com/l/_gjcAdz6yMva6
https://dl.doubtnut.com/l/_u1LO2xee20hg
https://dl.doubtnut.com/l/_0OTj7ac6aaS5
https://dl.doubtnut.com/l/_hAzdhWfhciop


4. Three vertices of triangle are complex number  and . Then prove

that the perpendicular form the point  to opposite side is given by the

equation  where z is complex number of any point on

the perpendicular.

View Text Solution

α, β γ

α

Re( ) = 0
z − α

β − γ

5. Prove that the complex numbers  and the origin form an

equilateral triangle only if .

View Text Solution

z1, z2

z2
1 + z2

2 − z1z2 = 0

6. The center of a regular polygon of n sides is located at the point z=0,

and one of its vertex  is known. If  be the vertex adjacent to , then 

 is equal to

View Text Solution

z1 z2 z1

z2

https://dl.doubtnut.com/l/_hAzdhWfhciop
https://dl.doubtnut.com/l/_jlutPDKzORnl
https://dl.doubtnut.com/l/_yiLl5qGa8GTZ


7. If one vertices of the triangle having maximum area that can be

inscribed in the circle  is 3-3i, then �nd the other verticles of

the traingle.

View Text Solution

|z − i| = 5

8. Consider the circle |z|=r in the Argand plane, which is in fact the incircle

of trinagle ABC. If contact points opposite to the vertices A,B,C are

 and , obtain the complex numbers associate with

the vertices A,B,C in terms of  and .

View Text Solution

A1(z1), B1(z2) C1(z3)

z1, z2 z3

9. P is a point on the argand diagram on the circle with OP as diameter

two points taken such that  If O is the origin and P,

Q, R are are represented by complex  respectively then show that

View Text Solution

∠POQ = ∠QOR = 0

z1, z2, z3

z2
2 cos 2θ = z1z3 cos2 θ

https://dl.doubtnut.com/l/_ryYdpqefe6QM
https://dl.doubtnut.com/l/_zGD1yBpFT8U9
https://dl.doubtnut.com/l/_JP3dQZyPXVA5


Exercise 3.11

View Text Solution

10. The center of the arc represented by 

View Text Solution

arg[ ] =
z − 3i

z − 2i + 4

π

4

1. If  is complex �fth root of unity and

 (where p,q,r,s are real),

then �nd the value of .

View Text Solution

α

(1 + α + α2 + α3)
2005

= p + qα + rα2 + sα3

p + q + r + s

2. Find the number of roots of the equation  satisfying 

.

View Text Solution

z15 = 1

|argz| < π/2

https://dl.doubtnut.com/l/_JP3dQZyPXVA5
https://dl.doubtnut.com/l/_c2nCG9gd2Lzj
https://dl.doubtnut.com/l/_qq0NkvFC9xuX
https://dl.doubtnut.com/l/_XHVPZOG5OgQg


3. If z is nonreal root of  then,�nd the value of + +

View Text Solution

[ − 1]
1
7 z86 z175 z289

4. Given  respectively, the �fth and the fourth non-real roots of

units, then �nd the value of

View Text Solution

α, β,

(1 + α)(1 + β)(1 + α2)(1 + β2)(1 + α4)(1 + β4)

5. If the six roots of  are written in the form , where a

and b are real, then the product ofthose roots for which  is

View Text Solution

x6 = − 64 a + ib

a < 0

6. If  are the roots of the equaiton , then

�nd the value of 

zr : r = 1, 2, 3, .... .50
50

∑
r= 0

zr = 0

50

∑
r= 1

1/(zr − 1)

https://dl.doubtnut.com/l/_bkKj6QpVBJ2D
https://dl.doubtnut.com/l/_0H3gF3KtynV6
https://dl.doubtnut.com/l/_JZhuAd7Z8CNA
https://dl.doubtnut.com/l/_sAUsj4PWREL3


Exercise (Single)

View Text Solution

1. If , then  equal to

A. 

B.  i

C. 

D. none of these

Answer: B

View Text Solution

a < 0, b > 0 √a√b

−√|a|b

√|a|b

√|a|b

2. Consider the equation  is a following

complex variable and  Which of the following statements ils

true? For real complex numbers  , both roots are purely imaginary. For

10z2 − 3iz − k = 0, wherez

i2 = − 1.

k

https://dl.doubtnut.com/l/_sAUsj4PWREL3
https://dl.doubtnut.com/l/_vCdrPATelZ5X
https://dl.doubtnut.com/l/_1Jb56L7j0Lq5


all complex numbers  , neither both roots is real. For all purely imaginary

numbers  , both roots are real and irrational. For real negative numbers

 , both roots are purely imaginary.

A. For real positive numbers k, both roots are purely imaginary

B. For all complex numbers k, neither root is real .

C. For real negative numbers k, both roots are real and irrational .

D. For real negative numbers k, both roots are purely imaginary.

Answer: D

View Text Solution

k

k

k

3. The number of solutions of the equation  where z is a a

complex number, is

A. 1

B. 2

C. 3

z2 + z = 0

https://dl.doubtnut.com/l/_1Jb56L7j0Lq5
https://dl.doubtnut.com/l/_BXeeoh9DnxRj


D. 4

Answer: D

View Text Solution

4. If center of a regular hexagon is at the origin and one of the vertices

on the Argand diagram is  , then its perimeter is  b.  c. 

d. 

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

1 + 2i 2√5 6√2 4√5

6√5

2√5

6√5

4√5

6√5

https://dl.doubtnut.com/l/_BXeeoh9DnxRj
https://dl.doubtnut.com/l/_cJVJY9SR66sY
https://dl.doubtnut.com/l/_1Vp3PgN2E5Z0


5. If  and  are complex numbers, then the system of equations 

 has

A. unique solution

B. no solution

C. in�nte number of solutions

D. none of theses

Answer: C

View Text Solution

x y

(1 + i)x + (1 − i)y = 1, 2ix + 2y = 1 + i

6. The point  are given on la complex

plane. The complex number lying on the bisector of the angel formed by

the vectors  is  

 none of these

A. 

z1 = 3 + √3iadnz2 = 2√3 + 6i

z1andz2 z = + i
(3 + 2√3)

2

√3 + 2
2

z = 5 + 5i

z = − 1 − i

z = + i

(3 + 2√3)

2

√3 + 2

2

https://dl.doubtnut.com/l/_1Vp3PgN2E5Z0
https://dl.doubtnut.com/l/_dLO7xTuQ22IH


B. 

C. 

D. none of these

Answer: B

View Text Solution

z = 5 + 5i

z = − 1 − i

7. The polynomial  is divisible by_______

where  is the cube root of units  b.  c.  d. 

 where  is one of the imaginary cube roots of unity.

A. 

B. 

C. 

D. 

Answer: D

x6 + 4x5 + 3x64 + 2x3 + x + 1

w x + ω x + ω2 (x + ω)(x + ω2)

(x − ω)(x − ω2) ω

x + ω

x + ω2

(x + ω)(x + ω2)

(x + ω)(x − ω2)

https://dl.doubtnut.com/l/_dLO7xTuQ22IH
https://dl.doubtnut.com/l/_lIPrHlpFCVM5


View Text Solution

8. Dividing  by , we obtain the remainder i and dividing it by 

, we get the remainder 1 + i, then remainder upon the division of

 by  is

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

f(z) z − i

z + i

f(z) z2 + 1

(z + 1) + i
1

2

(iz + 1) + i
1

2

(iz − 1) + i
1

2

(z + i) + 1
1

2

9. The complex number  and  are

conjugate to each other for

sin(x) + i cos(2x) cos(x) − i sin(2x)

https://dl.doubtnut.com/l/_lIPrHlpFCVM5
https://dl.doubtnut.com/l/_P9YmDatRVH9r
https://dl.doubtnut.com/l/_Sib2Z4ZanQ1p


A. 

B. 

C. 

D. no value of x

Answer: D

View Text Solution

x = nπ, n ∈ Z

x = 0

x = (n + 1/2)π, n ∈ Z

10. If the equation  where 

are real coe�cients di�erent from zero has a pure imaginary root then

the expression  has the value equal to

A. 0

B. 1

C. -2

D. 2

z4 + a1z
3 + a2z

2 + a3z + a4 = 0 a1, a2, a3, a4

+
a1

a1a2

a1a4

a2a3

https://dl.doubtnut.com/l/_Sib2Z4ZanQ1p
https://dl.doubtnut.com/l/_ngLH2iI4Lcp1


Answer: B

View Text Solution

11. If  and , then

the value of  is

A. 10

B. 12

C. 5

D. 8

Answer: C

View Text Solution

z1, z2 ∈ C, z2
1 ∈ R, z1(z2

1 − 3z2
2) = 2 z2(3z2

1 − z2
2) = 11

z2
1 + z2

2

12. If  then a2 + b2 = 1 =
1 + b + ia

1 + b − ia

https://dl.doubtnut.com/l/_ngLH2iI4Lcp1
https://dl.doubtnut.com/l/_FU1dOPfUueT6
https://dl.doubtnut.com/l/_Np9FrYL6RRPc


A. a + ib

B. a + ia

C. b+ ia

D. b + ib

Answer: C

View Text Solution

13. If  then 

  b.  c.  d. none of these

A. 

B. 

C. 

D. none of these

Answer: A

z(1 + a) = b + icanda2 + b2 + c2 = 1,

[(1 + iz) /(1 − iz) =
a + ib

1 + c

b − ic

1 + a

a + ic

1 + b

a + ib

1 + c

b − ic

1 + a

a + ic

1 + b

https://dl.doubtnut.com/l/_Np9FrYL6RRPc
https://dl.doubtnut.com/l/_T8wUlsD93HX0


View Text Solution

14. If a and b are complex and one of the roots of the equation

 is purely real whereas the other is purely imaginary,

then

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

x2 + ax + b = 0

a2 − (ā)2 = 4b

a2 − (ā)2 = 2b

b2 − (ā)2 = 2a

b2 − (b̄)
2

= 2a

15. If  ; then the locus of  is

A. ellispe

z = (λ + 3) + i√(5 − λ2) z

https://dl.doubtnut.com/l/_T8wUlsD93HX0
https://dl.doubtnut.com/l/_f67vKciduIkE
https://dl.doubtnut.com/l/_xfH9GH6BALhM


B. semicircle

C. parabola

D. none of these

Answer: B

View Text Solution

16. Let , where  is a real parameter.the locus of

the z in argand plane is

A. a hyperbola

B. an ellipse

C. a striaght line

D. none of these

Answer: A

View Text Solution

z = 1 − t + i√t2 + t + 2 t

https://dl.doubtnut.com/l/_xfH9GH6BALhM
https://dl.doubtnut.com/l/_rvzePogPce5g


17. If  and  are the complex roots of the equation ,

then  equal to

A. 1

B. 3

C. 5

D. 7

Answer: D

View Text Solution

z1 z2 (x − 3)3 + 1 = 0

z1 + z2

18. Which of the following is equal to 

A. 

B. 

C. 

3√−1?

√3 + √−1

2

−√3 + √−1

√−4
√3 − √−1

√−4

https://dl.doubtnut.com/l/_rvzePogPce5g
https://dl.doubtnut.com/l/_SRttFagsp3oC
https://dl.doubtnut.com/l/_DVrxjqh47hcC


D. 

Answer: B

View Text Solution

−√−1

19. If  then the value of 

 is

A. 27

B. 72

C. 45

D. 54

Answer: D

View Text Solution

x2 + x + 1 = 0

(x + )
2

+ (x2 + )
2

+ ... + (x27 + )
2

1

x

1

x2

1

x27

https://dl.doubtnut.com/l/_DVrxjqh47hcC
https://dl.doubtnut.com/l/_YGaniP5CRzJE


20. Sum of common roots of the equations  and 

 is

A. 

B. 1

C. 0

D. 1

Answer: A

View Text Solution

z3 + 2z2 + 2z + 1 = 0

z1985 + z100 + 1 = 0

−1

21. If  is divisible by , then the

value of  is

A. 5

B. 4

C. 

5x3 + Mx + N, M, N ∈ R x2 + x + 1

M + N

−4

https://dl.doubtnut.com/l/_u3Dh52ppSwOY
https://dl.doubtnut.com/l/_fehpo9jn9PEM


D. 

Answer: D

View Text Solution

−5

22. If  then the range of  is 

 b.  c.  d. none of these

A. 

B. 

C. 

D. none of these

Answer: A

View Text Solution

z = x + iyandx2 + y2 = 16, ||x| − |y ∣ ∣

[0, 4] [0, 2] [2, 4]

[0, 4]

[0, 2]

[2, 4]

https://dl.doubtnut.com/l/_fehpo9jn9PEM
https://dl.doubtnut.com/l/_OmxIzNTeqrKB


23. If z is a complex number satisfying the equaiton ,

then the value of  is

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

z6 − 6z3 + 25 = 0

|z|

51 / 3

251 / 3

1251 / 3

6251 / 3

24. If   b.  c.  d. 

A. 

B. 

C. 

8iz + 12z2 − 18z + 27i = 0, then |z| =
3

2
|z| =

2

3
|z| = 1

|z| =
3

4

|z| =
3

2

|z| =
3

4

|z| = 1

https://dl.doubtnut.com/l/_89PLb2YI6TLu
https://dl.doubtnut.com/l/_Sot3AWPxiLVl


D. 

