
MATHS

BOOKS - BHARATI BHAWAN MATHS (HINGLISH)

COMPLEX NUMBERS

Example

1. let =1-2i, =1 and =3+4i. If  : then express z in

the form A + Ib.

Watch Video Solution

z1 z2 z3 z = ( + )
1

z1

3

z2

z3

z2

2. let =1-2i, =1 and =3+4i. If  : �nd |z| ,  and amp

z.

Watch Video Solution

z1 z2 z3 z = ( + )
1

z1

3

z2

z3

z2
z̄

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_77xIGQFqfm6u
https://dl.doubtnut.com/l/_2oCbhQDzlIIQ


3. let =1-2i, =1 and =3+4i. If  :express z in the

trignometrical form.

Watch Video Solution

z1 z2 z3 z = ( + )
1

z1

3

z2

z3

z2

4. Find real  (-pi,pi) so that is purely real .

Watch Video Solution

θ ∈
3 + 2i sin θ

1 − 2i sin θ

5. Find real  (-pi,pi) so that is purely imaginary .

Watch Video Solution

θɛ
3 + 2i sin θ

1 − 2i sin θ

6. Solve for x,y R: .

Watch Video Solution

∈ (x4 + 2xi)−(3x2 + yi) = (1 + 2yi) +
34

3 + 5i

https://dl.doubtnut.com/l/_2oCbhQDzlIIQ
https://dl.doubtnut.com/l/_h4zLv9cm67T2
https://dl.doubtnut.com/l/_euDdcK1NzUIC
https://dl.doubtnut.com/l/_UwPua5MVKe2O
https://dl.doubtnut.com/l/_eGiU88VVq6jY
https://dl.doubtnut.com/l/_aZ7A8F56gFj5


7. Prove that +1=0 for all odd integral values of n.

Watch Video Solution

( )

3n
√3 + i

√3 − i

8. Let  . Find f(-5+ .

Watch Video Solution

f(x) = x4 + 9x3 + 35x2 − x + 4 2√−4)

9. If  then possible value of  is  b. 

 c.  d.  e. 

Watch Video Solution

√a + ib = x + iy, √a − ib x2 + y2

√x2 + y2 x + iy x − iy √x2 − y2

10. Express  as the sum of two squares.

Watch Video Solution

(1 + a2)(1 + b2)(1 + c2)

https://dl.doubtnut.com/l/_aZ7A8F56gFj5
https://dl.doubtnut.com/l/_iYdU4Jw7gfjm
https://dl.doubtnut.com/l/_txavW2hdyeqa
https://dl.doubtnut.com/l/_UWb4BIT2YjPl


11. Evaluate: 

Watch Video Solution

√−4 − 3i

12. If z=a+ib, |z|=1 and b 0, show that z can be represented as 

 where c is a real number.

Watch Video Solution

≠

z =
c + i

c − i

13. lf  are real numbers and  is a complex number such that, 

 then  equals. (a) 

 (b)  (c)  (d) 

Watch Video Solution

a, b, c z

a2 + b2 + c2 = 1 and b + ic = (1 + a)z
1 + iz

1 − iz
b − ic

1 − ia

a + ib

1 + c

1 − c

a − ib

1 + a

b + ic

14. Find all non zero complex numbers z satisfying 

Watch Video Solution

z̄ = iz2

https://dl.doubtnut.com/l/_F2RpbLjT463J
https://dl.doubtnut.com/l/_SjtGujfigXtV
https://dl.doubtnut.com/l/_a3FNLjeSn6qp
https://dl.doubtnut.com/l/_SkgFthP8DnBt


15. Find the complex number z satisfying the equations

Watch Video Solution

∣
∣
∣

∣
∣
∣

= ,
∣
∣
∣

∣
∣
∣

= 1
z − 12

z − 8i

5

3
z − 4
z − 8

16. For every real number , �nd all the complex numbers z that

satisfy the equation 

Watch Video Solution

a ≥ 0

2|z| − 4az + 1 + ia = 0

17. Let  and . If z is a complex number such that

the argument of , then prove that .

Watch Video Solution

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

is
z − z1

z − z2

π

4
|z − 7 − 9i| = 3√2

https://dl.doubtnut.com/l/_SkgFthP8DnBt
https://dl.doubtnut.com/l/_JdVKR0Mb8Inl
https://dl.doubtnut.com/l/_oiAGAcr5amRn
https://dl.doubtnut.com/l/_9TdTLqbvki2e


18. Let  ,  be two complex numbers such that  is unimodular

. If  is not unimodular then �nd .

Watch Video Solution

z1 z2
z1 − 2z2

2 − z1z̄2

z2 |z1|

19. If u=  , prove that  .

Watch Video Solution

√z1z2 |z1| + |z2| =
∣∣
∣

+ u
∣∣
∣

+
∣∣
∣

− u
∣∣
∣

z1 + z2

2

z1 + z2

2

20. If  then prove that the complex number z also satis�es

the inequality  .

Watch Video Solution

|z − 3i| < √5

|i(z + 1) + 1| < 2√5

21. Statement-1: for any non-zero complex number

 arg (z)  |z − 1| ≤ ||z| − 1| + |z|

https://dl.doubtnut.com/l/_vXRMl1cES2fW
https://dl.doubtnut.com/l/_tbkDq02rJ1LJ
https://dl.doubtnut.com/l/_zGXoOcXKs7p4
https://dl.doubtnut.com/l/_9IFRRTDj96Yt


Statement-2 : For any non-zero complex number z 

Watch Video Solution

∣
∣
∣

− 1
∣
∣
∣

≤ arg(z)
z

|z|

22. Show that for any two non zero complex numbers

Watch Video Solution

z1, z2(|z1| + |z2|)|z1|z1| + z2|z2|| ≤ 2|z1 + z2|

23. , then show that 

Watch Video Solution

|z| ≤ 1, |w| ≤ 1

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

24. z0 is a root of the equation + +

+.......+ =2 where  then

Watch Video Solution

zn cos[θo] zn− 1 cos[θ1] zn− 2 cos[θ2]

zn cos[θ[n − 1]] + cos θ[n] Θ[i] ∈ R

https://dl.doubtnut.com/l/_9IFRRTDj96Yt
https://dl.doubtnut.com/l/_4MDJdDe2Qfhj
https://dl.doubtnut.com/l/_L7BmmmI275ne
https://dl.doubtnut.com/l/_yH7xCp7GjLW6


25. If  then locate the region in the

Argand plane which represents 

Watch Video Solution

(log)√3( ) > 2,
|z|

2
− |z| + 1

2 + |z|

z.

26. Locate the region in the argand plane for z satisfying |z+i|=|z-2|.

Watch Video Solution

27. Locate the complex number z such that 

Watch Video Solution

log [ ] < 2cosπ
6

|z − 2| + 5

4|z − 2| − 4

28. Find the fourth roots of -16i.

Watch Video Solution

https://dl.doubtnut.com/l/_yH7xCp7GjLW6
https://dl.doubtnut.com/l/_a1wtHQ3ZxZqI
https://dl.doubtnut.com/l/_alAOPgpIzyV1
https://dl.doubtnut.com/l/_R7hMyyl9QAAk
https://dl.doubtnut.com/l/_ebOmy6jRxkrb


29. Find the roots common to the equations  and

.

Watch Video Solution

x5 − x3 + x2 − 1 = 0

x4 = 1

30. Find non zero integral solutions of 

Watch Video Solution

|1 − i|x = 2x .

31. If  prove that 

Watch Video Solution

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

32. If  and also , then

prove that

Watch Video Solution

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

https://dl.doubtnut.com/l/_kINzx0U9kUYb
https://dl.doubtnut.com/l/_pxiry5abbrYW
https://dl.doubtnut.com/l/_PMpoeWT4hQ6T
https://dl.doubtnut.com/l/_VwEvIxcAuBuT
https://dl.doubtnut.com/l/_Xutsw6nNt3Rt


33. If  then 

cos3alpha+cos3beta+cos3gamma=cos3gamma=3cos(alpha+beta+gamma)

cos 3alpha+cos3beta+cos3gamma=0

sin3theta+sin3beta+sin3gamma=0 sin3alpha+sin3beta+sin3gamma=

3sin(alpha+beta+gamma)`

Watch Video Solution

sinα + sinβ + sinγ = cosα + cos β + cos γ = 0, (A)

(B) (C)

(D)

34. Solve the equation  and deduce that 

Watch Video Solution

z8 + 1 = 0

cos 4θ = 8(cos θ − cos( ))(cos θ − cos( ))(cos θ − cos( ))(co
π

8

3θ

3

5π

8

35. 

