
MATHS

BOOKS - RD SHARMA MATHS (HINGLISH)

COMPLEX NUMBERS

Solved Examples And Exercises

1. If the imaginary part of  is  , then show that the locus of the

point respresenting  in the argand plane is a straight line.

Watch Video Solution

2z + 1

iz + 1
−2

z

2. If  , then show that  lies on the imaginary axis.

Watch Video Solution

∣∣z
2 − 1∣∣ = |z|2 + 1 z

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_F8LDOf56QsjG
https://dl.doubtnut.com/l/_KmzH8LIT477N
https://dl.doubtnut.com/l/_TiC8thCA5eQI


3. Solve the equation 

Watch Video Solution

|z + 1| = z + 2(1 + i).

4. Solve the equation 

Watch Video Solution

z2 = z̄

5. Find a complex number  satisfying the equation 

Watch Video Solution

z

z + √2|z + 1| + i = 0.

6. Show that  represents a circle, �nd its centre and radius.

Watch Video Solution

∣
∣
∣

∣
∣
∣

= 2
z − 2

z − 3

https://dl.doubtnut.com/l/_TiC8thCA5eQI
https://dl.doubtnut.com/l/_0NzFzH3aUySK
https://dl.doubtnut.com/l/_tywskW5y2EWR
https://dl.doubtnut.com/l/_fH8Uj6E2MS8n


7. If  then show that  , where 

represents a circle.

Watch Video Solution

z = x + iy, zz̄ + 2(z + z̄) + a = 0 a ∈ R,

8. If the real part of  is  then show that the locus of he point

representing  in the complex plane is a circle.

Watch Video Solution

z + 2

z − 1
4,

z

9. For any complex number  prove that 

Watch Video Solution

z |Re(z)| + |Im(z)| ≤ √2|z|

10. Find the square roots of the following: 

Watch Video Solution

i

https://dl.doubtnut.com/l/_oGAjWuiUFl7F
https://dl.doubtnut.com/l/_KSJ3Dr0HyZug
https://dl.doubtnut.com/l/_2wmnasSsFmIs
https://dl.doubtnut.com/l/_BoLCwHWstvtt
https://dl.doubtnut.com/l/_vHjZLM3Dkvc7


11. If  �nd

Watch Video Solution

( )
2

= x + iy,
1 + i

1 − i
x + y.

12. If for complex numbers  and  and 

 then  is equal to:

Watch Video Solution

z1 z2

|1 − ¯̄¯z1z2|
2

− |z1 − z2|
2

= k(1 − |z1|
2)(1 − |z2|

2) k

13. If , then �nd , where 

Watch Video Solution

arg(z − 1) = arg(z + 3i) (x − 1) : y z = x + iy

14. Solve the equation 

Watch Video Solution

|z| = z + 1 + 2i.

https://dl.doubtnut.com/l/_vHjZLM3Dkvc7
https://dl.doubtnut.com/l/_X9Rnt7Vfjr3n
https://dl.doubtnut.com/l/_ZFMPjmh0B94l
https://dl.doubtnut.com/l/_LciFJxHInojP


15. If for complex numbers  and  ,  , then show

that 

Watch Video Solution

z1 z2 arg(z1) − arg(z2) = 0

|z1 − z2| = ||z1| − |z2 ∣ ∣

16. What is the smallest positive integer  for which

Watch Video Solution

n

(1 + i)2n = (1 − i)2n ?

17. If  , then show that 

Watch Video Solution

(1 + i)z = (1 − i)z z = − iz.

18. Write the conjugate of  .

Watch Video Solution

2 − i

(1 − 2i)2

https://dl.doubtnut.com/l/_hLMArtroZ1uU
https://dl.doubtnut.com/l/_3xovCMJDnE7P
https://dl.doubtnut.com/l/_4Sv7DInRcDhF
https://dl.doubtnut.com/l/_AQf3ZHkLPRAh
https://dl.doubtnut.com/l/_5WwcuJSj3Gor


19. lf  is a complex number such that  is purely

imaginary, then  is equal to

Watch Video Solution

z( ≠ − 1)
z − 1

z + 1

|z|

20. If  are two complex number such that 

 then show that 

Watch Video Solution

z and w

|zw| = 1 and arg(z)– arg(w) = ,
π

2
z̄w = − i.