Answer: A

View Text Solution

|z| =
3

4

25. Let  be complex numbers such that  and  If 

 has positive real part and  has negative imaginary part, then 

 may be zero (b) real and positive real and negative (d) purely

imaginary

A. purely imaginary

B. real and positive

C. real and negative

D. none of these

Answer: A

View Text Solution

z1andz2 z1 ≠ z2 |z1| = |z2|.

z1 z2

z1 + z2

z1 − z2

https://dl.doubtnut.com/l/_Sot3AWPxiLVl
https://dl.doubtnut.com/l/_GXVlDohiVAFV


26.  and , then  is equal to

A. 0

B. purely imaginary

C. purely real

D. none of these

Answer: A

View Text Solution

|z1| = |z2| arg( ) = π
z1

z2
z1 + z2

27. If for complex numbers  then

 is equal to

A. 

B. 

C. 

z1 and z2, arg(z1) − arg(z2) = 0

|z1 − z2|

|z1| + |z2|

|z1| − |z2|

||z1| − |z2 ∣ ∣

https://dl.doubtnut.com/l/_E6VQLnHKQoL6
https://dl.doubtnut.com/l/_PfieiTwqUaXT


D. 0

Answer: C

View Text Solution

28. If  and  , then

A. 

B. 

C. 

D. more than 8

Answer: B

View Text Solution

∣
∣
∣

∣
∣
∣

= 1
z1

z2
arg(z1z2) = 0

z1 = z2

|z2|2 = z1z2

z1z2 = 1

https://dl.doubtnut.com/l/_PfieiTwqUaXT
https://dl.doubtnut.com/l/_JdOpbEa6UoiX


29. Suppose  is a complex number and  such that 

 then the least value of  is  b.  c.  d. 

A. 3

B. 6

C. 9

D. 12

Answer: B

View Text Solution

A n ∈ N,

An = (A + 1)n = 1, n 3 6 9 12

30. Let  be complex numbers such that  and 

Then  equals

A. 4

B. 6

C. 8

z, w z̄ + i¯̄̄w = 0 argzw = π

argz

https://dl.doubtnut.com/l/_wWpYUBQgucwX
https://dl.doubtnut.com/l/_HAEZoqsbrdW8


D. more than 8

Answer: C

View Text Solution

31. Let  be complex numbers such that  and 

Then  equals

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

z, w z̄ + i¯̄̄w = 0 argzw = π

argz

π

4

π

2

3π

4

5π

4

https://dl.doubtnut.com/l/_HAEZoqsbrdW8
https://dl.doubtnut.com/l/_glOsDQHaLxgi


32. If  where a, , is purely imaginary ,

then the minimum value of  is

A. 74

B. 45

C. 58

D. 65

Answer: C

View Text Solution

z = (3 + 7i)(a + ib) b ∈ ∈ Z − {0}

|z|

33. If  then

the value of  is :

A. 

B. 

C. 

(cos θ + i sin θ)(cos 2θ + i sin 2θ).... . (cos nθ + i sinnθ) = 1

θ

4mπ

2mπ

n(n + 1)

4mπ

n(n + 1)

https://dl.doubtnut.com/l/_KbjVK89jE3Nd
https://dl.doubtnut.com/l/_DlsIlcsANy8S


D. 

Answer: C

View Text Solution

mπ

n(n + 1)

34. Given  then  equals  b.  c. 

 d. 

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

z = (1 + i√3)
100

, [RE(z) /IM(z)] 2100 250

1

√3
√3

2100

250

1

√3

√3

https://dl.doubtnut.com/l/_DlsIlcsANy8S
https://dl.doubtnut.com/l/_LHQAPkvyQBLL


35. The expression  is equal is

A. 1

B. 

C. i

D. 

Answer: B

View Text Solution

⎡
⎢⎢
⎣

⎤
⎥ ⎥
⎦

8

1 + sin( ) + i cos( )π

8
π

8

1 + sin( ) − i cos( )π

8
π

8

−1

− i

36. The number of complex numbers  satisfying 

 are a. one b. two c. four d.

none of these

A. one

B. two

z

|z − 3 − i| = |z − 9 − i|and|z − 3 + 3i| = 3

https://dl.doubtnut.com/l/_GD4VYJmgmy9f
https://dl.doubtnut.com/l/_44rdONczWdhO


C. four

D. none of these

Answer: A

View Text Solution

37.  be a variable point in the Argand plane such that 

 will be equal to a. -1 or 1 b. 1

but not equal to-1 c. -1 but not equal to 1 d. none of these

A. 

B. 1 but not equal to 

C.  but not equal to 1

D. none of these

Answer: A

View Text Solution

P (z)

|z| = m ∈ iμm{|z − 1, |z + 1|}, thenz + z

−1 or 1

−1

−1

https://dl.doubtnut.com/l/_44rdONczWdhO
https://dl.doubtnut.com/l/_5ejEFaMTSt0N


38. if  then  lies on

A. a circle

B. a parabola

C. an ellipse

D. none of these

Answer: D

View Text Solution

∣∣z
2 − 1∣∣ = |z|2 + 1 z

39. If , the number of values of z

satisfying   is

A. 0

B. 1

C. 2

z = x + iy(x, y ∈ R, x ≠ − )
1

2

|z|n = z2|z|n− 2 + z|z|n− 2 + 1. (n ∈ N, n > 1)

https://dl.doubtnut.com/l/_5ejEFaMTSt0N
https://dl.doubtnut.com/l/_hJlB3gw3dvU0
https://dl.doubtnut.com/l/_8N1ioqijvyb0


D. 3

Answer: B

View Text Solution

40. Number of solutions of the equation  where z is a

complex number is

A. 2

B. 3

C. 6

D. 5

Answer: D

View Text Solution

z3 + = 0
3(z̄)

2

|z|

https://dl.doubtnut.com/l/_8N1ioqijvyb0
https://dl.doubtnut.com/l/_4n7eTu4cIBj7


41. Number of ordered pairs(s) (a, b) of real numbers such that

 holds good is

A. 2008

B. 2009

C. 2010

D. 1

Answer: C

View Text Solution

(a + ib)2008 = a − ib

42. The equation  has a root , where a, b,z and 

 belong to the set of complex numbers. The number value of 

A. is 1/2

B. is 1

C. is 2

az3 + bz2 + b̄z + ā = 0 α

α |α|

https://dl.doubtnut.com/l/_sfsP4ErCsTxN
https://dl.doubtnut.com/l/_mNBIIftsx4BC


D. can't be determined

Answer: B

View Text Solution

43. If , , and , then  (A) 0 (B)  (C)

 (D) None of these

A. 0

B. 

C. k

D. none of these

Answer: A

View Text Solution

k > 0 |z| = w = k α =
z − ¯̄̄w

k2 + z¯̄̄w
Re(α)

k

2

k

k/2

https://dl.doubtnut.com/l/_mNBIIftsx4BC
https://dl.doubtnut.com/l/_2EgNnS2wxj4m


44.  are two distinct points in an Argand plane. If 

 then the point  is

a point on the line segment [-2, 2] of the real axis line segment [-2, 2] of

the imaginary axis unit circle  the line with 

A. line segment  of the real axis

B. line segment  of the imaginary axis

C. unit circle 

D. the line with arg 

Answer: A

View Text Solution

z1andz2

a|z1| = b|z2|(wherea, b ∈ R), (az1 /bz2) + (bz2 /az1)

|z| = 1 argz = tan− 1 2

[ − 2, 2]

[ − 2, 2]

|z| = 1

z = tan− 1 2

45. If z is a comple number such that , then which of

the following inequalities is ture ?

A. 

− < arg z ≤
π

2

π

2

|z − z̄| ≤ |z|(argz − argz̄)

https://dl.doubtnut.com/l/_PXjVkJzpSMCy
https://dl.doubtnut.com/l/_iQKxDYzS2OZT


B. 

C. 

D. None of these

Answer: A

View Text Solution

|z − z̄| ≥ |z|(argz − argz̄)

|z − z̄| < (argz − argz̄)

46. If , then the

value of  is

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

cosα + 2 cos β + 3 cos γ = sinα + 2 sinβ + 3 sinγy = 0

sin 3α + 8 sin 3β + 27 sin 3γ

sin(a + b + γ)

3 sin(α + β + γ)

18 sin(α + β + γ)

sin(α + β + γ)

https://dl.doubtnut.com/l/_iQKxDYzS2OZT
https://dl.doubtnut.com/l/_0jKXq9hpwa0b


47. If  be the roots of the equation  and if 

 then  is equal to (a)  (b)

 (c)  (d) 

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

α, β u2 − 2u + 2 = 0

cot θ = x + 1,
(x + α)n − (x + β)n

α − β
(

sinnθ

sinn θ
)

(
cos nθ

cosn θ
) ((sinnθ), cosn θ)) (

cos nθ

sin θnθ
)

sinnnθ

sinn θ

cos nθ

cosn θ

sinnθ

cosn θ

cos nθ

sinn θ

48. If  is equal to

A. 1

B. 

z = (i)
( i ) i

wherei = √−1, then|z|

e−π / 2

https://dl.doubtnut.com/l/_0jKXq9hpwa0b
https://dl.doubtnut.com/l/_nkIWM2Y3VhWC
https://dl.doubtnut.com/l/_izvDTGNtyDmi


C. 

D. none of these

Answer: A

View Text Solution

e−π

49. lf , then 

A. 

B. 

C. 1

D. 2

Answer: D

View Text Solution

z = i log(2 − √−3) cos z =

−1

−1/2

https://dl.doubtnut.com/l/_izvDTGNtyDmi
https://dl.doubtnut.com/l/_rbuC0YJ1NwFu


50. If  then the point representing the complex number 

will lie on a. a circle b. a parabola c. a straight line d. a hyperbola

A. a circle

B. a straight line

C. a parabola

D. a hyperbola

Answer: A

View Text Solution

|z| = 1, −1 + 3z

51. The locus of point  satisfying  is a nonzero real

number, is a. a straight line b. a circle c. an ellipse d. a hyperbola

A. a stringht line

B. a circle

C. an ellispe

z Re( ) = k, wherek
1

z

https://dl.doubtnut.com/l/_EpKdPjhnFShA
https://dl.doubtnut.com/l/_t7UBhwlYGA7F


D. a hyperbola

Answer: B

View Text Solution

52. If  is complex number, then the locus of  satisfying the condition 

 is perpendicular bisector of line segment joining 1/2

and 1 circle parabola none of the above curves

A. perpeciular bisector of line segment joining 1/2 and 1

B. circle

C. parabola

D. none of the above curves

Answer: B

View Text Solution

z z

|2z − 1| = |z − 1|

https://dl.doubtnut.com/l/_t7UBhwlYGA7F
https://dl.doubtnut.com/l/_xzAjjXsYlfo9
https://dl.doubtnut.com/l/_ZgoEv41GzEvi


53. The greatest positive argument of complex number satisfying

 is  b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

|z − 4| = Re(z)
π

3

2π

3

π

2

π

4

π

3

2π

3

π

2

π

4

54. If  are two complex numbers such that 

 Locus of  is

(where a, b are complex numbers) a. line segment b. straight line c. circle

d. none of these

A. line segment

B. straight line

tandc

|t| ≠ |c|, |t| = 1andz = (at + b) /(t − c), z = x + iy. z

https://dl.doubtnut.com/l/_ZgoEv41GzEvi
https://dl.doubtnut.com/l/_do9TktqFN03G


C. circle

D. none of these

Answer: C

View Text Solution

55. If  then the locus  is a. a circle b. a straight line

c. a pair of straight line d. none of these

A. a circle

B. a straight line

C. a pair of straing line

D. none of these

Answer: C

View Text Solution

z2 + z|z| + ∣∣z
2∣∣ = 0, z

https://dl.doubtnut.com/l/_do9TktqFN03G
https://dl.doubtnut.com/l/_DcYdSud9stZa
https://dl.doubtnut.com/l/_QSHgJWp0l3g5


56. Let  are concentric circles of radius  respectively

having centre at  on the argand plane. If the complex number 

satis�es the inequality  then

A. z lies outside  but inside 

B. z line inside of both  and 

C. z line outside both  and 

D. none of these

Answer: A

View Text Solution

C1 and C2 1 and
8

3

(3, 0) z

log ( ) > 1,1
3

|z − 3|2 + 2

11|z − 3| − 2

C1 C2

C1 C2

C1 C2

57. If  , where  ,then locus of z,

is

A. a pair of straing lines

B. circle

|z − 2 − i| = |z|sin( − argz)∣
∣

π

4
i = √−1

https://dl.doubtnut.com/l/_QSHgJWp0l3g5
https://dl.doubtnut.com/l/_HRTFM3tuKdEt


C. parabola

D. ellispe

Answer: C

View Text Solution

58. If   ,

then complete set of values of  is  b.  c. 

 d. 