Watch Video Solution

cos( )cos( )cos( )cos( ) =
π

8

3π

8

5π

8
7π
8

https://dl.doubtnut.com/l/_Xutsw6nNt3Rt
https://dl.doubtnut.com/l/_piFPwIvpj9nd
https://dl.doubtnut.com/l/_O7BUlRxwDgDo


36. If =  , �nd the sum 

 .

Watch Video Solution

(1 + x)n a0 + a1x + a2x
2 + ...... + anx

n

a0 + a4 + a8 + a12 + …. .

37. If  be  roots if unity and w be a non real

complex cube root of unity, then  can be equal to

Watch Video Solution

1, z1, z2, z3.... zn− 1 nth

n− 1

∏
r= 1

(w − zr)

38. If  be  roots if unity and w be a non real

complex cube root of unity, then  can be equal to

Watch Video Solution

1, z1, z2, z3.... zn− 1 nth

n− 1

∏
r= 1

(w − zr)

https://dl.doubtnut.com/l/_bewhtW32fNnd
https://dl.doubtnut.com/l/_NCV8uBMkYDhv
https://dl.doubtnut.com/l/_MNmlZfWuOtbG


39. If  be  roots if unity and w be a non real

complex cube root of unity, then  can be equal to

Watch Video Solution

1, z1, z2, z3.... zn− 1 nth

n− 1

∏
r= 1

(w − zr)

40. If n is an odd integer but not a multiple of 3, then prove that

 is a factor of 

Watch Video Solution

xy( + y)(x2 + y2 + xy) (x + y)n − xn − y2.

41. Find the complex number z such that |z-2+2i|  1 and z has the :

least absoluate value.

Watch Video Solution

≤

42. Find the complex number z such that |z-2+2i|  1 and z has the :

numerically least amplitude.

≤

https://dl.doubtnut.com/l/_sMmGbXtVQ0Xa
https://dl.doubtnut.com/l/_3BsQRq2p6znQ
https://dl.doubtnut.com/l/_2JJoQoP7OqUP
https://dl.doubtnut.com/l/_4y0qoV7jneli


Watch Video Solution

43. Let  represent two complex numbers on the complex

plane. Suppose the complex slope of the line joining A and B is de�ned as

.If the line , with complex slope , with complex slope

, on the complex plane are perpendicular then prove that

.

Watch Video Solution

A(z1) and (z2)

z1 − z2

z̄1 − z̄2
l1 ω1, and l2

omeg2

ω1 + ω2 = 0

44. Two di�erent non-parallel lines cut the circle  at points

, respectively. Prove that these lines meet at the point given

by 

Watch Video Solution

|z| = r

a, b, c and d

a− 1 + b− 1 − c− 1 − d − 1

a− 1b− 1 − c− 1d − 1

45. If  where  such that the sum of no two

values being zero and  where 

z1 + z2 + z3 + z4 = 0 b1 ∈ R

b1z1 + b2z2 + b3z3 + b4z4 = 0 z1, z2, z3, z4

https://dl.doubtnut.com/l/_4y0qoV7jneli
https://dl.doubtnut.com/l/_eR3lOCD8sxe2
https://dl.doubtnut.com/l/_B1LPAy0gJUJX
https://dl.doubtnut.com/l/_mxhOhnKGjYIa


Exercise

are arbitrary complex numbers such that no three of them are collinear,

prove that the four complex numbers would be concyclic if

.

Watch Video Solution

|b1b2||z1 − z2|2 = |b3b4||z3 − z4|2

1. Express  in the form x+iy.

Watch Video Solution

(2 + i)
2

2 + 3i

2. if z=  then �nd Re(z).

Watch Video Solution

3 − 4i

(4 − 2i)(1 + i)

3. IF  is purely real, �nd the set of value of x.

h id l i

sin + cos + i tanx

2
x

2
x

2

1 + 2i sin x

2

https://dl.doubtnut.com/l/_mxhOhnKGjYIa
https://dl.doubtnut.com/l/_QhtZUtW9pByq
https://dl.doubtnut.com/l/_9zqO4H3aOY62
https://dl.doubtnut.com/l/_df7sVAKm9WoC


Watch Video Solution

4. Simplify  in the form

A+iB.

Watch Video Solution

+ −
20

√3 − √−2

30

3√−2 − 2√3

14

2√3 − √−2

5. Find all values of  for which  is purely real.

Watch Video Solution

θ
1 − i sin θ

1 + i cos θ

6. Find the real values of 

Watch Video Solution

x and y,   if : (3m − 2i)(2 + i)2 = 10(1 + i)

7. 

Watch Video Solution

(x + iy)(2 − 3i) = 4 + i

https://dl.doubtnut.com/l/_df7sVAKm9WoC
https://dl.doubtnut.com/l/_s4HBtTXnohHI
https://dl.doubtnut.com/l/_J0qe0Ib7SIDc
https://dl.doubtnut.com/l/_lngraKWyQ6o8
https://dl.doubtnut.com/l/_1aMexnLB9FjO


8. Find all complex numbers z for which  is purely imaginary.

Watch Video Solution

z − 2

z + 2

9. Find the real value of  if 

Watch Video Solution

x and y + = i
(1 + i)x − 2i

3 + i

(2 − 3i)y + i

3 − i

10. If =-3+ixy, =x+y+4i and =  then �nd x and y .

Watch Video Solution

z1 z2 z1 z̄2

11. Evaluate: 

Watch Video Solution

[i19 + ( )
25

]

2
1

i

https://dl.doubtnut.com/l/_1aMexnLB9FjO
https://dl.doubtnut.com/l/_JLwfh4kIbBUi
https://dl.doubtnut.com/l/_FGrgz4gGCXkf
https://dl.doubtnut.com/l/_x9wZQVCmkw0J
https://dl.doubtnut.com/l/_gXEY8i7hzafl


12. Evaluate  .

Watch Video Solution

(i17 − )
3

1

i34

13. If  then �nd the least positive integral value of 

Watch Video Solution

( )
m

= 1,
1 + i

1 − i
m.

14. Prove that = 0 if n is an odd integer and, equal to

 if n is an even integer.

Watch Video Solution

(1 + i)
2n

+ (1 − i)
2n

2n+ 1

( − 1)n/ 2

15. If  �nd he value of 

Watch Video Solution

x = √−2 − 1 x4 + 4x3 + 6x2 + 4x + 9

https://dl.doubtnut.com/l/_B4Cu399Shg2E
https://dl.doubtnut.com/l/_SayeA8WFaaQh
https://dl.doubtnut.com/l/_9mUwiQmvcMjK
https://dl.doubtnut.com/l/_6ETPuYxfIgqA
https://dl.doubtnut.com/l/_2gafvX3PxmOY


16. If  �nd the value of 

Watch Video Solution

a =
1 + i

√2
a6 + a4 + a2 + 1

17. If = x-iy , prove that =x+iy.

Watch Video Solution

√a − ib √a + ib

18. If  = x + iy, prove that :  = x- iy .

Watch Video Solution

3√a + ib 3√a − ib

19.  then prove that 

Watch Video Solution

(x + iy) = (a + ib)
1
3 ( + ) = 4(a2 − b2)

x

a

y

b

20. Express  as the sum of two squares.

h id l i

(1 + a2)(1 + b2)

https://dl.doubtnut.com/l/_2gafvX3PxmOY
https://dl.doubtnut.com/l/_I3JWSd5KbB38
https://dl.doubtnut.com/l/_t3kq4aFUkEN0
https://dl.doubtnut.com/l/_IvMTPTQ0rqy3
https://dl.doubtnut.com/l/_Z0flbVm6P0PH


Watch Video Solution

21. If  and  then =?

Watch Video Solution

√7 − 24i = x + iy x = ± 4, y = ± 3 √7 − 24i

22. Find the square root of .

Watch Video Solution

8 − 15i

23. If  = 12  , �nd the complex number z .

Watch Video Solution

z2 √−1

24. Find the square root of  .

Watch Video Solution

+ + ( + ) +
x2

y2

y2

x2

1

2i

x

y

y

x

31

16

https://dl.doubtnut.com/l/_Z0flbVm6P0PH
https://dl.doubtnut.com/l/_nEiBHZKVVB03
https://dl.doubtnut.com/l/_5L90nBQ2CcYM
https://dl.doubtnut.com/l/_FR4GxqbV9Uwt
https://dl.doubtnut.com/l/_CHf94vmHRz6t
https://dl.doubtnut.com/l/_DKV2m9VXoh0q


25. Find the conjugate, modulus and argumetn of 

Watch Video Solution

√2 − √2i

26. If z =  , �nd |z| , arg z and  .

Watch Video Solution

(1 + i)(1 + √3i)
2

1 − i
z̄

27. Write  in the trigonometrical form.

Watch Video Solution

1 + − i
i

2

28. If = 3i and  = -1 -i , �nd the value of arg  .

Watch Video Solution

z1 z2
z1

z2

https://dl.doubtnut.com/l/_DKV2m9VXoh0q
https://dl.doubtnut.com/l/_iyAf3YEXD2rr
https://dl.doubtnut.com/l/_38Pe9p5mE1gr
https://dl.doubtnut.com/l/_B4q0l6uzoNrC


29. Find the modulus and amplitude of  . Also write

the complex number in its polar form.