21. The value of  is

Watch Video Solution

(1 + i)4 + (1 − i)4

22. If the complex number  satis�es the condition 

 then  lies on (a)x axis (b) circle with centre  and

radius  (c)y-axis (d) none of these

z = x + iy

|z + 1| = 1, z ( − 1, 0)

1

https://dl.doubtnut.com/l/_5WwcuJSj3Gor
https://dl.doubtnut.com/l/_OFV7v452EAQ2
https://dl.doubtnut.com/l/_fe048zJxVC7j
https://dl.doubtnut.com/l/_mpNVuzpuqT0a


Watch Video Solution

23. If  lies in III quadrant, then  also lies in III quadrant If:

Watch Video Solution

z = x + iy
z̄

z

24. If  �nd the value of 

Watch Video Solution

a = cos θ + i sin θ, .
1 + a

1 − a

25. Let  and  be two

complex numbers. Then prove that

  

or 

 or 

Watch Video Solution

z1 = r1(cos θ1 + isin θ1) z2 = r2(cos θ2 + isin θ2)

|z1 + z2|2 = r2
1 + r2

2 + 2r1r2 cos(θ1 − θ2)

|z1 + z2|2 = |z1|2 + |z2|2 + 2|z1||z2| _ cos(θ1 − θ2)

|z1 − z2|2 = r2
1 + r2

2 − 2r1r2 cos(θ1 − θ2)

|z1 − z2|2 = |z1|2 + |z2|2 − 2|z1||z2| _ cos(θ1 − θ2)

https://dl.doubtnut.com/l/_mpNVuzpuqT0a
https://dl.doubtnut.com/l/_ZtsSBfgZT2HP
https://dl.doubtnut.com/l/_P0ZlDnJ76tdv
https://dl.doubtnut.com/l/_qTMHIn3NyP14


26. For a positive integer  , �nd the value of 

Watch Video Solution

n (1 − i)n(1 − )
n

.
1

i

27. If

is equal to  (b)  (c)  (d)  (e) 

Watch Video Solution

(1 + i)(1 + 2i)(1 + 3i)....... . (1 + ni) = a + ib, then2 × 5 × 10.... (1 + n

√a2 + b2 √a2 − b2 a2 + b2 a2 − b2 a + b

28. Perform the indicated operation and �nd the result in the form 

 (ii) 

Watch Video Solution

a + ib.

(i)
2 − √−25

1 − √−16

3 − √−16

1 − √−9

29. Let  . Find (i) Re  (ii) Imz1 = 2 − i, z2 = − 2 + i ( )
z1z2

z̄1
( )

1

z1z̄1

https://dl.doubtnut.com/l/_qTMHIn3NyP14
https://dl.doubtnut.com/l/_KvWabkgMYO5I
https://dl.doubtnut.com/l/_Z5ycy2uKzEWH
https://dl.doubtnut.com/l/_4iz31cnNl2DQ
https://dl.doubtnut.com/l/_6syFuJL3fTKt


Watch Video Solution

30. Which of the following is correct for any tow complex numbers

  

(a)  (b)  (c) 

 (d) 

Watch Video Solution

z1andz2 ?

|z1z2| = |z1||z2| arg(z1z2) = arg(z1)arg(z2)

|z1 + z2| = |z1| + |z2| |z1 + z2| ≥ |z1| + |z2|

31. If  are two complex numbers such that 

 , then show that 

Watch Video Solution

z1andz2

|z1| = |z2|andarg(z1) + arg(z2) = π z1, = − (z)2
.

32. Evaluate  where 

Watch Video Solution

13

∑
n= 1

(in + in+ 1), n ∈ N.

https://dl.doubtnut.com/l/_6syFuJL3fTKt
https://dl.doubtnut.com/l/_AuhT0Chy4Fxq
https://dl.doubtnut.com/l/_vDI2MMLrSR69
https://dl.doubtnut.com/l/_oYv4FegnllYP
https://dl.doubtnut.com/l/_osgu0DjtvO1H


33. Find the value of   

Watch Video Solution

1 + i2 + i4 + i6 + ... + i2n,

34. Show that:  (ii)  (iii) 

 (iv)  for all 

Watch Video Solution

{i19 + ( )
25

}

2

= − 4
1

i
{i17 − ( )

34

}

2

= 2i
1

i

{i18 + ( )
24

}

3

= 0
1

i
in + in+ 1 + in+ 2 + in+ 3 = 0 n ∈ N.