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

|z − 1| ≤ 2and∣∣ωz − 1 − ω2∣∣ = a (whereωisacube o√funity)

a 0 ≤ a ≤ 2 ≤ a ≤
1

2

√3

2

− ≤ a ≤ +
√3

2

1

2

1

2

√3

2
0 ≤ a ≤ 4

0 ≤ a ≤ 2

≤ a ≤
1

2

√3

2

− ≤ a ≤ +
√3

2

1

2

1

2

√3

2

0 ≤ a ≤ 4

https://dl.doubtnut.com/l/_HRTFM3tuKdEt
https://dl.doubtnut.com/l/_2RSxeMUBwudm


59. If  , then the maximum value of  is  b.  c. 

 d. none of these

A. 1

B. 

C. 

D. none of these

Answer: B

View Text Solution

∣∣z
2 − 3∣∣ = 3|z| |z| 1

3 + √21

2
√21 − 3

2

3 + √21

2

√21 − 3

2

60. If  are complex numbers such that

`|z_1- (alpha)|< alpha,|z_2-beta||z| >2|z|`

A. 

B. 

|2z − 1| = |z − 2|andz1, z2, z3

d.

< |z|

< 2|z|

https://dl.doubtnut.com/l/_2RSxeMUBwudm
https://dl.doubtnut.com/l/_hv8c29pBCBdU
https://dl.doubtnut.com/l/_0CSwO2Zf6FTn


C. 

D. 

Answer: B

View Text Solution

> |z|

> 2|z|

61. If  is a root of the equation 

 b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

z1

a0z
n + a1z

n− 1 + + an− 1z + an = 3, where|ai| < 2f or i = 0, 1, , n, then

|z| =
3

2
|z| <

1

4
|z| >

1

4
|z| <

1

3

|z1| >
1

2

|z1| <
1

2

|z1| >
1

4

|z| <
1

2

https://dl.doubtnut.com/l/_0CSwO2Zf6FTn
https://dl.doubtnut.com/l/_SQ6qzIzEOHKh


62. If `|z|<

A. less than 1

B. 

C. 

D. none of these

Answer: A

View Text Solution

√2 + 1

√2 − 1

63. Let , for all . Then  is less than

A. n

B. 2n

C. n(n+1)

D. 

|Zr − r| ≤ r r = 1, 2, 3…. , n
∣
∣ ∣
∣

n

∑
r= 1

zr
∣
∣ ∣
∣

n(n + 1)

2

https://dl.doubtnut.com/l/_SQ6qzIzEOHKh
https://dl.doubtnut.com/l/_TWlVQTL9RiVx
https://dl.doubtnut.com/l/_QvNMPrbpn8Nr


Answer: C

View Text Solution

64. All the roots of the equation  lie

A. inside 

B. one 

C. outside 

D. cannot say

Answer: B

View Text Solution

1lz10 + 10iz9 + 10iz − 11 = 0

|z| = 1

|z| = 1

|z| = 1

65. Let  . If the origin and the non-real roots of 

form the three vertices of an equilateral triangle in the Argand lane, then

 is

λ ∈ R 2z2 + 2z + λ = 0

λ

https://dl.doubtnut.com/l/_QvNMPrbpn8Nr
https://dl.doubtnut.com/l/_uWI0w80mfOUW
https://dl.doubtnut.com/l/_zJNGshWdpmuW


A. 1

B. 

C. 2

D. -1

Answer: B

View Text Solution

2

3

66. The roots of the equation  which

represent the vertices of an equilateral triangle. Then  b.  c.

 d. 

A. 

B. 

C. 

D. 

t3 + 3at2 + 3bt + c = 0arez1, z2, z3

a2 = 3b b2 = a

a2 = b b2 = 3a

a2 = 3b

b2 = a

a2 = a

b2 = 3a

https://dl.doubtnut.com/l/_zJNGshWdpmuW
https://dl.doubtnut.com/l/_vqEpUlUhtBFN


Answer: C

View Text Solution

67. The roots of the cubic equation  represents the

vertices of an equilateral triangle of sides of length

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

(z + ab)3 = a3, a ≠ 0

|ab|
1

√3

√3|a|

√3|b|

|a|

68. If  then the area of the

triangle whose vertices are  is

|z1| = |z2| = |z3| = 1 and z1 + z2 + z3 = 0

z1, z2, z3

https://dl.doubtnut.com/l/_vqEpUlUhtBFN
https://dl.doubtnut.com/l/_GMWZLQFMRbo2
https://dl.doubtnut.com/l/_hukjGulDbsWO


A. 

B. 

C. 1

D. 2

Answer: A

View Text Solution

3√3/4

√3/4

69. Let z and  be two complex numbers such that  and 

 is equal to

A. 

B. 

C. 

D. 

Answer: C

ω |z| ≤ 1, |ω| ≤ 1

|z + iω| = |z1 − z2|

2

3

√5

3

3

2

2√5

3

https://dl.doubtnut.com/l/_hukjGulDbsWO
https://dl.doubtnut.com/l/_UNryrDLzBk1n


View Text Solution

70. Let  are distinct complex numbers satisfying  and 

, then  is equal to

A. 1 or i

B. 

C. 1 or i

D. 

Answer: D

View Text Solution

z1, z2, z3, z4 |z| = 1

4z3 = 3(z1 + z2) |z1 − z2|

i or − i

i or − 1

71.  are distinct complex numbers representing the vertices

of a quadrilateral  taken in order. If 

 , the

quadrilateral is

z1, z2, z3, z4

ABCD

z1 − z4 = z2 − z3 and arg[(z4 − z1) /(z2 − z1)] = π/2

https://dl.doubtnut.com/l/_UNryrDLzBk1n
https://dl.doubtnut.com/l/_hJe9EBmGcupP
https://dl.doubtnut.com/l/_tfJwf7xG15MG


A. rectangle

B. rhombus

C. square

D. trapezium

Answer: A

View Text Solution

72. If , then possible argument of z is

A. 0

B. 

C. 

D. none of these

Answer: C

View Text Solution

k + ∣∣k + z2∣∣ = |z|2(k ∈ R− )

π

π/2

https://dl.doubtnut.com/l/_tfJwf7xG15MG
https://dl.doubtnut.com/l/_ZYEqIqax5gtZ


73. If  are the vertices of an equilational triangle ABC such that 

 then  equals to

A. 

B. 

C. 3

D. 

Answer: C

View Text Solution

z1, z2, z3

|z1 − i| = |z2 − i| = |z3 − i|, |z1 + z2 + z3|

3√3

√3

1

3√3

74. If z is a complex number having least absolute value and

 then 

A. 

B. 

|z − 2 + 2i| = ∣ , z =

(2 − 1/√2)(1 − i)

(2 − 1/√2)(1 + i)

https://dl.doubtnut.com/l/_ZYEqIqax5gtZ
https://dl.doubtnut.com/l/_seiB3CT80Z5n
https://dl.doubtnut.com/l/_CKPGmBuP1Ku1


C. 

D. 

Answer: A

View Text Solution

(2 + 1/√2(1 − i)

(2 + 1/√2)(1 + i)

75. If  is a complex number lying in the fourth quadrant of Argand plane

and  for all real value of  then

range of  is  b.  c.  d. none of these

A. 

B. 

C. 

D. None of these

Answer: C

View Text Solution

z

|[kz/(k + 1)] + 2i| > √2 k(k ≠ − 1),

a r g(z) ( , 0)
π

8
( , 0)
π

6
( , 0)
π

4

( − , 0)
π

8

( − , 0)
π

6

( − , 0)
π

4

https://dl.doubtnut.com/l/_CKPGmBuP1Ku1
https://dl.doubtnut.com/l/_Ps6pdN2COgAd


76. If  then the area of 

 if a�xes of 

respectively, is  b.  c.  d. 

A. 

B. 0

C. 

D. 

Answer: D

View Text Solution

|z2 + iz1| = |z1| + |z2|and|z1| = 3and|z2| = 4,

ABC, A, B, andCarez1, z2, and[(z2 − iz1) /(1 − i)]

5

2
0

25

2

25

4

5

2

25

2

25

4

77. If  complex number  satis�es  then the

least principal argument of  is : (a)  (b)  (c)  (d) 

A. 

a z |2z + 10 + 10i| ≤ 5√3 − 5,

z −
5π

6

11π

12
−

3π

4
−

2π

3

−
5π

6

https://dl.doubtnut.com/l/_Ps6pdN2COgAd
https://dl.doubtnut.com/l/_jnM9QagvGspy
https://dl.doubtnut.com/l/_XwesSUUyXhQT


B. 

C. 

D. 

Answer: A

View Text Solution

−
11π

12

−
3π

4

−
2π

3

78. If 'z, lies on the circle , then the value of 

is the equal to

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

|z − 2i| = 2√2 arg( )
z − 2

z + 2

π

3

π

4

π

6

π

2

https://dl.doubtnut.com/l/_XwesSUUyXhQT
https://dl.doubtnut.com/l/_o3PVafhTwuaO


79. , lie on a circle with centre at origin. The point of

intersection of the tangents at  is given by

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

z1 and z2

z1 and z2

(z̄1 + z̄2)
1

2

2z1z2

z1 + z2

80. If arg , then  equals to

A. 

B. 

⎛

⎝

⎞

⎠
= and

∣
∣
∣

− z1
∣
∣
∣

= 3
z1 − z

|z |

z

|z |

π

2
z

|z|
|z1|

√26

√10

https://dl.doubtnut.com/l/_o3PVafhTwuaO
https://dl.doubtnut.com/l/_CEcDul9XIHDP
https://dl.doubtnut.com/l/_bdBDC5ia0Pfb


C. 

D. 

Answer: B

View Text Solution

√3

2√2

81. The maximum area of the triangle formed by the complex coordinates

 which satisfy the relations  and

,where  is

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

z, z1, z2 |z − z1| = |z − z2|

∣∣
∣
z −

∣∣
∣

≤ r
z1 + z2

2
r > |z1 − z2|

|z1 − z2|21

2

|z1 − z2|r
1

2

|z1 − z2|2
r21

2

|z1 − z2|21

2

https://dl.doubtnut.com/l/_bdBDC5ia0Pfb
https://dl.doubtnut.com/l/_Etd3cA0RFGlU


82. Consider the region S of complex numbers a such that

, where  . Then area of S in the Argand plane is

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

∣∣z
2 − az + 1∣∣ = 1 |z| = 1

π + 8

π + 4

2π + 4

π + 6

83. The complex number associated with the vertices  of 

are , respectively [ where  are the com plex cube roots of

unity and ], then the complex number of the point where

angle bisector of A meets cumcircle of the triangle, is

A. 

A, B, C ΔABC

eiθ, ω, ¯̄ω ω, ¯̄ω

cos θ > Re(ω)

eiθ

https://dl.doubtnut.com/l/_Etd3cA0RFGlU
https://dl.doubtnut.com/l/_nzQyWsQyQHTt
https://dl.doubtnut.com/l/_0sgvH8ORrDuX


B. 

C. 

D. 

Answer: D

View Text Solution

e− iθ

ω, ¯̄ω

ω + ¯̄ω

84. If  are distinct prime numbers, then the number of distinct

imaginary numbers which are pth as well as qth roots of unity are.

 b.  c.  d. 

A. min(p,q)

B. max(p,q)

C. 1

D. zero

Answer: D

pandq

min (p, q) min (p, q) 1 zero

https://dl.doubtnut.com/l/_0sgvH8ORrDuX
https://dl.doubtnut.com/l/_LbbaJNaZyzbq


Watch Video Solution

85. Given  is a complex number with modulus 1. Then the equation 

 has (a) all roots real and distinct (b)two real and two

imaginary (c) three roots two imaginary (d)one root real and three

imaginary

A. all roots real and distinct

B. two real and tw imaginary

C. three roots real and one imaginary

D. one root real and three imaginary

Answer: A

Watch Video Solution

z

[ ]
4

= z
1 + ia

1 − ia

86. The value of  satisfying the equation z log z + log z2 +
.

+ log zn = 0is

https://dl.doubtnut.com/l/_LbbaJNaZyzbq
https://dl.doubtnut.com/l/_WxoqXuSt5bKQ
https://dl.doubtnut.com/l/_kxPMqWoHKsw2


A. 

B. 

C. 

D. 0

Answer: A

View Text Solution

cos. + i sin. , m = 0, 1, 2, ...
4mπ

n(n + 1)

4mπ

n(n + 1)

cos. − i sin. , m = 0, 1, 2, ...
4mπ

n(n + 1)

4mπ

n(n + 1)

sin. + i cos. , m = 0, 1, 2, ...
4mπ

n

4mπ

n

87. If  , then the sum of real part of roots of  is

equal to  b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: D

n ∈ N > 1 zn = (z + 1)n

n

2

(n − 1)

2
n

2

(1 − n)

2

n

2

(n − 1)

2

−
n

2

(1 − n)

2

https://dl.doubtnut.com/l/_kxPMqWoHKsw2
https://dl.doubtnut.com/l/_29iQa8P5fPti


View Text Solution

88. Which of the following represents a points in an Argand pane,

equidistant from the roots of the equation   b. 

 c.  d. 