Watch Video Solution

−
1

(1 − i)2

1

(1 + i)2

30. Solve the equation  , where z is a complex number.

Watch Video Solution

z2 + |z| = 0

31. Find the complex number z if =0

Watch Video Solution

z2 + z̄

32. Solve for z:  =  .

Watch Video Solution

z2 (iz̄)2

https://dl.doubtnut.com/l/_52MxYkdhDwSb
https://dl.doubtnut.com/l/_psR3XYaBuWDn
https://dl.doubtnut.com/l/_L8lrhytxyBwy
https://dl.doubtnut.com/l/_8Hfyld0zwVPc


33. which of the foolowing satis�es 

Watch Video Solution

|z + 1| = z + 2 + 2i

34. Determine the complex numbers which satisfy the equation = .

Watch Video Solution

− iz̄ z2

35. Find all complex numbers satisfying  = 0.

Watch Video Solution

|z|2 + z2 − 5 + i√3

36. Is there any z such that  ? If so, �nd z.

Watch Video Solution

∣
∣
∣

∣
∣
∣

= 1
z + 2

z + 4i

https://dl.doubtnut.com/l/_fXb5qfPKUUyz
https://dl.doubtnut.com/l/_xOMTU5OdTOsw
https://dl.doubtnut.com/l/_6u4Flkhw45EF
https://dl.doubtnut.com/l/_tYhM62ugfBX9


37. IF 1age1

z+a|z+|+i=0`

Watch Video Solution

, f ∈ dallcomp ≤ xνmberszsatiy ∈ gtheequatio ∈

38. Find all complex numbers satisfying =  .

Watch Video Solution

z̄ z2

39. For every real number c  0, �nd all complex numbers z which

satisfy the equation , where  and

passing through (-1,4).

Watch Video Solution

≥

|z|2 − 2iz + 2c(1 + i) = 0 i = √−1

40. Let the complex numbers z of the form  satisfy arg

. Then the ordered pairs 

x + iy

( ) = and |z − 3 + i| = 3
3z − 6 − 3i

2z − 8 − 6i

π

4

https://dl.doubtnut.com/l/_uYyEJcxH2qDO
https://dl.doubtnut.com/l/_qWo3AVlY2Tdf
https://dl.doubtnut.com/l/_giKa3o6g9PEL
https://dl.doubtnut.com/l/_EzJC1sx2pyDj


 are (A)  (B)  (C) 

 (D) 

Watch Video Solution

(x, y) (4 − , 1 + )
4

√5

2

√5
(4 + , 1 − )

5

√5

2

√5

(6 − 1) (0, 1)

41. If z = x + iy and |z+6| = |2z+3| , prove that =9.

Watch Video Solution

x2 + y2

42. if argument of  then prove that 

Watch Video Solution

=
z − 1

z + 1

π

4
x2 + y2 − 2y = 1

43. If z is a normal complex for which |z| = 1 , prove that is a purely

imaginary number.

Watch Video Solution

z − 1

z + 1

https://dl.doubtnut.com/l/_EzJC1sx2pyDj
https://dl.doubtnut.com/l/_0Zd7l6y05SpH
https://dl.doubtnut.com/l/_ABa2jehdSyKZ
https://dl.doubtnut.com/l/_LnRcv6fZaqsh
https://dl.doubtnut.com/l/_pp99EkhoJqET


44. Show that a real value of  will satisfy hte equation

 if  real.

Watch Video Solution

x

(1 − ix) /(1 + ix) = a − ib a2 + b2 = 1, wherea, b

45. If  = x+iy , prove that : 

 .

Watch Video Solution

(a1 + ib1)(a2 + ib2)...(an + ibn)

(a2
1 + b2

1)(a
2
2 + b2

2)...(a2
n + b2

n) = x2 + y2

46. If  = x+iy , prove that : 

 .

Watch Video Solution

(a1 + ib1)(a2 + ib2)...(an + ibn)

tan− 1 + tan− 1 + ... + tan− 1 = tan− 1b1

a1

b2

a2

bn

an

y

x

47. If the complex numbers  lie on te unit circle |z| = 1 then

show that 

Watch Video Solution

z1, z2, ....... zn

|z1 + z2 + .... . + zn| = ∣∣z
− 1
1 1 + z − 1

2 + ....... + z
− 1
n ∣∣.

https://dl.doubtnut.com/l/_pp99EkhoJqET
https://dl.doubtnut.com/l/_zlym5u26VJAh
https://dl.doubtnut.com/l/_VBYmCyPB16ku
https://dl.doubtnut.com/l/_egA0x7YNOrUg


48. Show that if , then 

Watch Video Solution

iz3 + z2 − z + i = 0 |z| = 1

49. If f(z) =  where z is a complex

number and  , etc , are real , prove that  .

Watch Video Solution

a0z
n + a1z

n− 1 + a2z
n− 2 + ... + an

a1, a2
¯̄¯̄̄ ¯̄f(z) = f(z̄)

50. If  = , prove that amp  - amp  =  .

Watch Video Solution

|z1 + z2| |z1 − z2| z1 z2
π

2

51. Prove that  = +  if  is purely imaginary.

Watch Video Solution

|z1 + z2|
2

|z1|
2

|z2|
2 z1

z2

https://dl.doubtnut.com/l/_egA0x7YNOrUg
https://dl.doubtnut.com/l/_evcbJVZQPWWr
https://dl.doubtnut.com/l/_bSmWcjpBjGPh
https://dl.doubtnut.com/l/_tQIDwNFxQbro
https://dl.doubtnut.com/l/_kxN23YvUAmCH
https://dl.doubtnut.com/l/_VfCl8zS2TLiE


52. Prove that .

Watch Video Solution

|z1 + z2|
2

+ |z1 − z2|
2

= 2|z1|
2

+ 2|z2|
2

53. Prove that 

where  are complex numbers.

Watch Video Solution

∣∣
∣α +√α2 − β2∣∣

∣ +
∣∣
∣α −√α2 − β2∣∣

∣ = |α + β| + |α − β|

α, β

54. Prove that .

Watch Video Solution

|1 − z̄1z2|
2

− |z1 − z2|
2

= (1 − |z1|
2)(1 − |z2|

2)

55. If , prove that .

Watch Video Solution

|z − 1| < 3 |iz + 3 − 5i| < 8

https://dl.doubtnut.com/l/_VfCl8zS2TLiE
https://dl.doubtnut.com/l/_A3zjTWWKE1Xg
https://dl.doubtnut.com/l/_6lP9uJoBemFG
https://dl.doubtnut.com/l/_rjPBcqRSAyKE


56. Prove that for nonzero complex numbers  

.

Watch Video Solution

|z1 + z2|

∣
∣
∣

+
∣
∣
∣

≤ 2(|z1| + |z2|)
z1

|z1|

z2

|z2|

57. Prove that following inequalities: 

(i)  (ii) 

Watch Video Solution

∣
∣
∣

− 1
∣
∣
∣

≤ |argz|
z

|z|
|z − 1| ≤ |z||argz| + |z| − 1∣

58. Find the value of , if  is a complex cube root of unity.

Watch Video Solution

w4 + w6 + w8 w

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

 has a solution.

Watch Video Solution

α

z + α|z − 1| + 2i = 0

https://dl.doubtnut.com/l/_WVsKnfAzrJ4e
https://dl.doubtnut.com/l/_dhrDs5ccAknq
https://dl.doubtnut.com/l/_agB4XYdig5oB
https://dl.doubtnut.com/l/_pUFhljCRHeAS


60. If a, b are real, prove that the equation +az+b=0 will not have any

purely real solution if < 4b.

Watch Video Solution

z2

a2

61. Find the maximum and minimum values of  satisfying 

Watch Video Solution

|z|
∣
∣
∣
z +

∣
∣
∣

= 2
1

z

62. If  then determine the least value of .

Watch Video Solution

|z| ≥ 3,
∣
∣
∣
z +

∣
∣
∣

1

z

63. If z is a complex number such that  show that 

when  is the maximum.