35. Prove that the following complex numbers are purely real: (i)

 (ii) 

Watch Video Solution

( )( )
2 + 3i

3 + 4i

2 − 3i

3 − 4i
( )( )

3 + 2i

2 − 3i

3 − 2i

2 + 3i

36. Show that  is a real number.

Watch Video Solution

1 + i10 + i20 + i30

https://dl.doubtnut.com/l/_osgu0DjtvO1H
https://dl.doubtnut.com/l/_cIGqTt9XDtY0
https://dl.doubtnut.com/l/_dy9wVV4uMRV4
https://dl.doubtnut.com/l/_HFWGkmcoAj0z


37. Find the values of following expressions:  (ii) 

 (iii)  (iv)  (v) 

 (vi)  (vii) 

Watch Video Solution

i49 + i68 + i89 + i110

i30 + i80 + i120 i+ i2 + i3 + i4 i5 + i10 + i15

i592 + i590 + i586 + i584

i582 + i580 + i576 + i574
1 + i2 + i4 + i6 + i8 +

.
i

20

(1 + i)6 + (1 − i)3

38. If  prove that 

Watch Video Solution

(a + ib)(c + id)(e + if )(g + ih) = A + iB

(a2 + b2)(c2 + d2)(e2 + f 2)(g2 + h2) = A2 + B2

39. If  are complex number such that  is purely imaginary

number, then �nd  .

Watch Video Solution

z1, z2
2z1

3z2

∣
∣
∣

∣
∣
∣

z1 − z2

z1 + z2

https://dl.doubtnut.com/l/_HFWGkmcoAj0z
https://dl.doubtnut.com/l/_etQMeY7Vx9fj
https://dl.doubtnut.com/l/_W3haaCUIWaYC
https://dl.doubtnut.com/l/_U7Gx1Z0BnTKv


40. If  , �nd the value of 

Watch Video Solution

x = − 5 + 2√−4 x4 + 9x3 + 35x2 − x + 4.

41. If  is a complex number such that  prove that  is

purely imaginary, what will by your conclusion if 

Watch Video Solution

z |z| = 1,
z − 1

z + 1

z = 1?

42. If  and  , show that  is purely real.

Watch Video Solution

z = x + iy w =
1 − iz

z − i
|w| = 1z

43. If  show that  and hence �nd the value of 

Watch Video Solution

z = 2 − 3i z2 − 4z + 13 = 0

4z3 − 3z2 + 169.

https://dl.doubtnut.com/l/_RQG1Bxv3UC8i
https://dl.doubtnut.com/l/_mVixJeY6Baa4
https://dl.doubtnut.com/l/_XLoer1WOBd3E
https://dl.doubtnut.com/l/_GhawIlmKs1YT
https://dl.doubtnut.com/l/_xrs2X9OjDYcH


44. If  prove that 

Watch Video Solution

|z1| = |z2| = ....... = |zn| = 1,

|z1 + z2 + z3 + + zn| = + + + +
1

z1

1

z2

1

z3

1

zn

45. Find the non-zero complex numbers  satisfying 

Watch Video Solution

z z̄ = iz2.

46. Show that if , then 

Watch Video Solution

iz3 + z2 − z + i = 0 |z| = 1

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

Watch Video Solution

z2 + |z| = 0

https://dl.doubtnut.com/l/_xrs2X9OjDYcH
https://dl.doubtnut.com/l/_loClaSR47r9U
https://dl.doubtnut.com/l/_yyezLeeMiIsv
https://dl.doubtnut.com/l/_8IThgwAZ21Ap


48. If  are two pairs of conjugate complex numbers, prove

that 

Watch Video Solution

z1, z2andz3, z4

arg( ) + arg( ) = 0.
z1

z4

z2

z3

49. If  prove that 

Watch Video Solution

zr = cos( ) + i sin( ), r = 1, 2, 3, ,
π

3r
π

3r

z1z2z3z∞ = i.

50. If =cos +isin  , prove that 

Watch Video Solution

xn

π

2n
π

2n
x1x2x3x∞ = − 1.

51. Find the square roots of the following:  (ii) 

Watch Video Solution

7 − 24i 5 + 12i

https://dl.doubtnut.com/l/_1x7zVcn0jnso
https://dl.doubtnut.com/l/_eqTChGtAf0Ka
https://dl.doubtnut.com/l/_S5nDljG27rIo
https://dl.doubtnut.com/l/_SY23C8uoTZaZ


52. Find the square roots of 

Watch Video Solution

−15 − 8i.

53. Find the number of solutions of 

Watch Video Solution

z2 + |z|2 = 0.