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

(z + 1)4 = 16z4 ? (0, 0)

( − , 0)
1

3
( , 0)

1

3
(0, )

2

√5

(0, 0)

( − , 0)
1

3

( , 0)
1

3

(0, )
2

√5

89. Let a be a complex number such that  and  be

vertices of a polygon such that .  

|a| < 1 z1, z2…. .

zk = 1 + a + a2 + a3 + ak− 1

https://dl.doubtnut.com/l/_29iQa8P5fPti
https://dl.doubtnut.com/l/_2IUVmXxZmHLR
https://dl.doubtnut.com/l/_uEawK8l9CehV


Exercise (Multiple)

Then, the vertices of the polygon lie within a circle.

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

∣
∣
∣
z −

∣
∣
∣

=
1

1 − a

1

|a − 1|

∣
∣
∣
z +

∣
∣
∣

=
1

a + 1

1

|a + 1|

∣
∣
∣
z −

∣
∣
∣

= |a − 1|
1

1 − a

∣
∣
∣
z +

∣
∣
∣

= |a − 1|
1

1 − a

1. If  is a non-real complex cube root of unity, are two

vertices of an equilateral triangle in the Argand plane, then the third

vertex may be represented by  b.  c.  d. 

A. 

B. 

z = ω, ω2whereω

z = 1 z = 0 z = − 2 z = − 1

z = 1

z = 0

https://dl.doubtnut.com/l/_uEawK8l9CehV
https://dl.doubtnut.com/l/_sY8v9jKNmhdY


C. 

D. 

Answer: A::C

View Text Solution

z = − 2

z = − 1

2. If   b.  c. 

 d. none of these

A. 

B. 

C. 

D. none of these

Answer: B::C

View Text Solution

amp(z1z2) = 0and|z1| = |z2| = 1, then z1 + z2 = 0 z1z2 = 1

z1 = z2

z1 + z2 = 0

z1z2 = 1

z1 = z̄2

https://dl.doubtnut.com/l/_sY8v9jKNmhdY
https://dl.doubtnut.com/l/_uqPBUwp2jNJe
https://dl.doubtnut.com/l/_guOMmmVI7lm1


3. If  , then principal value of  can be  b. 

 c.  d. 

A. 

B. 

C. 

D. 

Answer: A::B::C::D

View Text Solution

√5 − 12i + √5 − 12i = z argz
π

4
π

4

3π

4
−

3π

4

−
π

4

π

4

3π

4

−
3π

4

4. Values  is/are  b.  c.  d. 

A. 

B. 

C. 

(s)( − i)1 / 3 √3 − i

2

√3 + i

2

−√3 − i

2
−√3 + i

2

s
√3 − i

2

√3 + i

2

−√3 − i

2

https://dl.doubtnut.com/l/_guOMmmVI7lm1
https://dl.doubtnut.com/l/_2OFdYZINjVWw


D. 

Answer: A::C

View Text Solution

−√3 + i

2

5. If  is a cube root of unity then:  are in 

 (b)  are in   

A.  are in A.P

B. a,c,b are in H.P

C. 

D. 

Answer: A::C::D

View Text Solution

a3 + b3 + 6abc = 8c3&ω a, b, c

A
.
P . a, b, c, H

.
P . a + bω − 2cω2 = 0 a + bω2 − 2cω = 0

a, c, b

a + bω − 2cω2 = 0

a + bω2 − 2cω = 0

https://dl.doubtnut.com/l/_2OFdYZINjVWw
https://dl.doubtnut.com/l/_tibaqAnAKUzk


6. If  are two non-zero complex numbers such that 

, then  is equal to

A. 

B. 

C. 

D. 

Answer: C::D

Watch Video Solution

z1  and z2

|z1 + z2| = |z1| + |z2| arg( )
z1

z2

1 + ω

1 + ω2

ω

ω2

7. If , and , where 

 and  is the complex cube root of unity , then .

A. If p,q,r lie on the circle |z|=2, the trinagle formed by these point is

equilateral.

B. 

p = a + bω + cω2, q = b + cω + aω2 r = c + aω + bω2

a, b, c ≠ 0 ω

p2 + q2 + r2 = a2 + b2 + c2

https://dl.doubtnut.com/l/_fufkL1vvXaaI
https://dl.doubtnut.com/l/_KASXw1QziY6L


C. 

D. none of these

Answer: A::C

View Text Solution

p2 + q2 + r2 = 2(pq + qr + rp)

8. Let P(x) and Q(x) be two polynomials.Suppose that

 is divisible by  then

A. P(x) is divisible by (x-1),but Q(x) is not divisible by x -1

B. Q(x) is divisible by (x-1), but P(x) is not divisible by x-1

C. Both P(x) and Q(x) are divisible by x-1

D. f(x) is divisible by x-1

Answer: C::D

View Text Solution

f(x) = P(x3) + xQ(x3) x2 + x + 1,

https://dl.doubtnut.com/l/_KASXw1QziY6L
https://dl.doubtnut.com/l/_OPpCduE9eMbW
https://dl.doubtnut.com/l/_jImakrVTcjPx


9. If  is a complex constant such that  has a ral root,

then    the absolute value of the real

root is 1

A. 

B. 

C. 

D. the absolute value of the real root is 1

Answer: A::C::D

View Text Solution

α az2 + z + α = 0

α + α = 1 α + α = 0 α + α = − 1

alph + ¯̄̄α = 1

α + ¯̄̄α = 0

α + ¯̄̄α = − 1

10. If  has on ereal roots, then the value

of  lies in the interval   b.  c.  d. 

A. 

B. 

z3 + 3 + 2i(z + ( − 1 + ia) = 0

a (a ∈ R) ( − 2, 1) ( − 1, 0) (0, 1) ( − 2, 3)

(2, − 1)

( − 1, 0)

https://dl.doubtnut.com/l/_jImakrVTcjPx
https://dl.doubtnut.com/l/_Raalh6INmow3


C. 

D. 

Answer: A::B::D

View Text Solution

(0, 1)

( − 2, 3)

11. Given that the complex numbers which satisfy the equation

 form a rectangle in the Argand plane with the length

of its diagonal having an integral number of units, then area of rectangle

is 48 sq. units if  are vertices of rectangle, then 

 rectangle is symmetrical about the real axis

A. area of rectangle is 48 sq units.

B. if  are vertices of rectangle, then 

C. rectangle is symmetrical about the real axis .

∣∣zz
3∣∣ + ∣∣zz

3∣∣ = 350

z1, z2, z3, z4

z1 + z2 + z3 + z4 = 0

arg(z1 − z3) = or
π

4

3π

4

z1, z2, z3, z4

z1 + z2 + z3 + z4 = 0

https://dl.doubtnut.com/l/_Raalh6INmow3
https://dl.doubtnut.com/l/_FbyjdFQXnTO8


D. None of these

Answer: A::B::C

View Text Solution

12. If the points  are the vertices of an

equilateral triangle  then sum of possible  is 1/2 sum of possible 

is 1 product of possible  is 1/4 product of possible  is

A. sum of possible z is 

B. sum of possible z is

C. product of possible z is 

D. product of possibble z is .

Answer: A::C

View Text Solution

A(z), B( − z), andC(1 − z)

ABC, z z

z z

1/2

1/4

1/2

https://dl.doubtnut.com/l/_FbyjdFQXnTO8
https://dl.doubtnut.com/l/_N8L7cwA8hphN
https://dl.doubtnut.com/l/_C5XEhZ3Ky3wj


13. If , then  equals to

A. 2

B. 

C. 

D. 4

Answer: A::D

View Text Solution

|z − 3| = min{|z − 1|, |z − 5|} Re(z)

5

2

7
2

14. If  are tow complex numberes  satisfying 

, then

A.  is purely imaginary

B.  is purely real

C. 

D. 

z1, z2 (z1 ≠ z2)

∣∣z2
1 − z2

2
∣∣ = ∣∣z̄2

1 + z̄2
2 − 2z̄1z̄2∣∣

z1

z2

z1

z2

|argz1 − argz2| = π

|argz1 − argz2| =
π

2

https://dl.doubtnut.com/l/_C5XEhZ3Ky3wj
https://dl.doubtnut.com/l/_nQTjd2nVrrEU


Answer: A::D

View Text Solution

15. If  are complex numbers such that 

 , then the pair ofcomplex nunmbers

 satis�es

A. 

B. 

C. 

D. 

Answer: A::B::C

View Text Solution

z1 = a + ib and z2 = c + id

|z1| = |z2| = 1 and Re(z1z̄2) = 0

ω = a + ic and ω2 = b + id

|ω1| = 1

|ω2| = 1

Re(ω1¯̄ω2) = 0

Im(ω1¯̄ω2) = 0

https://dl.doubtnut.com/l/_nQTjd2nVrrEU
https://dl.doubtnut.com/l/_yn5qjVWUyLPN


16. Let  be complex numbers such that  and  If 

 has positive real part and  has negative imaginary part, then 

 may be zero (b) real and positive real and negative (d) purely

imaginary

A. zero

B. real and positive

C. real and negative

D. purely imaginary

Answer: A::D

View Text Solution

z1andz2 z1 ≠ z2 |z1| = |z2|.

z1 z2

z1 + z2

z1 − z2

17. If  then arg 

 (not neccessarily principal)

A. 

|z1| = √2, |z2| = √3 and |z1 + z2| = √(5 − 2√3)

( )
z1

z2

3π

4

https://dl.doubtnut.com/l/_lgYvSKtwMu75
https://dl.doubtnut.com/l/_mknOOsrNOdOp


B. 

C. 

D. 

Answer: A::C

View Text Solution

2π

3

5π

4

5

2

18. Let four points  be in complex plane such that  

 and . If , then  can be

A. 2

B. 

C. 

D. 

Answer: B::C

View Text Solution

z1, z2, z3, z4 |z2| = 1,

|z1| ≤ 1 |z3| ≤ 1 z3 =
z2(z1 − z4)

z̄1z4 − 1
|z4|

2

5

1

3

5

2

https://dl.doubtnut.com/l/_mknOOsrNOdOp
https://dl.doubtnut.com/l/_DwaEMW6bPz6X


19. A rectangle of maximum area is inscribed in the circle

 If one vertex of the rectangle is  then another

adjacent vertex of this rectangle can be  b.  c.  d. 

A. 

B. 

C. 

D. 

Answer: B::C

View Text Solution

|z − 3 − 4i| = 1. 4 + 4i,

2 + 4i 3 + 5i 3 + 3i

3 − 3i

2 + 4i

3 + 5i

3 + 3i

3 − 3i

20. If   b. 

 c.  d. 

|z1| = 15adn|z2 − 3 − 4i| = 5, then (|z1 − z2|)m∈ = 5

(|z1 − z2|)m∈ = 10 (|z1 − z2|)max = 20 (|z1 − z2|)max = 25

https://dl.doubtnut.com/l/_DwaEMW6bPz6X
https://dl.doubtnut.com/l/_Hr8thUvVEkTD
https://dl.doubtnut.com/l/_trKviCqVpkFQ


A. 

B. 

C. 

D. 

Answer: A::D

View Text Solution

|z1 − z2|min = 5

|z1 − z2|min = 10

|z1 − z2|min = 20

|z1 − z2|min = 25

21.  are four complex numbers

representing the vertices of a rhombus taken in order on the comple

plane, then which one of the following is/are correct?

A.  is purely real

B. 

C.  is pureluy imaginary

D. is not necessary that 

P (z1), Q(z2), R(z3) and S(z4)

z1 − z4

z2 − z3

amp = amp
z1 − z4

z2 − z4

z2 − z4

z3 − z4

z1 − z3

z2 − z4

|z1 − z3| ≠ |z2 − z4|

https://dl.doubtnut.com/l/_trKviCqVpkFQ
https://dl.doubtnut.com/l/_kwA5sV6aFwfL


Answer: A::B::C::D

View Text Solution

22. If , then

A. 

B. 

C. 

D. 

Answer: A::D

View Text Solution

arg(z + a) = π/6 and arg(z − a) = 2π/3(a ∈ R+ )

|z| = a

|z| = 2a

arg(z) =
π

2

arg(z) =
π

3

23. If a complex number z satis�es  and , then (

is complex imaginary number)

|z| = 1 arg(z − 1) =
2π

3
ω

https://dl.doubtnut.com/l/_kwA5sV6aFwfL
https://dl.doubtnut.com/l/_JFIred6gG6VK
https://dl.doubtnut.com/l/_zG4Y1pGAKm0Y


A.  is purely imaginary number

B. 

C. 

D.  then,

Answer: A::B::D

View Text Solution

z2 + z

z = − ω2

z = − ω

|z − 1| = 1

24. If , then

A.  can be equal to 

B.  is purely imaaginary number

C.  is purely real number

D. if  where  and  is acute, then 

Answer: A::B::D

View Text Solution

|z − 1| = 1

arg((z − 1 − i) /z) −π/4

(z − 2) /z

(z − 2) /z

arg(z) = θ, z ≠ 0 θ 1 − 2/z = i tan θ

https://dl.doubtnut.com/l/_zG4Y1pGAKm0Y
https://dl.doubtnut.com/l/_KyQ9AMhwBDUU


25. If  and , then

A. maximum 

B. minimum 

C. minimum

D. maximum 

Answer: A::B::D

View Text Solution

z1 = 5 + 12i |z2| = 4

(|z1 + iz2|) = 17

(|z1 + (1 + i)z2|) = 13 − 4√2

∣
∣
∣
∣

∣
∣ 
∣
∣

=
z1

z2 + 4
z2

13

4

∣
∣
∣
∣

∣
∣ 
∣
∣

=
z1

z2 + 4
z2

13

3

26. Let  be the three nonzero comple numbers such that

. Let  Then

A. 