Watch Video Solution

∣
∣
∣
z +

∣
∣
∣

= 1
1

z
Re(z) = 0

|z|

https://dl.doubtnut.com/l/_pUFhljCRHeAS
https://dl.doubtnut.com/l/_HnumifbyDrdm
https://dl.doubtnut.com/l/_969S0nHaZTgR
https://dl.doubtnut.com/l/_2amztxmZcgNG
https://dl.doubtnut.com/l/_a5tzt8iCcAeI


64. Locate the region in the Argand plane for the complex number z

satisfying |z-4| < |z-2|.

Watch Video Solution

65. Indicate the region represented by  .

Watch Video Solution

≤ argz ≤
π

6

π

4

66. Indicate the region in the Argand plane respresented by

=4 .

Watch Video Solution

|z + 1|2 + |z − 1|2

67. Prove that the product of any number of unimodular complex

numbers is also a unimodular complex number whose amplitude is equal

https://dl.doubtnut.com/l/_a5tzt8iCcAeI
https://dl.doubtnut.com/l/_CwnnOPgLgXyn
https://dl.doubtnut.com/l/_CubvHwPnH73n
https://dl.doubtnut.com/l/_MMt4rD4L7SE9
https://dl.doubtnut.com/l/_etWfDK0WKYVU


to the sum of their amplitudes.

Watch Video Solution

68.    Separate the real and imaginary parts of

Watch Video Solution

(cosα + i sinα)(cos β + i sinβ)

(cot γ + i)(1 + i tanγ)

69. Prove that  .

Watch Video Solution

( )
n

= cos nθ + i sinnθ
1 + cos θ + i sin θ

1 + cos θ − i sin θ

70. If  ,prove that  .

Watch Video Solution

α =
π

12
= i

(cosα + i sinα)(cos 2α + i sin 2α)

cos 3α − i sin 3α

https://dl.doubtnut.com/l/_etWfDK0WKYVU
https://dl.doubtnut.com/l/_JfLjYzPKXZ1F
https://dl.doubtnut.com/l/_efqcnvTvfx7A
https://dl.doubtnut.com/l/_ikS0CymanJ1H


71. Prove that

Watch Video Solution

( )
5

= cos(10x − ) + i sin(10x − )
cos x + i sinx

sinx + i cos x

5π
2

5π
2

72. Find the value of : .

Watch Video Solution

4√1

73. Find the value of : .

Watch Video Solution

11 / 5

74. Find the value of : .

Watch Video Solution

(1 − i)
1 / 3

https://dl.doubtnut.com/l/_EoCBitk8aKP2
https://dl.doubtnut.com/l/_WhZCqRl2WGIP
https://dl.doubtnut.com/l/_J4eA7hZBKb6g
https://dl.doubtnut.com/l/_9kPQbTHBPswo


75. Find the value of : .

Watch Video Solution

(1 − √3i)
2 / 5

76. Find the value of : .

Watch Video Solution

4√−64

77. Find the value of : 

Watch Video Solution

(1 + i)n, n ∈ N

78. Solve for x : =0.

Watch Video Solution

x5 − 1

79. Solve for x : =0.x6 − 1

https://dl.doubtnut.com/l/_TfJC3Zz6BEDI
https://dl.doubtnut.com/l/_hdGMvRs0zFJX
https://dl.doubtnut.com/l/_YGxn4S5nLB1s
https://dl.doubtnut.com/l/_cINHHTbXKwIq
https://dl.doubtnut.com/l/_kykwcMPOyPQD


Watch Video Solution

80. Solve for x :  =0.

Watch Video Solution

x5 + x3 − x2 − 1

81. Solve for x :  =0.

Watch Video Solution

x4 + x3 + x2 + x + 1

82. Sum of common roots of the equations  and 

 is

Watch Video Solution

z3 + 2z2 + 2z + 1 = 0

z1985 + z100 + 1 = 0

83. Solve: =0.

Watch Video Solution

8C0x
8 +8 C2x

6 +8 C4x
4 +8 C6x

2 + 1

https://dl.doubtnut.com/l/_kykwcMPOyPQD
https://dl.doubtnut.com/l/_qIbsbZ00uOuG
https://dl.doubtnut.com/l/_cSUiyZ8JRI9G
https://dl.doubtnut.com/l/_aa8cSRshBTBV
https://dl.doubtnut.com/l/_iUVJKvb3ApQE


84. Find the integral solutions of the following equation:

Watch Video Solution

(1 − i)x = (1 + i)x

85. Solve  =  where x is an integer  0.

Watch Video Solution

(1 + i)x 2x ≠

86. If , then the value of

 is equal to

Watch Video Solution

x2 − 2x cos θ + 1 = 0

x2n − 2xn cos nθ + 1, n ∈ N

87. If  ,  then show that 

.

2 cosA = x +
1

x
2 cos β = y +

1

y

2 cos(A − B) = +
x

y

y

x

https://dl.doubtnut.com/l/_iUVJKvb3ApQE
https://dl.doubtnut.com/l/_1lP2ijYeyGHd
https://dl.doubtnut.com/l/_98PzWGPONaqg
https://dl.doubtnut.com/l/_Wk9C9IFdCFJJ
https://dl.doubtnut.com/l/_bAqh5LuSo8Sq


Watch Video Solution

88. If Prove that 

Watch Video Solution

xn = cos( ) + i sin( )
π

2n
π

2n
x1x2…. . x∞ = − 1

89. If  be the complex numbers satisfying +4=2x, prove that 

 .

Watch Video Solution

z1, z2 x2

zn1 + zn2 = 2n+ 1 cos
nπ

3

90. If  is a root of the equation 

 then prove that 

Watch Video 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/_bAqh5LuSo8Sq
https://dl.doubtnut.com/l/_dYtWzi7GcYMf
https://dl.doubtnut.com/l/_mjtdjObyguWF
https://dl.doubtnut.com/l/_zrHVTK1wzxVU
https://dl.doubtnut.com/l/_WVvbsfP1lkth


91. If  is a root of the equation 

 then prove that 

Watch Video 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

92. If  then  is (A)  (B)  (C)

 (D) 

Watch Video Solution

z7 + 1 = 0 cos( )cos( )cos( )
π

7

3π

7

5π

7

1

8
−

1

8
1

2√2

1

2

93. Hence deduce that 

Watch Video Solution

=
cos(π)

9

cos(2π)

9

cos(3π)

9

cos(4π)

9

1

16

94. 

Watch Video Solution

(2 + ω + ω2)
3

+ (1 + ω − ω2)
3

= (1 − 3ω + ω2)
4

= 1

https://dl.doubtnut.com/l/_WVvbsfP1lkth
https://dl.doubtnut.com/l/_Beb3RVGcwlNf
https://dl.doubtnut.com/l/_XJGzkw0qKjcg
https://dl.doubtnut.com/l/_H6TPlJ2Yc4D4


Watch Video Solution

95. (i) If ,  be the imaginary cube root of unity, then show that 

Watch Video Solution

α β

α4 + β4 + α− 1β − 1 = 0

96. If , prove that 

Watch Video Solution

x = a + b, y = aω + bω2ndz = ω2 + bω

x3 + y3 + z3 = 3(a3 + b3)

97. If and , where  is an

imaginary cube. root of unity, prove that 

Watch Video Solution

x = a + b, y = aw + bw2 z = aw2 + bw w

x2 + y2 + z2 = 6ab.

https://dl.doubtnut.com/l/_H6TPlJ2Yc4D4
https://dl.doubtnut.com/l/_ahGdZz6vPHXa
https://dl.doubtnut.com/l/_2FKo3UlwotH9
https://dl.doubtnut.com/l/_hpFCnJUQCO7v


98. Prove that +1=0.

Watch Video Solution

( )

100

+ ( )

100
i + √3

2
i − √3

2

99. What is the value of ?

Watch Video Solution

( )

200

+ ( )

200

+ 1
i + √3

− i + √3

i − √3

i + √3

100. Prove that   .

Watch Video Solution

√−1 −√−1 − √1 − … ∝ = w or w2

101. Resolve into the linear factor: 

Watch Video Solution

a3 + b3

https://dl.doubtnut.com/l/_nAXvcc1esKtC
https://dl.doubtnut.com/l/_XathiLRmqMsh
https://dl.doubtnut.com/l/_TBQZUF2Tc4wF
https://dl.doubtnut.com/l/_r6mNRr9k5jlJ


102. Resolve into the linear factor: 

Watch Video Solution

a3 + b3 + c3 − 3abc

103. value of the series  is

Watch Video Solution

a0 − a2 + a4 − a6 + …. .