54. If  �nd the value of 

Watch Video Solution

( )
2

= x + iy,
a2 + 1

2a − i
x2 + y2.

55. Let  be two complex numbers such that 

 Then, �nd 

Watch Video Solution

z1andz2

(z)1 + i(z)2 = 0andarg(z1z2) = π. arg(z1).

https://dl.doubtnut.com/l/_Hzp3mfrb7oYo
https://dl.doubtnut.com/l/_XX9vDuLiEFz0
https://dl.doubtnut.com/l/_fijT3adN3se4
https://dl.doubtnut.com/l/_DifYuV9fA2YO


56. If  , then the locus of 

Watch Video Solution

|z − 5i| = ∣ z + 5i z.

57. If  both satisfy  and  ,

then �nd  .

Watch Video Solution

z1andz2 z + z̄ = 2|z − 1| arg(z1 − z2) =
π

4

Im(z1 + z2)

58. Show that the complex number  satisfying are  lies on a

circle.

Watch Video Solution

z, =
z − 1

z + 1

π

4

59. If  , then (a)  (b)  c)  (d) 

Watch Video Solution

z =
1 + 7i

(2 − i)2
|z| = 2 |z| =

1

2
amp(z) =

π

4

amp(z) =
3π

4

https://dl.doubtnut.com/l/_QLqPJns4oT7K
https://dl.doubtnut.com/l/_fF56cTH1kkIn
https://dl.doubtnut.com/l/_OEiePxDoGMob
https://dl.doubtnut.com/l/_yrA3JRTqyZuJ


60. The value of  is (a)  (b)  (c) 

(d) 

Watch Video Solution

i5 + i6 + i7 + i8 + i9

1 + i
(1 + i)

1

2
(1 − i)

1

2
1

1

2

61. Write the least positive integral value of  for which  is real.

Watch Video Solution

n ( )
n1 + i

1 − i

62. If  , where  then  is (a)  (b)  (c) 

 (d) none of these

Watch Video Solution

f(z) =
7 − z

1 − z2
z = 1 + 2i, |f(z)|

|z|

2
|z|

2|z|

63. If  are complex numbers such that 

 then  is equal

z1, z2, z3

|z1| = |z2| = |z3| =
∣
∣
∣

+ +
∣
∣
∣

= 1
1

z1

1

z2

1

z3
|z1 + z2 + z3|

https://dl.doubtnut.com/l/_yrA3JRTqyZuJ
https://dl.doubtnut.com/l/_f7U9mJkAJ7l6
https://dl.doubtnut.com/l/_cb3zn7mn0qbQ
https://dl.doubtnut.com/l/_YjA59P7JV0oz
https://dl.doubtnut.com/l/_CYVgCuy6rD2H


to

Watch Video Solution

64. What is the locus of  if amplitude of  is 

Watch Video Solution

z, (z − 2 − 3i) ?
π

4

65. Write the sum of the series  upto  terms.

Watch Video Solution

i + i2 + i3 + ....... 1000

66. The sum and product of two complex numbers are real if and only if

they are conjugate of each other.

Watch Video Solution

https://dl.doubtnut.com/l/_CYVgCuy6rD2H
https://dl.doubtnut.com/l/_5L0LO1A3faDV
https://dl.doubtnut.com/l/_KAqYY9IYbV8g
https://dl.doubtnut.com/l/_XbJeQuxBnoyd


67. If  show that:  .

Watch Video Solution

= p + iq,
(a + i)2

(2a − i)
p2 + q2 =

(a2 + 1)
2

(4a2 + 1)

68. Write the value of  .

Watch Video Solution

arg(z) + arg(z̄)

69. Find the conjugate of 

Watch Video Solution

1 − i

1 + i

70. Find the conjugate of 

Watch Video Solution

.
1

3 + 4i

https://dl.doubtnut.com/l/_oKDiZECxi7tr
https://dl.doubtnut.com/l/_ZoF3aBXI46p7
https://dl.doubtnut.com/l/_3pxlGItKftUC
https://dl.doubtnut.com/l/_zzRw2u305qZi


71. If  prove that 

Watch Video Solution

= x + iy,
a + ib

c + id

= x − iyand = x2 + y2.
a − ib

c − id

a2 + b2

c2 + d2

72. Find real values of  for which the complex numbers 

 are conjugate of each other.