B. ortho centre of triangle formed by  is 

z1, z2, z3

z2 ≠ 1, a = |z1|, b = |z2| and c = |z3|

∣
∣ 
∣
∣

a b c

b c a

c a b

∣
∣ 
∣
∣

= 0

arg( ) = arg( )
z3

z2

z3 − z1

z2 − z1

z1, z2, z3 z1 + z2 + z3

https://dl.doubtnut.com/l/_KyQ9AMhwBDUU
https://dl.doubtnut.com/l/_lzfhwgLpjmW5
https://dl.doubtnut.com/l/_NL6Kq6UegnjJ


C. if trinagle formed by  is  is 

D. if triangle formed by  is equlateral, then 

Answer: A::B::D

View Text Solution

z1, z2, z3 z1 + z2 + z3 |z1|23√3

2

z1, z2, z3 z1 + z2 + z3 = 0

27.  are the roots of the equaiton  where 

 and a,b are nonzero complex numbers, then

A. 

B. 

C. 

D. 

Answer: B::C

View Text Solution

z1 and z2 z2 − az + b = 0

|z1| = |z2| = 1

|a| ≤ 1

|a| ≤ 2

2arg(a) = arg(b)

agra = 2arg(b)

https://dl.doubtnut.com/l/_NL6Kq6UegnjJ
https://dl.doubtnut.com/l/_huSJc5fnvZFK
https://dl.doubtnut.com/l/_OZMJouvi06gA


28. If , where  and  are �xed complex

numbers and z is a variable complex complex number, then z lies on a

A. circle with  as its interior point

B. circle with  as its interior point

C. circle with  as its exterior point

D. circle with  as its exterior point

Answer: B::C

View Text Solution

|(z − z1) /(z − z2)| = 3 z1 z2

z1

z2

z1

z2

29. If  , then he equation  represents

a circle, then  can be  b.  c.  d. `3

A. 

B. 1

C. 2

z = x + iy |(2z − i) /(z + 1)| = m

m 1/2 1 2

1/2

https://dl.doubtnut.com/l/_OZMJouvi06gA
https://dl.doubtnut.com/l/_bhrE5uoF0KJN


D. 3

Answer: A::B::C

View Text Solution

30. System of equaitons  and  where 

 has

A. one solution if 

B. one solution if 

C. two solutions if 

D. at leat one solution

Answer: A::C::D

View Text Solution

|z + 3| − |z − 3| = 6 |z − 4| = r

r ∈ R+

r > 1

r > 1

r = 1

https://dl.doubtnut.com/l/_bhrE5uoF0KJN
https://dl.doubtnut.com/l/_EeK5lmjMHsNP


31. Let the equaiton of a ray be . If the is strik

the y-axis, then the equation of relfected ray (including or excluding the

point of incidence) is .

A. 

B. 

C. 

D. 

Answer: A::B

View Text Solution

|z − 2| − |z − 1 − i| = √2

arg(z − 2i) =
π

4

|z − 2i| − |z − 1 − i| = √2

arg(z − 2i) =
3π

4

|z − 1i| − |z − 1 − 3i| = 2√2

32. Given that the two curves  intersect

in two distinct points, then  b. `0

A.  where [.] represents greatest integer

B. 

arg(z) = and∣∣z − 2√3i∣∣ = r
π

6

[r] ≠ 2

[r] ≠ 2

0 < r < 3

https://dl.doubtnut.com/l/_1Z6A6VlrRCnW
https://dl.doubtnut.com/l/_pB39C5pXG55h


C. 

D. 

Answer: A::D

View Text Solution

r = 6

3 < r < 2√3

33. On the Argand plane ,let  and .

Then

A.  moves on circle with centre at  and radius 3

B.  and  describle the same locus

C.  and  move on di�erenet circles

D.  moves on a circle concetric with 

Answer: A::B::D

View Text Solution

z1 = − 2 + 3z, z2 = − 2 − 3z |z| = 1

z1 ( − 2, 0)

z1 z2

z1 z2

z1 − z2 |z| = 1

https://dl.doubtnut.com/l/_pB39C5pXG55h
https://dl.doubtnut.com/l/_4MbQaVs6kdRy
https://dl.doubtnut.com/l/_udMpBsUj8gDK


34. Let , where 

 are non-real cube roots of unity.

Then

A. 

B. 

C. if , then least value of |z| is 1

D. 

Answer: A::D

View Text Solution

S = {z : x = x + iy, y ≥ 0, |z − z0| ≤ 1}

|z0| = |z0 − ω| = ∣∣z0 − ω2∣∣, ω and ω2

z0 = − 1

z0 = − 1/2

z ∈ S

|arg(ω − z0)| = π/3

35. If P andn Q are represented by the complex numbers  and  such

that , then

A.  (where O is the origin) is equilateral.

B.  is right angled

z1 z2

|1/z2 + 1/z1| = |1/z2 − 1/z1|

ΔOPQ

ΔOPQ

https://dl.doubtnut.com/l/_udMpBsUj8gDK
https://dl.doubtnut.com/l/_ucJL28uZgUOD


C. the circumcentre of  is 

D. the circumcentre of  is 

Answer: B::C

View Text Solution

ΔOPQ (z1 + z2)
1

2

ΔOPQ (z1 − z2)
1

2

36. Loucus of complex number satifying are

 is the are of a circle

A. whose radius is 

B. whose radius is 5

C. whose length (of arc) is 

D. whose centre is -2-5i

Answer: A::B::C

View Text Solution

arg[(z − 5 + 4i) /(z + 3 − 2i)] = − π/4

5√2

15π

√2

https://dl.doubtnut.com/l/_ucJL28uZgUOD
https://dl.doubtnut.com/l/_v1piG3XTzjzb
https://dl.doubtnut.com/l/_wrVvuzUcIrDx


37. Equation of tangent drawn to circle  at the point , is

A. 

B. 

C. 

D. 

Answer: A::B

View Text Solution

|z| = r A(z0)

Re( = 1
z

z0

zz̄0 + z0z̄ = 2r3

Im( = 1
z

z0

Im( ) = 1
z0

z

38. If n is a natural number , such that , then

A. roots of equation lie on a straight line parallel to the y-axis

B. roots of equaiton lie on a straight line parallel to the x-axis

C. sum of the real parts of the roots is 

D. none of these

> 2 zn = (z + 1)n

−[(n − 1) /2]

https://dl.doubtnut.com/l/_wrVvuzUcIrDx
https://dl.doubtnut.com/l/_e8eSAvuTVNib


Answer: A::C

View Text Solution

39. If   b.  c.

 d. 

A. 

B. 

C. 

D. 

Answer: A::B

View Text Solution

∣z − (1/z) = 1, then (|z|)max =
1 + √5

2
(|z|)m∈ =

√5 − 1

2

(|z|)max =
√5 − 2

2
(|z|)m∈ =

√5 − 1

√2

|z|max =
1 + √5

2

|z|min =
√5 − 1

2

|z|max =
√4 − 2

2

|z|min =
√5 − 1

2

https://dl.doubtnut.com/l/_e8eSAvuTVNib
https://dl.doubtnut.com/l/_u4snyWAq4ITn


40. If  be the nth roots of unity and  be a non-

real complex cube root of unity then the product  can be

equal to

A. 0

B. 1

C. -1

D. 

Answer: A::B::C

View Text Solution

1, z1, z2, z3, ……. , zn− 1 ω

n− 1

∏
r= 1

(ω − zr)

1 + ω

41. Let  be a complex number satisfying equation 

 if  , then number of solutions of

equation will be in�nite. if  , then number of solutions of equation

will be �nite. if  , then number of solutions of equation will be 

 if  , then number of solutions of equation will be 

z

zp − z −q, wherep, q ∈ N, then p = q

p = q

p ≠ q

p + q + 1. p ≠ q p + q.

https://dl.doubtnut.com/l/_dEwXGhmmxI8k
https://dl.doubtnut.com/l/_cBLvgEcScuLA


A. if p=q, then number of solution of equation will in�nte.

B. if p=q, then number of solutions of equaiton will �nite

C. if , then number of solutions of equaiton will .

D. if , then number of solutions of equaiton will be 

Answer: A::B

View Text Solution

p ≠ q p + q + 1

p ≠ q p + q

42. Which of the following is true?

A. The number of common roots of  is 24

B. The number of common roots of  is 45

C. The number of roots common to  and  is 4

D. The number of roots common to  and  is 1

Answer: A::B::C::D

Watch Video Solution

z144 = 1 and z24 = 1

z360 = 1 and z315 = 1

z24 = 1, z20 = 1 z56 = 1

z27 = 1, z125 = 1 z49 = 1

https://dl.doubtnut.com/l/_cBLvgEcScuLA
https://dl.doubtnut.com/l/_yQMkaktDbLmF


43. If from a point P representing the complex number  on the curve

, two tangents are drawn from P to the curve , meeting at

points , then :

A. complex number  will be on the curve 

B. 

C. 

D. orth ocenre and circumcenter of  wil coincide

Answer: A::B::C::D

View Text Solution

z1

|z| = 2 |z| = 1

Q(z2) and R(z3)

(z1 + z2 + z3) /3 |z| = 1

( + + )( + + ) = 9
4

z̄1

1

z̄2

1

z̄3

4

z1

1

z2

1

z3

arg( ) =
z2

z3

2π

3

ΔPQR

44. A complex number z is rotated in anticlockwise direction by an angle

 and we get  and if the same complex number z is rotated by an angle

 in clockwise direction and we get then

α z'

α z' '

https://dl.doubtnut.com/l/_yQMkaktDbLmF
https://dl.doubtnut.com/l/_U4Ry9mUM3dq2
https://dl.doubtnut.com/l/_H6JALZdqoYYM


A.  are in G.P

B. z',z',z'' are H.P

C. 

D. 

Answer: A::C::D

View Text Solution

z' , z' . z' '

z' + z' ' = 2z cosα

z'
2 + z' '

2 = 2z2 cos 2α

45.  and  are nonzero complex numbers such that 

 and , then which of the

following statements is/are ture?

A. If  then  and  are colliner and  are

colliner separately.

B. If  are complex numbers, where , then triangles formed

by points  and  are similare.

z1, z2, z3 z1, z2, z3

z3 = (1 − λ)z1 + λz2 z3 = (1 − μ)z1 + μz2

λ, μ ∈ R − {0}, z1, z2 z3 z1, z2, z3

λ, μ λ = μ

z1, z2, z3 z'1 , z'2 , z'3

https://dl.doubtnut.com/l/_H6JALZdqoYYM
https://dl.doubtnut.com/l/_82GIlalJmcge


C. If  are distinct complex numbers, then points  and 

 are not connectd by any well de�ned gemetry.

D. If , then  divides the line joining  and  internally

and if , then  divides the following of  extranlly

Answer: A::B::C::D

View Text Solution

λ, μ z1, z2, z3

z'1 , z'2 , z3

0 < λ < 1 z3 z1 z2

μ > 1 z3 z'1 , z'2

46. Given  are real valued

functions. Then which of the following does not hold good?

 b.  c. 

 d. 

A. 

B. 

C. 

D. 

z = f(x) + ig(x)wheref, g : (0, 1)
−−→
0, 1

z = + i
1

1 − ix

1

1 + ix
z = + i

1

1 + ix

1

1 − ix

z = + i
1

1 + ix

1

1 + ix
z = + i

1

1 − ix

1

1 − ix

z = + i( )
1

1 − ix

1

1 + ix

z = + i( )
1

1 + ix

1

1 − ix

z = + i( )
1

1 + ix

1

1 + ix

z = + i( )
1

1 − ix

1

1 − ix

https://dl.doubtnut.com/l/_82GIlalJmcge
https://dl.doubtnut.com/l/_U6AF4RcgCKiM


Answer: A::C::D

View Text Solution

47. Let , ,  be distinct complex numbers with  and 

,  be the roots of the equation  with . Let 

and  represent the complex numbers  and  in the Argand plane

with ,  (where  being the origin).Then

A. 

B. 

C. 

D. 

Answer: A::B::D

View Text Solution

a b c |a| = |b| = |c| = 1

z1 z2 az2 + bz + c = 0 |z1| = 1 P

Q z1 z2

∠POQ = θ o∘ < 180∘ O

b2 = ac

PQ = √3

θ =
π

3

θ =
2π

3

https://dl.doubtnut.com/l/_U6AF4RcgCKiM
https://dl.doubtnut.com/l/_3g5hxdQBOdh9


48. If  and all the three roots of 

have negative real parts, then

A. 

B. 

C. 

D. 