104. If  then �nd : 

 .

Watch Video Solution

(1 + x)n = a0 + a1x + a2x
2 + ... + anx

n

a1 − a3 + a5 − a7 + …

105. If  then �nd : 

 .

Watch Video Solution

(1 + x)n = a0 + a1x + a2x
2 + ... + anx

n

a0 + a3 + a6 + a9 + …

https://dl.doubtnut.com/l/_OYPY0BtUCk1o
https://dl.doubtnut.com/l/_vqH3nay32Rg6
https://dl.doubtnut.com/l/_1K0APmizaoIu
https://dl.doubtnut.com/l/_6jcJxmJZq1Qe
https://dl.doubtnut.com/l/_x0e1ThJBsYFx


106. If  �nd the value of 

Watch Video Solution

(1 + x + x2)
n

= a0 + a1x + a2x
2 + + a2nx2n,

a0 + a6 + + , n ∈ N.

107. If 1, ,…,  are the nth roots of unity then prove that : 

=n.

Watch Video Solution

a1, a2, a3 an− 1

(1 − a1)(1 − a2)(1 − a3)...(1 − an− 1)

108. If 1, ,…,  are the nth roots of unity then prove that : 

=0.

Watch Video Solution

a1, a2, a3 an− 1

1 + a1 + a2 + … + an− 1

109. If  is an  roots of unity, then 

equals

W h Vid S l i

α nth 1 + 2α + 3α2 + ……. . + nαn− 1

https://dl.doubtnut.com/l/_x0e1ThJBsYFx
https://dl.doubtnut.com/l/_4wWvyQJ2TRT2
https://dl.doubtnut.com/l/_iTm2XErt3gVs
https://dl.doubtnut.com/l/_qATEwIKoTC4t


Watch Video Solution

110. If  is a nth root of unity then 

upto n terms is equal to

Watch Video Solution

α( ≠ 1) S = 1 + 3α + 5α2 + ..........

111. 

Watch Video Solution

π

∑
p= 1

(3p + 2)[
10

∑
q= 1

− i ]

p
sin(2qπ)

11

cos(2qπ)

11

112. Show that the polynomial  is divisible

by 

Watch Video Solution

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

x3 + x2 + x + 1, wherep, q, r, s ∈ n.

https://dl.doubtnut.com/l/_qATEwIKoTC4t
https://dl.doubtnut.com/l/_42EWgz3XNGW0
https://dl.doubtnut.com/l/_B0ia03JNNV3y
https://dl.doubtnut.com/l/_bAadcs0w8Ivx


113. If  ia ROOT OF = 0 then show that  is also a root of 

 = 0. where p,q,r are integers.

Watch Video Solution

α x2 + x + 1 α

x3p + x3q+ 1 + x3r+ 2

114. If p,q,r are three consecutive integers 3, prove that 

is divisible by .

Watch Video Solution

≥ xp + xq + xr

x3 + x2 + x

115. 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 

Watch Video Solution

n

(x + 1)n = xn − 1

x3 + x2 + x.

116. If  where  is a nonreal complex cube root of 1 then �nd z.z2(¯̄ω)4 = 1 ω

https://dl.doubtnut.com/l/_PAVedjmAbeFX
https://dl.doubtnut.com/l/_dV5y5yeqakcT
https://dl.doubtnut.com/l/_zo0MZaHltJSP
https://dl.doubtnut.com/l/_J5BouPjYCscu


Watch Video Solution

117. Find z satisfying  such that amp z is the minimum.

Watch Video Solution

|z − 5i| ≤ 3

118. If  then 

equals

Watch Video Solution

|z − 25i| ≤ 15. |maximum arg(z) − minimum arg(z)|

119. Find the complex number Z, the greatest in absolute value which

satis�es 

Watch Video Solution

|z − 2 + 2i| = 1

120. Complex number  in AP

W h Vid S l i

z1, z2 and z3

https://dl.doubtnut.com/l/_J5BouPjYCscu
https://dl.doubtnut.com/l/_h6tiiglu1Ahd
https://dl.doubtnut.com/l/_lwvP8aszzwWY
https://dl.doubtnut.com/l/_sKAHAn9p3OhK
https://dl.doubtnut.com/l/_UAk6xwok9N7q


Watch Video Solution

121. if  prove that the locus of the variable point  in the

Argand plane is the real axis.

Watch Video Solution

∣
∣
∣

∣
∣
∣

= 1
1 − iz

z − i
z

122. The equation , where b is a non-zero complex constant

and c is a real number, represents

Watch Video Solution

b̄z + arz = c

123. Let  represent two complex numbers on the complex

plane. Suppose the complex slope of the line joining A and B is de�ned as

.If the line , with complex slope , with complex slope

, on the complex plane are perpendicular then prove that

.

Watch Video Solution

A(z1) and (z2)

z1 − z2

z̄1 − z̄2
l1 ω1, and l2

omeg2

ω1 + ω2 = 0

https://dl.doubtnut.com/l/_UAk6xwok9N7q
https://dl.doubtnut.com/l/_yOdODLd9krbP
https://dl.doubtnut.com/l/_FnoZ9cVNWMve
https://dl.doubtnut.com/l/_ZyhHpSV6lHtn


124. Find the area of the triangle whose vertices in the Argand plane are

.

Watch Video Solution

i, − i, 1 + i

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

the complex number  is 

Watch Video Solution

z, izandz + iz |z|21

2

126. Find the area of the triangle whose vertices represent the three roots

of the complex equation  .

Watch Video Solution

z4 = (z + 1)4

https://dl.doubtnut.com/l/_ZyhHpSV6lHtn
https://dl.doubtnut.com/l/_sz6j5xrvWjwY
https://dl.doubtnut.com/l/_dh56hKGPXWEo
https://dl.doubtnut.com/l/_FpiY9hLoRmSj


127. The complex numbers  and the origin form an equilateral

triangle only if (A)  (B)  (C) 

 (D) none of these

Watch Video Solution

z1, z2

z2
1 + z2

2 − z1z2 = 0 z1 + z2 = z1z2

z2
1 − z2

2 = z1z2

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

isosceles right angled triangle with right angle at C. Show that

.

Watch Video Solution

z1, z2, z3

(z1 − z2)2 = 2(z1 − z3)(z3 − z2)

129. If be the vertices of an equilateral triangle, show that 

.

Watch Video Solution

z1, z2, z3

+ + = 0 or z2
1 + z2

2 + z2
3 = z1z2 + z2z3 + z3z1

1

z1 − z2

1

z2 − z3

1

z3 − z1

https://dl.doubtnut.com/l/_tPYq2X3NDs66
https://dl.doubtnut.com/l/_VQSAyd1JXaly
https://dl.doubtnut.com/l/_oNPS2EWiHsC3
https://dl.doubtnut.com/l/_toRVYRG2xoy0


130. If be the vertices of an equilateral triangle, show that 

.

Watch Video Solution

z1, z2, z3

+ + = 0 or z2
1 + z2

2 + z2
3 = z1z2 + z2z3 + z3z1

1

z1 − z2

1

z2 − z3

1

z3 − z1

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

isosceles right angled triangle with right angle at C. Show that

.

Watch Video Solution

z1, z2, z3

(z1 − z2)2 = 2(z1 − z3)(z3 − z2)

132. The points representing cube roots of unity

Watch Video Solution

133.  are the vertices of an equilateral triangle in the Argand

plane,  and  being complex cube roots of 1. If , then

z, w, w2

w w2 Im(z) = 0

https://dl.doubtnut.com/l/_toRVYRG2xoy0
https://dl.doubtnut.com/l/_fXzt3If6OjTZ
https://dl.doubtnut.com/l/_Wd7nGbK1lmnk
https://dl.doubtnut.com/l/_GgtR8Ln5JPOc


possible values of z is/are:

Watch Video Solution

134. If  and  are the complex numbers representing the

vertices of two triangles such that  and 

 where  is a complex number, then the two

triangles have the same area (b) are similar are congruent (d) None of

these

Watch Video Solution

a, b, c u, v, w

(c = (1 − r)a + rb

w = (1 − r)u + rv, r

135. If two consecutive vertices of a regular hexagon be z and  , �nd the

other vertices if the centre is z = 0.