Watch Video Solution

xandy

−3 + ix2yandx2 + y + 4i

73. Find the real values of x and y for which

Watch Video Solution

(1 + i)y2 + (6 + i) = (2 + i)x

74. Find the real values of  if 

Watch Video Solution

xandy, (3x − 7) + 2iy = − 5y + (5 + x)i

https://dl.doubtnut.com/l/_SzayfCsMBDxD
https://dl.doubtnut.com/l/_L82Cd74HJEoJ
https://dl.doubtnut.com/l/_3KTXSegVoeyI
https://dl.doubtnut.com/l/_I1LdBXywhwF4


75. If  Show that 

 (ii) 

Watch Video Solution

(x + iy)1 / 3 = a + ib, x, y, ab ∈ R.

+ = 4(a2 − b2)
x

a

y

b
− = − 2(a2 + b2)

x

a

y

b

76. If  , where  is real, then :

A. 0

B. 1

C. 2

D. c

Answer: B

Watch Video Solution

a + ib =
c + i

c − i
c a2 + b2

77. Evaluate the following: i135

https://dl.doubtnut.com/l/_I1LdBXywhwF4
https://dl.doubtnut.com/l/_JvoyqUYVSw65
https://dl.doubtnut.com/l/_tYoLk3B9i0HG
https://dl.doubtnut.com/l/_UmLsWCnP2feL


Watch Video Solution

78. Evaluate the following: 

Watch Video Solution

i19

79. Evaluate the following: 

Watch Video Solution

i− 999

80. Evaluate the following: 

Watch Video Solution

 ( − √−1)
4n+ 3

, n ∈ N

81. Evaluate the following: 

Watch Video Solution

i457

https://dl.doubtnut.com/l/_UmLsWCnP2feL
https://dl.doubtnut.com/l/_SklzMOG9s1CA
https://dl.doubtnut.com/l/_KygsMYoij9JP
https://dl.doubtnut.com/l/_oG7wuhTz1erv
https://dl.doubtnut.com/l/_1UcnBvko4MBO
https://dl.doubtnut.com/l/_cgFse8SfzJYd


82. Evaluate the following: 

Watch Video Solution

 i528

83. Evaluate the following: 

Watch Video Solution

1

i58

84. Evaluate the following: 

Watch Video Solution

(i41 +   )
9

1

i257

85. Evaluate the following: 

Watch Video Solution

 (i77 + i70 + i87 + i414)
3

86. Evaluate the following: i30 + i40 + i60

https://dl.doubtnut.com/l/_cgFse8SfzJYd
https://dl.doubtnut.com/l/_vjqlwiLrWR3L
https://dl.doubtnut.com/l/_u2cUsJGK2mtI
https://dl.doubtnut.com/l/_X754FcyI21IC
https://dl.doubtnut.com/l/_BpQOxzW9wy9a


Watch Video Solution

87. Evaluate the following: 

Watch Video Solution

i49 + i68 + i89 + i110

88. Compute the following: 

Watch Video Solution

√−144

89. Compute the following: 

Watch Video Solution

√−4 × √
−9

4

90. Compute the following: 

A. -17i

√−25 + 3√−4 + 2√−9

https://dl.doubtnut.com/l/_BpQOxzW9wy9a
https://dl.doubtnut.com/l/_EEpAGsI4vzbd
https://dl.doubtnut.com/l/_vIwpfG82k7mX
https://dl.doubtnut.com/l/_EAWnrxd13kYC
https://dl.doubtnut.com/l/_1Dk6gLQEhrWW


B. -17

C. 17i

D. 17

Answer: C

Watch Video Solution

91. A student writes the formula  Then he substitutes 

 �nds  . Explain where is he wrong?

Watch Video Solution

√ab = √a √b.

a = − 1 and b = − 1 and 1 = − 1

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

computation: 

Watch Video Solution

[√( − 2)√( − 3)] = √( − 2)( − 3) = √6

https://dl.doubtnut.com/l/_1Dk6gLQEhrWW
https://dl.doubtnut.com/l/_yAOcbyL6YL35
https://dl.doubtnut.com/l/_Ymo083gNV2w9


93. If , �nd .

Watch Video Solution

(a + b) − i(3a + 2b) = 5 + 2i a and b

94. Find the multiplicative inverse of 

Watch Video Solution

z = 3 − 2i.