Answer: A::B::C::D

View Text Solution

a, b, c, d ∈ R az3 + bz2 + cZ + d = 0

ab > 0

bv > 0

ad > 0

bc − ad > 0

49. If , then the locous of  will represent

A. ellipse of a =1,b=2

B. circle if a=b=1

C. pair of straight line if a=1,b=0

D. None of these

= ax + iby
3

2 + eiθ
P (x, y)

https://dl.doubtnut.com/l/_PBxRLcUD0u9x
https://dl.doubtnut.com/l/_z6Cj9VMECpln


Exercise (Comprehension)

Answer: A::B::C

View Text Solution

1. Consider the complex number .  

The value of  for which z is purely real are

A. 

B. 

C. 

D. None of these

Answer: A

View Text Solution

z = (1 − i sin θ) /(1 + i cos θ)

θ

nπ − , n ∈ I
π

4

πn + , n ∈ I
π

4

nπ, n ∈ I

https://dl.doubtnut.com/l/_z6Cj9VMECpln
https://dl.doubtnut.com/l/_WiM22f0jOIMx


2. Consider the complex number .  

The value of  for which z is purely imaginary are

A. 

B. 

C. 

D. no real values of 

Answer: D

View Text Solution

z = (1 − i sin θ) /(1 + i cos θ)

θ

nπ − , n ∈ I
π

4

πn + , n ∈ I
π

4

nπ, n ∈ I

θ

3. Consider the complex number .  

The value of  for which z is unimodular give by

A. 

B. 

C. 

z = (1 − i sin θ) /(1 + i cos θ)

θ

nπ ± , n ∈ I
π

6

nπ ± , n ∈ I
π

3

nπ ± , n ∈ I
π

4

https://dl.doubtnut.com/l/_MLR51wwaIj5o
https://dl.doubtnut.com/l/_6fgM2oA2db3Q


D. no real values of 

Answer: C

View Text Solution

θ

4. Consider the complex number .  

If agrument of z is , then

A.  only

B. only

C. both 

D. none of these

Answer: D

View Text Solution

z = (1 − i sin θ) /(1 + i cos θ)

π/4

θ = nπ, n ∈ I

θ = (2n + 1), n ∈ I

θ = nπ and θ = (2n + 1) , n ∈ I
π

2

https://dl.doubtnut.com/l/_6fgM2oA2db3Q
https://dl.doubtnut.com/l/_KFAOmFc2tFX4


5. Consider the complex numbers  and  Satisfying the relation 

 Complex number  is

A. purely real

B. purely imaginary

C. zero

D. none of theses

Answer: B

View Text Solution

z1 z2

|z1 + z2|2 = |z1| + |z2|2
z1z̄2

6. Consider the complex numbers  and  Satisfying the relation 

  

Complex number  is

A. purely real

B. purely imaginary

z1 z2

|z1 + z2|2 = |z1| + |z2|2

z1 /z2

https://dl.doubtnut.com/l/_CLtUZWuwyNnp
https://dl.doubtnut.com/l/_IHIGdZblO5lN


C. zero

D. none of these

Answer: B

View Text Solution

7. Consider the complex numbers  and  Satisfying the relation 

  

One of the possible argument of complex number 

A. 

B. 

C. 0

D. none of these

Answer: C

View Text Solution

z1 z2

|z1 + z2|2 = |z1| + |z2|2

i(z1 /z2)

π

2

−
π

2

https://dl.doubtnut.com/l/_IHIGdZblO5lN
https://dl.doubtnut.com/l/_m29inqP1woz3


8. Consider the complex numbers  and  Satisfying the relation 

 Possible di�erence between the argument of 

 and  is

A. 0

B. 

C. 

D. none of these

Answer: C

View Text Solution

z1 z2

|z1 + z2|2 = |z1|2 + |z2|2

z1 z2

π

−
π

2

9. Let z be a complex number satisfying  , where  is a

parameter which can take any real value. 

The roots of this equation lie on a certain circle if

A. 

z2 + 2zλ + 1 = 0 λ

−1 < λ < 1

https://dl.doubtnut.com/l/_m29inqP1woz3
https://dl.doubtnut.com/l/_fG6DoCH6JKZy
https://dl.doubtnut.com/l/_pdXSMmsdEliz


B. 

C. 

D. none of these

Answer: A

View Text Solution

λ > 1

λ < 1

10. Let z be a complex number satisfying  , where  is a

parameter which can take any real value. 

One root lies inside the unit circle and one outside if

A. 

B. 

C. 

D. none of these

Answer: B

z2 + 2zλ + 1 = 0 λ

−1 < λ < 1

λ > 1

λ < 1

https://dl.doubtnut.com/l/_pdXSMmsdEliz
https://dl.doubtnut.com/l/_WcUBaZHevw50


View Text Solution

11. Let z be a complex number satisfying  , where  is a

parameter which can take any real value. 

For every large value of  the roots are approximately.

A. 

B. 

C. 

D. none of these

Answer: C

View Text Solution

z2 + 2zλ + 1 = 0 λ

λ

−2λ, 1/λ

−λ, − 1/λ

−2λ, −
1

2λ

12. The roots of the equation  (where a

and b are complex numbers) are the vertices of a square. Then 

The value of  is

z4 + az3 + (12 + 9i)z2 + bz = 0

|a − b|

https://dl.doubtnut.com/l/_WcUBaZHevw50
https://dl.doubtnut.com/l/_pp09jaWO3Vdk
https://dl.doubtnut.com/l/_2AOwPOx6ye9z


A. 

B. 

C. 12

D. 

Answer: B

View Text Solution

5√5

√130

√175

13. The roots of the equation  (where a

and b are complex numbers) are the vertices of a square. Then The area

of the square is

A. 25 sq.units

B. 20 sq.units

C. 5 sq.unit

D. 4 sq .units

z4 + az3 + (12 + 9i)z2 + bz = 0

https://dl.doubtnut.com/l/_2AOwPOx6ye9z
https://dl.doubtnut.com/l/_8ODlCUN9ld9x


Answer: C

View Text Solution

14. Consider a quadratic equaiton , where a,b,c are

complex number. 

The condition that the equation has one purely imaginary root is

A. 

B. 

C. 

D. None of these

Answer: A

View Text Solution

az2 + bz + c = 0

(cā − ac̄)2 = (bc̄ + cb̄)(aā − āb)

(cc̄ − ac̄)2 = (bc̄ − cā)2(ab̄ + āb)

(cā − ac̄)2 = (bc̄ + cb̄)(ab̄ + ab̄)

https://dl.doubtnut.com/l/_8ODlCUN9ld9x
https://dl.doubtnut.com/l/_TFpiOnyQBxiQ


15. Consider a quadratic equaiton , where a,b,c are

complex number. If equaiton has two purely imaginary roots, then which

of the following is not ture.

A.  is purely imaginary

B.  is purely imaginary

C.  is purely real

D. none of these

Answer: D

View Text Solution

az2 + bz + c = 0

ab̄

bc̄

cā

16. Consider a quadratic equaiton , where a,b,c are

complex number. 

The condition that the equaiton has one purely real roots is

A. 

az2 + bz + c = 0

(cā − ac̄)2 = (bc̄ + cb̄)(aā − āb)

https://dl.doubtnut.com/l/_9ZJBVYlvmkEw
https://dl.doubtnut.com/l/_6wABBmQgsdXC


B. 

C. 

D. 

Answer: D

View Text Solution

(cc̄ − ac̄)2 = (bc̄ − cā)2(ab̄ + āb)

(cā − ac̄)2 = (bc̄ + cb̄)(ab̄ + ab̄)

(cā − ac̄)2 = (bc̄ − cb̄)(ab̄ − āb)

17. Suppose z and  are two complex number such that .

Which of the following is ture about  and ?

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

ω |z + iω| = 2

|z| |ω|

|z| = |ω| =
1

2

|z| = , |ω|, |ω| =
1

2

3

4

|z| = |ω| =
3

4

|z| = |ω| = 1

https://dl.doubtnut.com/l/_6wABBmQgsdXC
https://dl.doubtnut.com/l/_W70O3i2Xjc6G


18. Suppose z and  are two complex number such that Which of the

following is true for z and ?

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

ω

ω

Re(z) = Re(ω) =
1

2

Im(z) = Im(ω)

Re(z) = Im(ω)

Im(z) = Re(ω)

19. Suppose z and  are two complex number such that  , 

and  The complex number of  can be

A. 1 or -i

B. -1

ω |z| ≤ 1 |ω| ≤ 1

|z + iω| = |z − īω̄| = 2 ω

https://dl.doubtnut.com/l/_W70O3i2Xjc6G
https://dl.doubtnut.com/l/_9r2nSlmK0YPL
https://dl.doubtnut.com/l/_9SglrUxftpJx


C. 

D.  ( where  is the cube root of unity)

Answer: C

View Text Solution

I or − i

ω or ω2 ω

20. Consider the equaiton of line , where b is a real

parameter and a is �xed non-zero complex number. 

The intercept of line on real axis is given by

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

az̄ + az̄ + az̄ + b = 0

−2b
a + ā

−b

2(a + ā)

−b

a + ā

b

a + ā

https://dl.doubtnut.com/l/_9SglrUxftpJx
https://dl.doubtnut.com/l/_VCy4xGFr0xxC


21. Consider the equaiton of line , where b is a real

parameter and a is �xed non-zero complex number. 

The intercept of line on imaginary axis is given by

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

az̄ + az̄ + az̄ + b = 0

b

ā − a

2b
ā − a

b

2(ā − a)

b

a − ā

22. Consider the equaiton of line , where b is a real

parameter and a is �xed non-zero complex number. 

The locus of mid-point of the line intercepted between real and imaginary

axis is given by

az̄ + az̄ + az̄ + b = 0

https://dl.doubtnut.com/l/_VCy4xGFr0xxC
https://dl.doubtnut.com/l/_MkkItYab7ps7
https://dl.doubtnut.com/l/_KzYsSJNGgPX7


A. 

B. 

C. 

D. 

Answer: B

View Text Solution

az − ¯̄̄¯az = 0

az + ¯̄̄¯az = 0

az − ¯̄̄¯az + b = 0

az − ¯̄̄¯az + 2b = 0

23. Consider the equation , where a,b,c Z  

If , then z represents

A. circle

B. straight line

C. one point

D. ellispe

Answer: C

az + ¯̄̄¯bz + c = 0 ∈

|a| ≠ |b|

https://dl.doubtnut.com/l/_KzYsSJNGgPX7
https://dl.doubtnut.com/l/_HCmkOwR1W6sT


View Text Solution

24. Consider the equation , where a,b,c Z  

If , then z has

A. infnite solutions

B. no solutions

C. �nite solutions

D. cannot say anything

Answer: B

View Text Solution

az + ¯̄̄¯bz + c = 0 ∈

|a| = |b| and āc ≠ bc̄

25. Consider the equation , where a,b,c Z  

If  represents

A. an ellipse

az + ¯̄̄¯bz + c = 0 ∈

|a| = |b| ≠ 0 and az + bc̄ + c = 0

https://dl.doubtnut.com/l/_HCmkOwR1W6sT
https://dl.doubtnut.com/l/_DrnbFHf5NkyZ
https://dl.doubtnut.com/l/_ie8aYx3dSrYE


B. a circle

C. a point

D. a straight line

Answer: D

View Text Solution

26. Complex numbers z satisfy the equaiton   

The di�erence between the least and the greatest moduli of complex

number is

A. 2

B. 4

C. 1

D. 3

Answer: A

|z − (4/z)| = 2

https://dl.doubtnut.com/l/_ie8aYx3dSrYE
https://dl.doubtnut.com/l/_Z2JPx66JRMqI


View Text Solution

27. Complex numbers z satisfy the equaiton   

The value of  where  and  are complex numbers with the

greatest and the least moduli, can be

A. 

B. 

C. 

D. none of these

Answer: B

View Text Solution

|z − (4/z)| = 2

arg(z1 /z2) z1 z2

2π

π

π/2

28. Complex numbers z satisfy the equaiton   

Locus of z if , where  and  are complex numbers

with the greatest and the least moduli, is

|z − (4/z)| = 2

|z − z1| = |z − z2| z1 z2

https://dl.doubtnut.com/l/_Z2JPx66JRMqI
https://dl.doubtnut.com/l/_JQtakB8qSQ0A
https://dl.doubtnut.com/l/_uq5TEOt0dUd7


A. line parallel to the real axis

B. line parallel to the imaginary axis

C. line having a positive slope

D. line having a negative slope

Answer: B

View Text Solution

29. In an Agrad plane  are, respectively, the vertices of an

isosceles trinagle ABC with AC= BC and . If  is incentre of

triangle, then 

The value of  is

A. 

B. 

C. 