Watch Video Solution

z̄

https://dl.doubtnut.com/l/_GgtR8Ln5JPOc
https://dl.doubtnut.com/l/_0xnnyYHgsiIc
https://dl.doubtnut.com/l/_AdKWq8Gep3kx


136. If  are two complex numbers representing two consecutive

vertices of a square then what is the complex number represented by the

centre of the square ?

Watch Video Solution

z1, z2

137. If two vertices of an equilateral triangle are  then �nd the

complex number  represented by the third vertex where ,  are

anticlockwise.

Watch Video Solution

z1, z2

z3 z1 z2, z3

138. The equation  represents circle, if

Watch Video Solution

zz̄ + az̄ + āz + b = 0, b ∈ R

https://dl.doubtnut.com/l/_dPv2LJvEB3R6
https://dl.doubtnut.com/l/_wfPSqBhCX9VC
https://dl.doubtnut.com/l/_p9gyCwGx5iRh


139. Prove that  = k will represent a circle if 

 2k.

Watch Video Solution

|z − z1|2 + |z − z2|2

|z1 − z2|2 ≤

140. Find all circles which are orthogonal to 

Watch Video Solution

|z| = 1 and |z − 1| = 4.

141. If z=4i-5 then |z| = ________ and  = _______.

Watch Video Solution

z̄

142. If the conjugate of  be , then:

Watch Video Solution

(x + iy)(1 − 2i) 1 + i

https://dl.doubtnut.com/l/_SWP1mwntqYoQ
https://dl.doubtnut.com/l/_FY04uI8LijtY
https://dl.doubtnut.com/l/_UPDLSP4Yg1Zp
https://dl.doubtnut.com/l/_2V7th6uupiUI


143. If  and arg  , �nd 

Watch Video Solution

|z| = 2 (z) =
π

4
z.

144. In the Argand plane, the vector z = 4 - 3i is turned in the clockwise

sense through 180^@` and stretched three times. The complex number

represented ny the new vector is

Watch Video Solution

145. The value of  = _______ where  .

Watch Video Solution

i103 + i− 99 i = √−1

146. The greatest and the least absolute value of z+1 where |z+4| 3 are

_______ and _______ .

Watch Video Solution

≤

https://dl.doubtnut.com/l/_2fORHbuTGqUQ
https://dl.doubtnut.com/l/_AQwRGfyVQqrm
https://dl.doubtnut.com/l/_4gEBdrbY5LzP
https://dl.doubtnut.com/l/_2Mx0CY2nd6Pz


147. If a+ib = x-iy then in terms of x,y we have a-ib = ______ .

Watch Video Solution

148. If n is of the form 3m+2,  = _______ where  is a

nonreal cube root of 1.

Watch Video Solution

1 + ω− 11 + ω− 2n ω

149. If  are the cube roots of p then for any  and  

 is

Watch Video Solution

α, β, γ x, y z

xα + yβ + zγ

xβ + yγ + zα

150. The value of  , where  is a nonreal cube root of unity , is _______.

Watch Video Solution

∣∣√α∣∣ α

https://dl.doubtnut.com/l/_2Mx0CY2nd6Pz
https://dl.doubtnut.com/l/_WkXPqqQHq7KJ
https://dl.doubtnut.com/l/_U2PApIzGudt4
https://dl.doubtnut.com/l/_vYPQknLMxYtJ
https://dl.doubtnut.com/l/_vJKEVf09v1rE


151. If  is a cube root of unity, then �nd the value of the following:

Watch Video Solution

ω

+
a + bω + cω2

b + cω + aω2

a + bω + cω2

c + cω + aω2

152. Let the point P represent the complex number z. If OP is turned

round 0 by an angle  in the clockwise sense where 0 is the origin then

in the new position P represents the complex number _______.

Watch Video Solution

π

2

153.  = _______ where z is a unimodular complex number.

Watch Video Solution

∣∣√z∣∣
4

154.  = _______ where z is a complex number of amplitude  .
z|z̄|2

z̄|z|2

π

3

https://dl.doubtnut.com/l/_vJKEVf09v1rE
https://dl.doubtnut.com/l/_e6fdiGJXj1x3
https://dl.doubtnut.com/l/_MpR2jgqT0DwS
https://dl.doubtnut.com/l/_st1UgN4fT7hb
https://dl.doubtnut.com/l/_RFisQlYH3Hr7


Watch Video Solution

155. ABCD is a rhombus. Its diagonals  intersect at the point

M and satisfy .If he point  represent the complex

numbers  respectively, then A represents the complex

number......or......

Watch Video Solution

AC and BD

BD = 2AC D and M

1 + i and 2 − i

156. The angle that the vector representing the complex number

 makes with the positive direction of real axis is ______.

Watch Video Solution

1

(√3 + i)
100

157. If |z| =2 then then the complex number 1/z is represented on a �xed

________.

Watch Video Solution

https://dl.doubtnut.com/l/_RFisQlYH3Hr7
https://dl.doubtnut.com/l/_s2YyfyXNdJrZ
https://dl.doubtnut.com/l/_gK2hOfzkfhTD
https://dl.doubtnut.com/l/_BbiX3fIxKAT6


158. If  are two complex number and a, b, are two real number

then  equals

Watch Video Solution

z1 and z2

|az1 − bz2|2 + |bz1 + az2|2

159.  and  are real numbers between 0 and 1 such that the points

, ,  form an equilateral triangle, then  and 

are equal to

Watch Video Solution

a b

z1 = a + i z2 = 1 + bi z3 = 0 a b

160. If the complex number  represent the vertices of an

equilateral triangle inscribed in te circel  then

(A)  (B)  (C) 

 (D) 

Watch Video Solution

z1, z2 and z3

|z| = 2 and z1 = 1 + i√3

z2 = 1, z3 = 1 − i√3 z2 = 1 − i√3, z3 = − − i√3

z2 = 1 − i√3, z3 = − 1 + i√3 z2 = , z3 = 1 − i√3

https://dl.doubtnut.com/l/_BbiX3fIxKAT6
https://dl.doubtnut.com/l/_JqrGp6jImf9b
https://dl.doubtnut.com/l/_76x5RU0r7wrL
https://dl.doubtnut.com/l/_b6UiRTKVyQxJ


161. If the real part of  is  then the point z lies on _______.

Watch Video Solution

z + 4
2z + i

1

2

162. If  then  is equal to

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

a > 0, b > 0 √−a ⋅ √b

−√ab

√abi

√ab

163. If  then the value of  is

A. 0

i2 = − 1
200

∑
n= 1

in

https://dl.doubtnut.com/l/_s1RMsBecaLi6
https://dl.doubtnut.com/l/_YUJWXWIGaeFT
https://dl.doubtnut.com/l/_LyGmNYDMsld4


B. 50

C. -50

D. none of these

Answer:

Watch Video Solution

164. Find the smallest positive integer value of  for which  is

a real number.

A. 3

B. 2

C. 1

D. 5

Answer:

Watch Video Solution

n
(1 + i)n

(1 − i)n− 2

https://dl.doubtnut.com/l/_LyGmNYDMsld4
https://dl.doubtnut.com/l/_bIYtWq19od2r


165. The digit in the units place in the value of  is

A. 3

B. 7

C. 1

D. 9

Answer: A

Watch Video Solution

(727)39

166. If n is an integer, not a multiple of 3, the sum of  being a

nonreal complex cube root of unity , is

A. 2

B. -1

C. 2 or -1

wn + w2n, w

https://dl.doubtnut.com/l/_bIYtWq19od2r
https://dl.doubtnut.com/l/_LBqhSkUOTNTu
https://dl.doubtnut.com/l/_CnykNWPmjOfx


D. none of these

Answer: B

Watch Video Solution

167. If  and  is not real then  has the

value

A. -1

B. 0

C. 1

D. 3

Answer: B

Watch Video Solution

α = 3√1 α α3n+ 1 + α3n+ 3 + α3n+ 5

https://dl.doubtnut.com/l/_CnykNWPmjOfx
https://dl.doubtnut.com/l/_Y0kdzcIBPhg1


168. If  are the cube roots of unity, then the roots of the equation 

 are

A. 

B. 

C. 

D. none of these

Answer:

Watch Video Solution

1, ω, ω2

(x − 1)3 + 8 = 0

−1, 1 + 2w, 1 + 2w2

−1, 1 − 2w, 1 − 2w2

−1 − 1 − 1

169. If z is a complex number then

A.  are both purely real

B.  is purely real but  is not

C.  is purely real nut  is not

D. neither  nor  need be purely real

z + z̄ and zz̄

z + z̄ zz̄

zz̄ z + z̄

z + z̄ zz̄

https://dl.doubtnut.com/l/_h3ZBKLEABBgy
https://dl.doubtnut.com/l/_Ukvqzpn2MXZs


Answer: A

Watch Video Solution

170. If  then

A. z is purely real

B. z is purely imaginary

C. 