95. Express the following in the form  

Watch Video Solution

a + ib : ( − 5i)( i)
1

8

96. Express the following in the form 

Watch Video Solution

a + ib : (5i)( − i)
3

5

97. Express the following in the form a + ib : i− 39

https://dl.doubtnut.com/l/_PLxgmvRPFUl9
https://dl.doubtnut.com/l/_CtfcZxYw4zT6
https://dl.doubtnut.com/l/_RIXSQFUEOx8R
https://dl.doubtnut.com/l/_xGg9NoQRjy4d
https://dl.doubtnut.com/l/_fuVBk55YyPgX


Watch Video Solution

98. Express the following in the form 

Watch Video Solution

a + ib : ( − i)(2i)( − i)
3

1

8

99. Express the following in the form 

Watch Video Solution

a + ib : i9 + i19

100. Express the following in the form 

Watch Video Solution

a + ib : (1 − i)
4

101. Express each of the following in the form

Watch Video Solution

a + ib : 3(7 + 7i) + i(7 + 7i)

https://dl.doubtnut.com/l/_fuVBk55YyPgX
https://dl.doubtnut.com/l/_KKRGDcgId6i4
https://dl.doubtnut.com/l/_iNSYhFSBPAsM
https://dl.doubtnut.com/l/_UNwU7TcMOXvv
https://dl.doubtnut.com/l/_hJFI1Xwm2hsE


102. Express each of the following in the form

Watch Video Solution

a + ib :( + i) − (4 + i)
1

5

2

5

5
2

103. Express each of the following in the form

Watch Video Solution

a + ib : (1 − i) − ( − 1 + 6i)

104. Express each of the following in the form

Watch Video Solution

a + ib :{( + i) + (4 + i)} − ( − + i)
1

3
7
3

1

3
4
3

105. Express each of the following in the form a + ib :( + 3i)
31

3

https://dl.doubtnut.com/l/_hJFI1Xwm2hsE
https://dl.doubtnut.com/l/_hpoLCLiYSu70
https://dl.doubtnut.com/l/_GOGZYyA16Xo6
https://dl.doubtnut.com/l/_PZwxBb97ceBl
https://dl.doubtnut.com/l/_VNc2ZjcpQNNF


Watch Video Solution

106. Express each of the following in the form 

A. 16 - 30i

B. 16 + 30i

C. 34 - 30i

D. 34 + 30i

Answer: A

Watch Video Solution

a + ib : (5 − 3i)2

107. Express each of the following in the form 

Watch Video Solution

a + ib :( − 2 − i)
3

1

3

https://dl.doubtnut.com/l/_VNc2ZjcpQNNF
https://dl.doubtnut.com/l/_h5DP234AkjQG
https://dl.doubtnut.com/l/_C39zNufaQ7m0


108. Express each of the following in the form

Watch Video Solution

a + ib : ( − √3 +  √−2)(2√3 − i)

109. Express the following in the standard form 

Watch Video Solution

a + ib :
1

3 − 4i

110. Express the following in the standard form 

Watch Video Solution

a + ib :
(3 − 2i)(2 + 3i)

(1 + 2i)(2 − i)

111. Express the following in the standard form 

Watch Video Solution

a + ib :
5 + 4i
4 + 5i

https://dl.doubtnut.com/l/_rFWmoBO1tTv3
https://dl.doubtnut.com/l/_EbcAx3GxXLry
https://dl.doubtnut.com/l/_dQJXswXssDlC
https://dl.doubtnut.com/l/_SY9qk5O0rIgF


112. Express the following in the standard form 

Watch Video Solution

a + ib :
1

−2 + √−3

113. Express the following in the standard form

 .

Watch Video Solution

a + ib :
(3 + i√5)(3 − i√5)

(√3 + √2i) − (√3 − i√2)

114. Express the following in the standard form 

Watch Video Solution

a + ib :
(1 + i)

2

3 − i

115. Express the following in the standard form

Watch Video Solution

a + ib :( + )( )
1

1 − 2i

3

1 + i

3 + 4i
2 − 4i

https://dl.doubtnut.com/l/_5cakjvreIKmW
https://dl.doubtnut.com/l/_gV44aRcEMXwt
https://dl.doubtnut.com/l/_ZvmHSlPsLQu4
https://dl.doubtnut.com/l/_vGuE2NHy59VC


116. Express the following in the standard form

Watch Video Solution

a + ib :
1

1 − cos θ + 2i sin θ

117. Express  in the standard form 

Watch Video Solution

(1 − 2i)
− 3

a + ib.