D. none of these

z1, z2 and z3

∠CAB = θ z4

AB × AC /(IA)2

(z2 − z1)(z3 − z1)

(z4 − z1)2

(z2 − z1)(z1 − z3)

(z4 − z1)2

(z4 − z1)2

(z2 − z1)(z3 − z1)

https://dl.doubtnut.com/l/_uq5TEOt0dUd7
https://dl.doubtnut.com/l/_PqCTmTVfO7MY


Answer: A

View Text Solution

30. In an Agrad plane  are, respectively, the vertices of an

isosceles trinagle ABC with AC= BC and . If  is incentre of

triangle, then 

The value of  is

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

z1, z2 and z3

∠CAB = θ z4

(z4 − z1)2(cos θ + 1)secθ

(z2 − z1)(z3 − z1)

(z4 − z1)

(z2 − z1)(z3 − z1)

(z2 − z1)(z3 − z1)2

(z2 − z1)(z1 − z3)

(z4 − z1)2

https://dl.doubtnut.com/l/_PqCTmTVfO7MY
https://dl.doubtnut.com/l/_KjDBi2SDZOCv


31. In an Agrad plane  are, respectively, the vertices of an

isosceles trinagle ABC with AC= BC and . If  is incentre of

triangle, then 

The value of  is

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

z1, z2 and z3

∠CAB = θ z4

(z2 − z1)2 tan θ tan θ/2

(z1 + z2 − 2z3)

(z1 + z2 − z3)(z1 + z2 − z4)

−(z1 + z2 − 2z3)(z1 + z2 − 2z4)

z4 = √z2z3

32. ,  and  are the vertices of triangle ABC inscribed in

the circle |z|=2,internal angle bisector of angle A meets the circumcircle

again at .Point D is:

A(z1) B(z2) C(z3)

D(z4)

https://dl.doubtnut.com/l/_RKNuL8DEGCdi
https://dl.doubtnut.com/l/_Khj2cIIZtiHz


A. 

B. 

C. 

D. 

Answer: D

View Text Solution

z4 = +
1

z2

1

z3

√
z2 + z3

z1

√
z2z3

z1

z4 = √z2z3

33. ,  and  are the vertices of triangle ABC inscribed in

the circle |z|=2,internal angle bisector of angle A meets the circumcircle

again at .Point D is:

A. 

B. 

C. 

D. 

A(z1) B(z2) C(z3)

D(z4)

π

2

π

3

π

2

2π

3

https://dl.doubtnut.com/l/_Khj2cIIZtiHz
https://dl.doubtnut.com/l/_mKjTng1tDovX


MATRIX MATCH TYPE

Answer: C

View Text Solution

1. The graph of the quadrationc funtion  is as shown in

the following �gure. 

 

Now,match the complex numbers given in List I with the corresponding

arguments in List II. 

View Text Solution

y = ax2 + bx + c

2. Let  be the vertices of trinagle . Then match following

lists. 

z1, z2 and z3

https://dl.doubtnut.com/l/_mKjTng1tDovX
https://dl.doubtnut.com/l/_G1q3Fv7GswdM
https://dl.doubtnut.com/l/_JziEe0N7lT5n


View Text Solution

3. Match following lists. 

View Text Solution

4. Complex number z satis�es the equation

. Then match the value of m and n in List I

with the corresponding locus in List II. 

View Text Solution

||z − 5i| + m|z − 12i ∣ ∣ = n

5. Complex number z lies on the curve   

Now, match the locus in List I with its number of points of intersection

with the curve S in List II. 

S ≡ ar = −
g(z + 3)

z + 3i

π

4

https://dl.doubtnut.com/l/_JziEe0N7lT5n
https://dl.doubtnut.com/l/_f82f4HCKlAnl
https://dl.doubtnut.com/l/_b7bDU5a6MVfR
https://dl.doubtnut.com/l/_E1GLwNNkVrdg


A. 

B. 

C. 

D. 

Answer: A

View Text Solution

a b c d

(1) p q p r

a b c d

(2) s r q p

a b c d

(3) q p q r

a b c d

(4) s p q r

6. Consider sets

  

Now ,match the following lists.

A. 

B. 

C. 

D. 

A = {z ∈ C : z27 − 1 = 0} and B = {z ∈ C : z36 − 1 = 0}

a b c d

(1) p q p r

a b c d

(2) r q s p

a b c d

(3) q p q r

a b c d

(4) s p q r

https://dl.doubtnut.com/l/_E1GLwNNkVrdg
https://dl.doubtnut.com/l/_nyGk2AY8pitz


Answer: B

View Text Solution

7. Match the statements in List I with those in List II 

[Note: Here z take the values in the complex place and Im(z) and Re(z)

denote, repectively, the imaginary part and the real part of z]. 

View Text Solution

8. Let   

View Text Solution

zk = cos( ) − i sin( ), k = 1, 2, …. . , 9
2kπ
10

2kπ
10

9. Match the statements/experssions given in List I with the values given

in List II. 

https://dl.doubtnut.com/l/_nyGk2AY8pitz
https://dl.doubtnut.com/l/_3tgI5vcKjMs7
https://dl.doubtnut.com/l/_zgIbmTWYYQnx
https://dl.doubtnut.com/l/_kgW1nRbOpzPA


Exercise (Numerical)

View Text Solution

1. If  is a complex number such that 

 equal to

______.

View Text Solution

x = a + bi

x2 = 3 + 4iadnx3 = 2 + 1i, wherei = √−1, then(a + b)

2. If the complex numbers  satisfy 

 The

value of  equals ______.

View Text Solution

xandy

x3 − y3 = 98iandx − y = 7i, thenxy = a + ib, wherea, b, ∈ R.

(a + b) /3

https://dl.doubtnut.com/l/_kgW1nRbOpzPA
https://dl.doubtnut.com/l/_EtZq2vMfxWFA
https://dl.doubtnut.com/l/_ni1vbngusmvM


3. If  then , the value of  is

(where  is a imaginary cube root of unity)

View Text Solution

x = ω − ω2 − 2 x4 + 3x3 + 2x2 − 11x − 6

ω

4. Let  is nonzero real and  If the imaginary

part of  are equal, then  is ______.

View Text Solution

z = 9 + bi, whereb i2 = − 1.

z2andz3 b/3

5. Modulus of nonzero complex number z satifying  and 

 is _____.

View Text Solution

z̄ + z = 0

|z|2 − 4iz = z2

6. If the expression  is of the form of  for some real 's'

where 'r' is also real and 

(1 + ir)3
s(1 + i)

i = √−1

https://dl.doubtnut.com/l/_GtiuVqoFNFW2
https://dl.doubtnut.com/l/_uVHaZPPAbW43
https://dl.doubtnut.com/l/_yiY8A5VcCZqE
https://dl.doubtnut.com/l/_RvrobeAvlAKr


View Text Solution

7. If complex number  satis�es the equation 

 ,then the value of  is______.

View Text Solution

z(z ≠ 2)

z2 = 4z + |z|2 +
16

|z|3
|z|4

8. The complex number  satis�es . �nd the value of 

View Text Solution

z z + |z| = 2 + 8i

|z| − 8

9. Let  (where  is the set of

complex numbers). Then product of least and greatest value of modulus

of  is__________.

View Text Solution

|z| = 2andw − , wherez, w, ∈ C
z + 1

z − 1
C

w

https://dl.doubtnut.com/l/_RvrobeAvlAKr
https://dl.doubtnut.com/l/_6GVIMZ6CCD37
https://dl.doubtnut.com/l/_BgXEfTrdqQz7
https://dl.doubtnut.com/l/_JygRtwaieD1o
https://dl.doubtnut.com/l/_SCjcg0KPO0Fv


10. If  is a complex number satisfying  then

the set of possible values of  is

View Text Solution

z z4 + z3 + 2z2 + z + 1 = 0

z

11. Let  be the cube roots of unity. The least possible degree of a

polynomial with real coe�cients having roots

 is_____.

View Text Solution

1, ω, ω2

2ω, (2 + 3ω), (2 + 3ω2), (2 − ω − ω)

12. If  is the imaginary cube roots of unity, then the number of pair of

integers (a,b) such that  is ______.

View Text Solution

ω

|aω + b| = 1

13. Suppose that  is a complex number the satis�es 

The maximum value of  is equal to _______.

z |z − 2 − 2i| ≤ 1.

|2iz + 4|

https://dl.doubtnut.com/l/_SCjcg0KPO0Fv
https://dl.doubtnut.com/l/_cEhZf9v7jtVQ
https://dl.doubtnut.com/l/_hF3MXtKCDlj6
https://dl.doubtnut.com/l/_dDIFqCqvUF64


View Text Solution

14. If  and maxium value of  is M, then the

value of M is ______.

View Text Solution

|z + 2 − i| = 5 |3z + 9 − 7i|

15. Let

are two complex numbers. If  where  then the

largest value of , is

View Text Solution

Z1 = (8 + i)sin θ + (7 + 4i)cos θ and Z2 = (1 + 8i)sin θ + (4 + 7i)cos θ

Z1 ⋅ Z2 = a + ib a, b ∈ R

(a + b) ∀θ ∈ R

16. Let  the equation 

 has at least one real

root. Then the value of  is_______.

i l i

A = {a ∈ R}

(1 + 2i)x3 − 2(3 + i)x2 + (5 − 4i)x + a2 = 0

∑ a2

2

https://dl.doubtnut.com/l/_dDIFqCqvUF64
https://dl.doubtnut.com/l/_YGoarQM1rn7G
https://dl.doubtnut.com/l/_yVx6h4eH7Yf3
https://dl.doubtnut.com/l/_k2tjAhs9pYeA


View Text Solution

17. Find the minimum value of the expression

 (where )

View Text Solution

E = |z|2 + |z − 3|2 + |z − 6i|2
z = x + iy, x, y ∈ R

18. If  lies on  such that arg , then 

 = _________.

View Text Solution

z1 |z − 3| + |z + 3| = 8 z1 = π/6

37|z1|2

19. If  satis�es the condition arg  . Then the minimum value

of  is _______.

View Text Solution

z (z + i) =
π

4

|z + 1 − i| + |z − 2 + 3i|

https://dl.doubtnut.com/l/_k2tjAhs9pYeA
https://dl.doubtnut.com/l/_dfWTeXTKDLbX
https://dl.doubtnut.com/l/_IXmEi41QuNDx
https://dl.doubtnut.com/l/_uztQkyuoDjoL


20. Let  be a complex cube root of unity. If 

,

and  , where , then number of values of n is _______.

View Text Solution

ω ≠ 1

(4 + 5ω + 6ω2)
n2 + 2

+ (6 + 5ω2 + 4ω)
n2 + 2

+ (5 + 6ω + 4ω2)
n2 + 2

= 0

n ∈ N n ∈ [1, 100]

21. Let z be a non - real complex number which satis�es the equation

. Then the value of 

View Text Solution

z23 = 1
k= 1

∑
22

1

1 + z8k + z16k

22. If  are complex numbers such that  and

, then maximum value of  Re(z) is _____.

View Text Solution

z, z1 and z2 z = z1z2

|z̄2 − z1| ≤ 1 |z| −

https://dl.doubtnut.com/l/_6wB4sFtBCkWs
https://dl.doubtnut.com/l/_crHQkTxxC59u
https://dl.doubtnut.com/l/_ahnH3Fr47HN5


23. Let  be three complex numbers such that

. Then the area of

triangle formed by points  in complex plane is

_______.

View Text Solution

z1, z2 and z3

z1 + z2 + z3 = z1z2 + z2z3 + z1z3 = z1z2z3 = 1

A(z1), B(z2) and C(z3)

24. Let  be the non-real 5 th root of unity. If  are two complex

numbers lying on , then the value of  is ______ .

View Text Solution

α z1 and z2

|z| = 2
4

∑
t= 0

∣∣z1 + αtz2∣∣
2

25. Let  such that . 

If , then values of 

is _____.

View Text Solution

z1, z2, z3 ∈ C |z1| = |z2| = |z3| = |z1 + z2 + z3| = 4

|z1 − z2| = |z1 + z3| and z2 ≠ z3 |z1 + z2| ⋅ |z1 + z3|

https://dl.doubtnut.com/l/_AlCVGnoXHRQV
https://dl.doubtnut.com/l/_uQSBXww4i4AY
https://dl.doubtnut.com/l/_uNh9F6CgrASp
https://dl.doubtnut.com/l/_CL5qlJfC0Spd


26. Let  be lying on the curve , where

 is maximum. Now,  is rotated about the origin in anticlockwise

direction through  reaching at . If  are collinear

then the value of  is _______.

View Text Solution

A(z1) and B(z2) |z − 3 − 4i| = 5

|z1| A(z1)

90∘ P (z0) A, B and P

(|z0 − z1| ⋅ |z0 − z2|)

27. If  are three points lying on the circle  then the

minimum value of the expression

View Text Solution

z1, z2, z3 |z| = 2

|z1|z2| ^ 2 + |z2 + z3| ^ 2 + |z3 + z1 +2 =

28. Minimum value of

 is ________.

View Text Solution

|z1 + 1| + |z2 + 1| + |z1z2 + 1| if [z1| = 1 and |z2 ∣ = 1

https://dl.doubtnut.com/l/_CL5qlJfC0Spd
https://dl.doubtnut.com/l/_qPPQOMx716BF
https://dl.doubtnut.com/l/_Memd2TbLosec


JEE Main Previous Year

29. If , then the minimum

value of  is ______.

View Text Solution

|z1| = 2 and (1 − i)z2 + (1 + i)z̄2 = 8√2

|z1 − z2|

30. Given that , then the value of

 is ______.

View Text Solution

1 + 2|z|2 = ∣∣z
2 + 1∣∣

2
+ 2|z + 1|2

|z(z + 1)|

1. If  , then the maximum value of  is equal to (1) 

(2)  (3) 2 (4) 

A. 

B. 