D. 

Answer: C

Watch Video Solution

z = iz̄

z = x(1 + i), x ∈ R

z = 0

171. The value of  is

A. 1-i

√i

https://dl.doubtnut.com/l/_Ukvqzpn2MXZs
https://dl.doubtnut.com/l/_Cq6AdBIqmsN4
https://dl.doubtnut.com/l/_8fXwF5zd5VCi


B. 1+i

C. 

D. 

Answer: D

Watch Video Solution

±(1 + i)

(1 + i)
±1

√2

172. Prove that  is purely real.

A. Re(z)=0

B. Im(z)=0

C. Re(z)gt0,Im(z)gt0

D. Re(z)gt0,Im(z)lt0

Answer:

Watch Video Solution

( + )

5

+ ( − )

5
√3
2

i

2

√3
2

i

2

https://dl.doubtnut.com/l/_8fXwF5zd5VCi
https://dl.doubtnut.com/l/_3FhkxXsTM2aM


173. If  =  then : the value of  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

zr sin − i cos
2πr

11

2rπ

11

10

∑
r= 0

zr

−1

0

− i

i

174. If  =  then : the value of  is equal to

A. 

B. 0

C. 

D. 

zr sin − i cos
2πr

11

2rπ

11

10

∑
r= 1

zr

−1

− i

i

https://dl.doubtnut.com/l/_XO5xBdgGPsHq
https://dl.doubtnut.com/l/_irSV2POzpsBy


Answer: D

Watch Video Solution

175. The complex numbers  are

conjugate to each other for

A. 

B. 

C. 

D. no value of x

Answer: D

Watch Video Solution

sinx − i cos 2x and cos x − i sin 2x

x = nπ

x = 0

x = (n + )π
1

2

176. If = =1 and amp +amp =0 then|z1| |z2| z1 z2

https://dl.doubtnut.com/l/_irSV2POzpsBy
https://dl.doubtnut.com/l/_VLw8Us9wNRSf
https://dl.doubtnut.com/l/_Xduk4QZpU302


A. 

B. =0

C. 

D. none of these

Answer: A,C

Watch Video Solution

z1z2 = 1

z1 + z2

z1 = z̄2

177. If  are two non zero

|z_1+z_2|=|z_1|+|z_2| arg z_1-argz_2 - pi/2 0 -pi

pi/2`

A. 

B. 

C. 0

D.  

z1 and z2 comp ≤ xνmbersuchtˆ

then isequal → (A) (B) (C)

(D)

−π

−
π

2

π

2

π

https://dl.doubtnut.com/l/_Xduk4QZpU302
https://dl.doubtnut.com/l/_ccUuVIRky6Vz


Answer:

Watch Video Solution

178. The inequality  represents the region given by

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

|z + 2| < |z − 2|

Re(z) > 0

Re(z) < 0

Re(z) > 2

179. Let  be complex numbers of such that 

 has positive real part and  has negative

imginary part, then which of the following statemernts are correct for te

z1 and z2

z1 ≠ z2 and |z1| = |z2|. Ifz1 z2

https://dl.doubtnut.com/l/_ccUuVIRky6Vz
https://dl.doubtnut.com/l/_eoP9vbfOPS6G
https://dl.doubtnut.com/l/_nGwzqh32rJgi


vaue of  (A) 0 (B) real and positive (C) real and negative (D) purely

imaginary

A. zero

B. real and positive

C. real and negative

D. purely imaginary

Answer:

Watch Video Solution

z1 + z2

z1 − z2

180. If  are complex numbes such that 

 then the pair of complex numbers 

 satisfy which of the following relations?

(A)  (B)  (C)  (D) 

A. =1

B. =1

z1 = aib and z2 = c + id

|z1| = |z2| = 1 and Re(z1z̄2) = 0

ω1 = a + ic and ω2 = b + id

|ω1| = 1 |ω2| = 1 Re(ω1¯̄ω2) = 0 Im(ω1¯̄ω2) = 0

|w1|

|w2|

https://dl.doubtnut.com/l/_nGwzqh32rJgi
https://dl.doubtnut.com/l/_4mlQ46OcYQEC


C. Re( )=0

D. none of these

Answer:

Watch Video Solution

w1 ¯̄̄w 2

181. if =   0 and amp =  then

A. 

B. =0

C. =1

D. none of these

Answer: B

Watch Video Solution

|z1| |z2| ≠
z1

z2
π

z1 = z2

z1 + z2

z1z2

https://dl.doubtnut.com/l/_4mlQ46OcYQEC
https://dl.doubtnut.com/l/_sKl0At4mCA9Q


182. If  and  are two nonzero complex numbers such that 

 then arg -arg  is equal to

A. 0

B. 

C. 

D. 

Answer: A

Watch Video Solution

z1 z2

|z1 − z2| = |z1| − |z2| z1 z2

π

π

2

−
π

2

183. If ,  are nonreal complex and =1 then  is

A. real positive

B. purely imaginary

C. negative real

D. none of these

z1 z2
∣
∣
∣

∣
∣
∣

z1 + z2

z1 − z2

z1

z2

https://dl.doubtnut.com/l/_I31ttaZxpma9
https://dl.doubtnut.com/l/_3nxqdXxN7whc


Answer: B

Watch Video Solution

184. If , then  is equal to

Watch Video Solution

z = 2 + 3i ∣∣z
2∣∣

3

185. The equation =0 is satis�ed by

A. 

B. 

C. 

D. 

Answer: B , C

Watch Video Solution

z5 + z4 + z3 + z2 + z + 1

z = ± 1

z = − 1

± + i
1

2

√3

2

± i√
1

2

1

2

https://dl.doubtnut.com/l/_3nxqdXxN7whc
https://dl.doubtnut.com/l/_EsVoMqOFiwO2
https://dl.doubtnut.com/l/_jkrcrJ1Wt2vL


186. The points,  in the complex plane are the vartices of a

parallelogram taken in order, if and only if 

  (d) None of these

A. 

B. 

C. 

D. none of these

Answer:

Watch Video Solution

z1, z2, z3, z4,

z1 + z4 = z2 + z3

z1 + z3 = z2 + z4 z1 + z2 = z3 + z4

z1 + z14 = z12 + z3

z1 + z13 = z2 + z4

z1 + z2 = z3 + z4

187. If  then the roots are represented in the Argand plane

by the points that are

A. collinear

B. concyclic

z4 = (z − 1)4

https://dl.doubtnut.com/l/_4WLObmCAhBZu
https://dl.doubtnut.com/l/_QIeHyC1BnXUX


C. vertices of a parallelogram

D. none of these

Answer: A

Watch Video Solution

188. If  = 1 and  =0 then the area of the

triangle whose vertices are is

A. 

B. 

C. 1

D. none of these

Answer: A

Watch Video Solution

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

z1, z2, z3

3√3

4

√3

https://dl.doubtnut.com/l/_QIeHyC1BnXUX
https://dl.doubtnut.com/l/_IWePOnVhsrA6
https://dl.doubtnut.com/l/_M9LvbyZZgqqO


189. In the Argand plane  = 4 represents a

A. pair of distinct lines

B. circle

C. a pair of coincident

D. none of these

Answer: B

Watch Video Solution

∣
∣
∣

∣
∣
∣

z − i

z + i

190. Suppose

are the vertices of a quadrilateral, then the quadrilateral can be a (a)

parallelogram (c) rectangle (b) rhombus (d) square

A. trapezium

B. rectangle

z1 + z2 + z3 + z4 = 0 and |z1| = |z2| = |z3| = |z4| = 1. Ifz1, z2, z3, z4

https://dl.doubtnut.com/l/_M9LvbyZZgqqO
https://dl.doubtnut.com/l/_CeuvDDZ5zHZ8


C. square

D. none of these

Answer:

Watch Video Solution

191. If arg  = 0 for three distinct complex numbers  then

the three points are

A. concyclin

B. vertices of an equilateral triangle

C. collinear

D. vertics of a right-angled triangle

Answer: C

Watch Video Solution

z − z1

z2 − z1
z, z1, z2

https://dl.doubtnut.com/l/_CeuvDDZ5zHZ8
https://dl.doubtnut.com/l/_hLRhFTq6JJtw
https://dl.doubtnut.com/l/_SotThy2D4i6N


192. The complex numbers  which satisfy the equation 

 lie on (a) The x-axis (b) The straight line  (c) A circle

passing through the origin (d) Non of these

A. the x-axis

B. the straight line y = 5

C. a circle passing through the origin

D. none of these

Answer:

Watch Video Solution

z = x + iy

∣
∣
∣

∣
∣
∣

= 1
z − 5i

z + 5i
y = 5

193. The locus of the points z satisfying the condition arg 

is, a

A. a circle

B. a straight line

( ) =
z − 1

z + 1

π

3

https://dl.doubtnut.com/l/_SotThy2D4i6N
https://dl.doubtnut.com/l/_b3eHnGsFuKul


C. a pair of straight lines

D. none of these

Answer:

Watch Video Solution

194. If  then the locus of z is

A. a straight line

B. a pair of straight lines

C. a circle

D. an ellipse

Answer:

Watch Video Solution

arg( ) =
z − 2

z + 2

π

4

https://dl.doubtnut.com/l/_b3eHnGsFuKul
https://dl.doubtnut.com/l/_CxsRobDY3krH


195. =0 where  represents a real circle of nonzero

radius if

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

zz̄ + az̄ + āz + b b ∈ R

|ā|2 > b

|a|2 < b

|ā|2 ≥ b

|a|2 ≤ b

196. Find the value of 

Watch Video Solution

√20 + 48i

197. If  where  then p-q is divisible by 4.

W t h Vid S l ti

ip = iq i2 = − 1

https://dl.doubtnut.com/l/_e2CkoFL3Lcpm
https://dl.doubtnut.com/l/_vBbenmMk3sVT
https://dl.doubtnut.com/l/_hkQv52rAFwh6


Watch Video Solution

198. If , then 

Watch Video Solution

z =
2 + 3i

3 + 2i
|z| =

199. Find the solutions to the equation  = .

Watch Video Solution

(z + i)2 16

200. If z is a nonreal compex number and |z|=1 then  .

Watch Video Solution

z2 + = 2
1

z2

201. State true or false: If z=  then z is unimodular.

Watch Video Solution

cos 2θ + i sin 2θ

cos θ + i sin θ

https://dl.doubtnut.com/l/_hkQv52rAFwh6
https://dl.doubtnut.com/l/_ZSJXumR5WCLh
https://dl.doubtnut.com/l/_KPglO09kAPUQ
https://dl.doubtnut.com/l/_CC9iTVUTLj0Q
https://dl.doubtnut.com/l/_Mm6mVTe9K4PH
https://dl.doubtnut.com/l/_yO7387BLwa9Z


202. If two nonzero complex numbers  be such that  is real

then they are necessarily conjugate to each other.

Watch Video Solution

z1, z2 z1 + z2

203. For complex numbers  we write 

 if  Then for all compelx nubers z with 

we have 

Watch Video Solution

z1 = x1 + iy1  and z2 = x2 + iy2

z1 ∩ z2 x1 ≤ X2 and y1 ≤ y2 1 ∩ z

∩ 0
1 − z

1 + z

204. If z is a nonzero complex number then  .

Watch Video Solution

(¯̄̄ ¯̄̄ ¯
z − 1) = (z̄)

− 1

205. If the points P and Q represent the complex numbers z and iz then

 is a right angle. State true or false

Watch Video Solution

∠POQ

https://dl.doubtnut.com/l/_yO7387BLwa9Z
https://dl.doubtnut.com/l/_FvRQO5XIGh8J
https://dl.doubtnut.com/l/_ICAYPc9fRCcw
https://dl.doubtnut.com/l/_HFrCKvfZGEzJ


206. If  and  then :

Watch Video Solution

z1 ≠ − z2 |z1 + z2| =
∣
∣
∣

+
∣
∣
∣

1

z1

1

z2

207. Find , if 

Watch Video Solution

z
∣
∣
∣

∣
∣
∣

= 1
z + 1

z + i

208. If in the Argand plane  and  are four points such that 

 then the four points are vertices of a square.

True or False.

Watch Video Solution

z1, z2, z3 z4

|z1| = |z2| = |z3| = |z4|

209. State true or false: If  then =0.

Watch Video Solution

z ≠ 0 argz + argz̄

https://dl.doubtnut.com/l/_HFrCKvfZGEzJ
https://dl.doubtnut.com/l/_OIrSoNmztqv0
https://dl.doubtnut.com/l/_woDM9gyuhVEo
https://dl.doubtnut.com/l/_ZALGAzIB9Dhh
https://dl.doubtnut.com/l/_rUauYyk3vIBA


210. Let  and  be the roots of =0. Then the points

represented by  the origin form an equilateral triangle if =3q.

Watch Video Solution

z1 z2 z2 + pz + q

z1, z2 p2

211. If  are nonzero complex numbers then  .

Watch Video Solution

z1, z2
∣
∣
∣

+
∣
∣
∣

≤ 2
z1

|z1|

z2

|z2|

212. The nth roots of -1 can be n terms of a GP.

Watch Video Solution

213. In the following, each question has one or more than one correct

answers. Indicate the correct answer(s). : IF a, b, c are multiples of 3 then

 is divisible byxa + xb+ 1 + xc+ 2

https://dl.doubtnut.com/l/_rUauYyk3vIBA
https://dl.doubtnut.com/l/_tNRkm2Go9rjO
https://dl.doubtnut.com/l/_lXvPbsajdcrc
https://dl.doubtnut.com/l/_C7ss08wa6ATq
https://dl.doubtnut.com/l/_9KY15dFTROs4


A. x+1

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

x2 + 1

x2 + x + 1

214. If  then  is eqaul

to

A. i

B. 1

C. 

D.  

|z − 3i| = 3 and ampz ∈ (0, ),
π

2
cot(ampz) −

θ

z

−1

− i

−1

i

https://dl.doubtnut.com/l/_9KY15dFTROs4
https://dl.doubtnut.com/l/_9LIN5LNigPdU


Answer:

Watch Video Solution

215. If z 0 then amp z +amp  = ______.

Watch Video Solution

≠ z̄

216. x+iy=  then x=_______, y=_______.

Watch Video Solution

( )

25
√3 + i

1 − √3i

217. If  be the roots of =0 then prove that 

 where w is a nonreal

complex cube root of unity.

Watch Video Solution

α1, α2, α3, α4 x5 − 1

. . . = w
w − α1

w2 − α1

w − α2

w2 − α2

w − α3

w2 − α3

w − α4

w2 − α4

https://dl.doubtnut.com/l/_9LIN5LNigPdU
https://dl.doubtnut.com/l/_Y4kGzsgWgtyk
https://dl.doubtnut.com/l/_cPq3X2J6d5RS
https://dl.doubtnut.com/l/_kRqXHlpE8Gxo
https://dl.doubtnut.com/l/_ueuCR5JQMbo7


218. Consider the quadratic equation  where a,b,c and

non-zero complex numbers. Now answer the following: 

Q. The condition that the equation has one complex root  such that

, is

Watch Video Solution

az2 + bz + c = 0

α

|α| = 1

219. If  then �nd the greatest value of |z|.

Watch Video Solution

∣∣z
2 − 4∣∣ = 2|z|

220. If , where t is real and , show that the

modulus of  is independent of t. Also show that the locus of the

points z for di�erent values of t is a circle and �nds its centre and radius.

Watch Video Solution

z = 2 + t + i√3 − t2 t2 < 3

z + 1

z − 1

https://dl.doubtnut.com/l/_ueuCR5JQMbo7
https://dl.doubtnut.com/l/_lleggTrhe1aX
https://dl.doubtnut.com/l/_Kd2AHzQLpZhI


221. If  then prove that  =4.

Watch Video Solution

|z1| = 1, |z2| = 1 |z1 + z2|2 + |z1 − z2|2

222.  are represented by two consecutive vertices of a rhombus, the

angle at  being . Find the complex numbers  represented by the

other vertices, the vertices  being in the anticlockwise sense

and origin being the center.

Watch Video Solution

z1, z2

z1
π

4
z3, z4

z1, z2, z3, z4

223. Prove that  is a factor of 

 for all intergral values of n  N.

Watch Video Solution

t2 + 3t + 3

(t + 1)n+ 1 ^ (n + 1) + (t + 2)2n− 1 ∈

https://dl.doubtnut.com/l/_Vx16fm489dfK
https://dl.doubtnut.com/l/_W5jfWt9kty2i
https://dl.doubtnut.com/l/_mQrTZAmYja9k


224. If  =0 then �nd the value of 

 .

Watch Video Solution

x2 − x + 1

(x + )
2

+ (x2 + )
2

+ (x3 + )
2

+ ... + (x24 + )
2

1

x

1

x2

1

x3

1

x24

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