118. Perform the indicated operation and �nd the result in the form

Watch Video Solution

a + ib :
2 − √−25

1 − √−16

119. Perform the indicated operation and �nd the result in the form

a + ib :
3 − √−16

1 − √−9

https://dl.doubtnut.com/l/_vGuE2NHy59VC
https://dl.doubtnut.com/l/_LzIQ5GrPCJVN
https://dl.doubtnut.com/l/_ALTrlb4cMHoz
https://dl.doubtnut.com/l/_ke3FoYsSu70N
https://dl.doubtnut.com/l/_IxW1fmA9BiVj


Watch Video Solution

120. Multiply  by its conjugate.

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3 − 2i

√13

13

√−13

−13

121. Find the real numbers  if  is the conjugate

of 

Watch Video Solution

x and y, (x − iy)(3 + 5i)

−6 − 24i.

https://dl.doubtnut.com/l/_IxW1fmA9BiVj
https://dl.doubtnut.com/l/_alJy9N2qVm0z
https://dl.doubtnut.com/l/_ZKbyeKlwjO3S
https://dl.doubtnut.com/l/_fHsYgSyhtr4l


122. Find the multiplicative inverse of the complex number: 

Watch Video Solution

3 + 2i

123. Find the multiplicative inverse of the following complex number:

Watch Video Solution

(2 + √3i)
2

124. If  prove that 

Watch Video Solution

a + ib = ,
(x + i)

2

2x2 + 1
a2 + b2 =

(x2 + 1)
2

(2x2 + 1)
2

125. If  prove that 

Watch Video Solution

x + iy = √
a + ib

c + id
(x2 + y2)

2
=

a2 + b2

c2 + d2

https://dl.doubtnut.com/l/_fHsYgSyhtr4l
https://dl.doubtnut.com/l/_1zBmCbQVl4GY
https://dl.doubtnut.com/l/_gavWYdARF4MY
https://dl.doubtnut.com/l/_BzTDdpopNOyM


126. Find the least positive value of n if 

Watch Video Solution

( )
n

= 1.
1 + i

1 − i

127. Find real  such that  is purely real.

Watch Video Solution

θ
3 + 2i sin θ

1 − 2i sin θ

128. If  , Show that 

Watch Video Solution

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

2.5.10.... . (1 + n2) = x2 + y2.

129. Find the value of 

Watch Video Solution

x3 + 7x2 − x + 1,  when x = 1 + 2i.

https://dl.doubtnut.com/l/_uK07FS9qGAc6
https://dl.doubtnut.com/l/_vJVnBiIkrx4F
https://dl.doubtnut.com/l/_rug2bFAefrQg
https://dl.doubtnut.com/l/_1JDC8wgwVdCr


130. Prove that: 

.

Watch Video Solution

x4 + 4 = (x + 1 + i)(x + 1 − i)(x − 1 + i)(x − 1 − i)

131. Show that a real value of  will satisfy the equation

 , when  are real.

Watch Video Solution

x

= a − ib  if  a2 + b2 = 1
1 − ix

1 + ix
a , b

132. If and are di�erent complex numbers with then �nd 

.

Watch Video Solution

α β |β| = 1,

∣
∣
∣

∣
∣
∣

β − α

1 − ¯̄̄αβ

133. Find non zero integral solutions of 

Watch Video Solution

|1 − i|
x

= 2x .

https://dl.doubtnut.com/l/_zEq8lTuOGUIW
https://dl.doubtnut.com/l/_mPNHA99NIJJh
https://dl.doubtnut.com/l/_MfkJXMLabCjL
https://dl.doubtnut.com/l/_xK42iyf2f3w1


134. Express the following complex numbers in the standard form

Watch Video Solution

a + ib : (1 + i)(1 + 2i)

135. Express the following complex numbers in the standard form

Watch Video Solution

a + ib :
1

(2 + i)
3

136. Express the following complex numbers in the standard form

Watch Video Solution

a + ib :
(2 + i)3

2 + 3i

https://dl.doubtnut.com/l/_xK42iyf2f3w1
https://dl.doubtnut.com/l/_8NsvRbE91TeA
https://dl.doubtnut.com/l/_aQ4irJ4gnQrz
https://dl.doubtnut.com/l/_eWtyZHPZ5kYq


137. Express the following complex numbers in the standard form

Watch Video Solution

a + ib : (1 + 2i) − 3

138. Express the following complex numbers in the standard form

Watch Video Solution

a + ib :( − )( )
1

1 − 4i

2

1 + i

3 − 4i
5 + i

139. Express the following complex numbers in the standard form

Watch Video Solution

a + ib :
3 + 2i

−2 + i

140. Express the following complex numbers in the standard form

a + ib :
1 − i

1 + i

https://dl.doubtnut.com/l/_2U19ca4a1iVp
https://dl.doubtnut.com/l/_PGxM8LuKgnur
https://dl.doubtnut.com/l/_Zp1Rlfiwq8Xu
https://dl.doubtnut.com/l/_xuYpdJQscpm2