∣
∣
∣
z −

∣
∣
∣

= 2
4
z

|Z| √3 + 1

√5 + 1 2 + √2

√3 + 1

√5 + 1

https://dl.doubtnut.com/l/_pmjnBHImcczU
https://dl.doubtnut.com/l/_PICu94G4Z3sy
https://dl.doubtnut.com/l/_NvzqSYQXHx1G


C. 

D. 

Answer: B

View Text Solution

2

2 + √2

2. The number of complex numbers z such that 

equals (1) 1 (2) 2 (3)  (4) 0

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

|z1| = |z + 1| = |zi|

∞

∞

0

1

2

https://dl.doubtnut.com/l/_NvzqSYQXHx1G
https://dl.doubtnut.com/l/_0ltXfzGuOJvy
https://dl.doubtnut.com/l/_lspRgknoX7n0


3. Let  be real and z be a complex number. If  has

two distinct roots on the line Re  , then it is necessary that : (1) 

 (2)  (3)  (4) 

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

α, β z2 + αz + β = 0

z = 1

b ∈ (0, 1) b ∈ ( − 1, 0) |b| = 1 b ∈ (1, ∞)

β ∈ (1, ∞)

β ∈ (0, 1)

β ∈ ( − 1, 0)

|β| = 1

4. If  1 is a cubic root of unit and  = A + B , then (A, B) equals

A. 

B. 

C. 

ω ≠ (1 + ω)7
ω

( − 1, 1)

(0, 1)

(1, 1)

https://dl.doubtnut.com/l/_lspRgknoX7n0
https://dl.doubtnut.com/l/_rwiXLtlKvnV5


D. 

Answer: C

Watch Video Solution

(1, 0)

5. If  and  is real, then the point represented by the complex

number z lies (1) either on the real axis or on a circle passing through the

origin (2) on a circle with centre at the origin (3) either on the real axis or

on a circle not passing through the origin (4) on the imaginary axis

A. either on the real axis or on a circle passing thorugh the origin.

B. on a circle with centre at the origin.

C. either on the real axis or an a circle not possing through the origin .

D. on the imaginary axis .

Answer: A

View Text Solution

z ≠ 1
z2

z − 1

https://dl.doubtnut.com/l/_rwiXLtlKvnV5
https://dl.doubtnut.com/l/_yPgrjt9C5NML


6. If z is a complex number of unit modulus and argument q, then

 equal (1)  (2)  (3)  (4) 

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

arg( )
1 + z

1 + z̄
− θ

π

2
θ π − θ −θ

−θ

− θ
π

2

θ

π − θ

7. If  is a complex number such that  then the minimum value of 

 is

A. is equal to 

B. lies in the interval (1,2)

C. is strictly gerater than 

z |z| ≥ 2

∣
∣
∣
z +

∣
∣
∣

1

2

5

2

5

2

https://dl.doubtnut.com/l/_14R0BsFOSAeP
https://dl.doubtnut.com/l/_RBD6v4wktJ54


D. is strictly greater than  but less than 

Answer: B

View Text Solution

3

2

5

2

8. If  and  are two complex numbers such that  is

unimodular whereas  is not unimodular then =

A. Straight line parallel to x-axis

B. sraight line parallel to y-axis

C. circle of radius 2

D. circle of radius 

Answer: C

View Text Solution

z1 z2
z1 − 2z2

2 − z1¯̄¯z2

z1 |z1|

√2

https://dl.doubtnut.com/l/_RBD6v4wktJ54
https://dl.doubtnut.com/l/_rXoVEJfQIeU7


9. A value of for which  purely imaginary, is : (1)  (2)  (3) 

 (4) 

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

2 + 3i sin θ

1 − 2i sin θ

π

3

π

6

sin− 1( )
√3

4
sin− 1( )

1

√3

π

6

sin− 1( )
Sqrt(3)

4

sin− 1(
1

√3

π

3

10. If  1 is a cubit root unity and  = 3 k, then k is

equal to

A. 1

B. 

ω ≠

∣
∣ 
∣ 
∣
∣

1 1 1

1 −ω2 − 1 ω2

1 ω2 ω7

∣
∣ 
∣ 
∣
∣

z

https://dl.doubtnut.com/l/_DYPEIa63glyC
https://dl.doubtnut.com/l/_dVVhznYzJRjm


C. 

D. 

Answer: B

Watch Video Solution

−z

−1

11. If  are distinct roots of the equation  then 

 is equal to

A. 2

B. 

C. 0

D. 1

Answer: D

View Text Solution

α, β ∈ C x2 + 1 = 0

α101 + β107

−1

https://dl.doubtnut.com/l/_dVVhznYzJRjm
https://dl.doubtnut.com/l/_CfKVpfMYnDvi
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1. Let  be a complex number where  are integers. Then,

the area of the rectangle whose vertices are the roots of the equation

 is 48 (b) 32 (c) 40 (d) 80

A. 48

B. 32

C. 40

D. 80

Answer: A

View Text Solution

z = x + iy xandy

zz3 + zz3 = 350

2. Let z be a complex number such that the imaginary part of z is nonzero

and a = z2 + z + 1 is real. Then a cannot take the value (A) –1 (B) 1 3 (C) 1 2

(D) 3 4

https://dl.doubtnut.com/l/_bEDFAGW3Bq1m
https://dl.doubtnut.com/l/_Zw4K9s2LoXx1


A. -1

B. 

C. 

D. 

Answer: D

View Text Solution

1

3

1

2

3

4

3. Let complex numbers  lies on circle 

 respectively.

If  satis�es the equation  then  is equal

to (a)  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

α and
1

α

(x − x0)2(y − y0)2 = r2 and (x − x0)2 + (y − y0)2 = 4r2

z0 = x0 + iy0 2|z0|2 = r2 + 2 |α|

1

√2

1

2

1

√7

1

3

1/√2

1/2

1/√7

1/3

https://dl.doubtnut.com/l/_Zw4K9s2LoXx1
https://dl.doubtnut.com/l/_9UPM21gH3sFp


Answer: C

View Text Solution

4. Let , be two distinct complex numbers and let 

for some number "t" with o

A. 

B. 

C. 

D. 

Answer: A::C::D

View Text Solution

Z1 and Z2

w = (1 − t)z1 + tz2

|z − z1| + |z − z2| = |z1 − z2|

(z − z1) = (z − z2)

∣
∣
∣

z − z1 z̄ − z̄1

z2 − z1 z̄2 − z̄1

∣
∣
∣

= 0

arg(z − z1) = arg(z2 − z1)

5. Let w = (  and  Further √3 + )
ι

2
P = {wn : n = 1, 2, 3, .... . },

H1 = {z ∈ C :Re(z) > } and H2 = {z ∈ c :Re(z) < − }
1

2

1

2

https://dl.doubtnut.com/l/_9UPM21gH3sFp
https://dl.doubtnut.com/l/_DThwGyPJbs0d
https://dl.doubtnut.com/l/_JnuYy1iuNent


Where C is set of all complex numbers. If  and

O represent the origin, then  =

A. 

B. 

C. 

D. 

Answer: C::D

View Text Solution

z1 ∈ P ∩ H1, z2 ∈ P ∩ H2

∠Z1OZ2

π/2

π/6

2π/3

5π/6

6. Let a,b  R and  . Suppose

, where . If 

 and z in S, then (x,y) lies on

A. the circle with radius  and centre  for 

B. the circle with radius  and centre 

∈ a2 + b2 ≠ 0

S = {z ∈ C : z = , t ∈ R, t ≠ 0}
1

a + ibt
i = √−1

z = x + iy

1

2a
( , 0)

1

2a
a > 0be ≠ 0

−
1

2a
( − , 0)a < 0, b ≠ 0

1

2

https://dl.doubtnut.com/l/_JnuYy1iuNent
https://dl.doubtnut.com/l/_sqoGvn4NG9OQ


C. the axis for 

D. the y-axis for 

Answer: A::C::D

View Text Solution

a ≠ 0, b = 0

a = 0, b ≠ 0

7. Let  be real numbers such that  If the

complex number  satis�es  , then which of

the following is (are) possible value9s) of x?|  (b) 

  (d) 

A. 

B. 

C. 

D. 

Answer: A::D

a, b, xandy a − b = 1andy ≠ 0.

z = x + iy Im( ) = y
az + b

z + 1

−1 − √1 − y2

1 + √1 + y2 −1 + √1 − y2 −1 − √1 + y2

−1 − √1 − y2

1 + √1 + y2

1 − √1 + y2

−1 + √1 − y2

https://dl.doubtnut.com/l/_sqoGvn4NG9OQ
https://dl.doubtnut.com/l/_NQtohFEyfY62


View Text Solution

8. For a non-zero complex number  , let  denote the principal

argument with  Then, which of the following

statement(s) is (are) FALSE?  where  (b)

The function  de�ned by  for all 

 , is continuous at all points of  , where  (c) For any two

non-zero complex numbers  and  ,  is

an integer multiple of  (d) For any three given distinct complex

numbers  ,  and  , the locus of the point  satisfying the condition 

 , lies on a straight line

A.  where 

B. The function , de�ned by 

for all , is continous at all points of R, where 

C. For any tow non-zero complex number  and 

 is an integer multiple of 

z arg(z)

π < arg(z) ≤ π

arg( − 1, − i) = ,
π

4
i = √−1

f :R → ( − π, π], f(t) = arg( − 1 + it)

t ∈ R R i = √−1

z1 z2 arg( ) − arg(z1) + arg(z2)
z1

z2

2π

z1 z2 z3 z

arg( ) = π
(z − z1)(z2 − z3)

(z − z3)(z2 − z1)

arg( − 1 − i) = ,
π

4
i = √−1

f :R → ( − π, π] f(t) = arg( − 1 + it)

t ∈ R i = √−1

z1

z2, arg( − arg(z1) + arg(z2)
z1

z2
2π

https://dl.doubtnut.com/l/_NQtohFEyfY62
https://dl.doubtnut.com/l/_nQBud5ahROd8


D. For any three given distinct complex numbers  the

locus of the point z satisfying the condition

, lies on a strainght line.

Answer: A::B::D

View Text Solution

z1, z2 and z3

( ) = π
(z − z1)(z2 − z3)

(z − z3)(z2 − z1)

9. Let  be non-zero complex numbers and  be the set of solutions 

 of the equation  ,

where  . Then, which of the following statement(s) is (are)

TRUE? If  has exactly one element, then  (b) If  , then 

has in�nitely many elements (c) The number of elements in

 is at most 2 (d) If  has more than one element,

then  has in�nitely many elements

A. If L has exactly one element, then 

B. If  then L has in�nitely many elements

s,  t,  r L

z = x + iy  (x,  y ∈ R,   i = √−1) sz + tz + r = 0

z = x − iy

L |s| ≠ |t| |s| = |t| L

lnn{z : |z − 1 + i| = 5} L

L

|s| ≠ |t|

|s| = |t|

https://dl.doubtnut.com/l/_nQBud5ahROd8
https://dl.doubtnut.com/l/_usAY9srtG3i1


C. The number of elements in  is at most 2

D. If L has most than one elements, then L has in�nitely many

elements.

Answer: A::C::D

View Text Solution

L ∩ {z : |z − 1 + i| = 5}

10. Let , where

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

S = S1 ∩ S2 ∩ S3

s1 = {z ∈ C : |z| < 4}, S2 = {z ∈ C : ln[ ] > 0} and S3 =
z − 1 + √3i

1 − √31

10π

3

20π

3

16π

3

32π

3

https://dl.doubtnut.com/l/_usAY9srtG3i1
https://dl.doubtnut.com/l/_ny0ZTvWktqFB


11. Let , where ,  

 

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

S = S1 ∩ S2 ∩ S3 S1 = {zinC:|z| < 4}

S2 = {z  inC:Im[ ] > 0} and S3 = {zinC :Rez > 0}
z − 1 + √3i

1 − √3i

min
z ∈S

|1 − 3i − z| =

2 − √3

2

2 + √3

2

3 − √3

2

3 + √3

2

12. Let  be the complex number . Then the

number of distinct complex cos numbers z satisfying

 is

ω cos( ) + i sin( )
2π

3

2π

3

Δ =

∣
∣ 
∣ 
∣
∣

z + 1 ω ω2

ω z + ω2 1

ω2 1 z + ω

∣
∣ 
∣ 
∣
∣

= 0

https://dl.doubtnut.com/l/_ny0ZTvWktqFB
https://dl.doubtnut.com/l/_hDlrhQeZeqV1
https://dl.doubtnut.com/l/_linTyuphDIL3


View Text Solution

13. If z is any complex number satisfying  then the

maximum value of  is

View Text Solution

|z − 3 − 2i| ≤ 2

|2z − 6 + 5i|

14. For any integer k, let , where .

Value of the expression. ________.

View Text Solution

αk = + i sin.
cos(kπ)

7
kπ

7
I = √−1

is
∑12

k= 1 |αk+ 1 − αk|

∑3
k= 1 |α4k− 1 − α4k− 2|

https://dl.doubtnut.com/l/_linTyuphDIL3
https://dl.doubtnut.com/l/_3DHr9URjLHBS
https://dl.doubtnut.com/l/_lJ9dhnMD2eke