Watch Video Solution

141. Express the following complex numbers in the standard form

Watch Video Solution

a + ib :
(1 + i)(1 + √3i)

1 − i

142. Express the following complex numbers in the standard form

Watch Video Solution

a + ib :
3 − 4i

(4 − 2i)(1 + i)

143. Express the following complex numbers in the standard form

Watch Video Solution

a + ib :
5 + √2i

1 − √2i

https://dl.doubtnut.com/l/_xuYpdJQscpm2
https://dl.doubtnut.com/l/_zIBubc7frTxl
https://dl.doubtnut.com/l/_JoPTh5QBweQD
https://dl.doubtnut.com/l/_zteXu4r9d9jJ


144. Find the real values of 

Watch Video Solution

x and y,   if : (x + iy)(2 − 3i) = 4 + i

145. Find the real values of

Watch Video Solution

x and y,   if : + = i
(1 + i)x − 2i

3 + i

(2 − 3i)y + i

3 − i

146. Find the real values of

Watch Video Solution

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

147. Find the real values of 

Watch Video Solution

x and y,   if : (1 + i)(x + iy) = 2 − 5i

https://dl.doubtnut.com/l/_YZ5nMeOke7Eh
https://dl.doubtnut.com/l/_0wuXPZTpbdbe
https://dl.doubtnut.com/l/_WemdQAMRO7fD
https://dl.doubtnut.com/l/_zajATJNCy4DK
https://dl.doubtnut.com/l/_1t7NpRO5X4rB


148. Find the conjugates of the following complex number: 

Watch Video Solution

4 − 5i

149. Find the conjugates of the following complex number: 

Watch Video Solution

1

3 + 5i

150. Find the conjugates of the following complex number: 

Watch Video Solution

1

1 + i

151. Find the conjugates of the following complex number:

Watch Video Solution

(1 + i)(2 + i)

3 + i

https://dl.doubtnut.com/l/_1t7NpRO5X4rB
https://dl.doubtnut.com/l/_1MiOBREk2ttQ
https://dl.doubtnut.com/l/_vplXGtcCjDZO
https://dl.doubtnut.com/l/_ZN51IQHcf3K9


152. Find the conjugates of the following complex number: 

Watch Video Solution

(3 − i)
2

2 + i

153. Find the conjugates of the following complex number:

Watch Video Solution

(3 − 2i)(2 + 3i)

(1 + 2i)(2 − i)

154. Find the multiplicative of the following complex number: 

Watch Video Solution

1 − i

155. Find the multiplicative of the following complex number: 

Watch Video Solution

 4 − 3i

https://dl.doubtnut.com/l/_MPgUTojzEWKA
https://dl.doubtnut.com/l/_HAYJJ224wFVi
https://dl.doubtnut.com/l/_RgN5i8KLCeDQ
https://dl.doubtnut.com/l/_9EYrAx5sXz9I


156. Find the multiplicative of the following complex number: 

Watch Video Solution

(1 + i√3)
2

157. Find the multiplicative of the following complex number: 

Watch Video Solution

√5 + 3i

158. If  �nd .

Watch Video Solution

z1 = 2 − i,  z2 = 1 + i,
∣
∣
∣

∣
∣
∣

z1 + z2 + 1

z1 − z2 + i

159. If  �nd : 

Watch Video Solution

z1 = 2 − i,  z2 = − 2 + i, Re( )
z1z2

¯̄¯z1

160. If  �nd : .z1 = 2 − i,  z2 = − 2 + i, Im( )
1

z1¯̄¯z1

https://dl.doubtnut.com/l/_G6rnVYb6Gu9k
https://dl.doubtnut.com/l/_4Lg1wnb9CMru
https://dl.doubtnut.com/l/_tbHqUSQl9tXb
https://dl.doubtnut.com/l/_c75GucRs6buC
https://dl.doubtnut.com/l/_vI4YdzEhobF9


Watch Video Solution

161. Find the modulus of 

Watch Video Solution

−
1 + i

1 − i

1 − i

1 + i

162. If  prove that 

Watch Video Solution

x + iy =
a + ib

a − ib
x2 + y2 = 1

163. Write the least positive integral value of  for which  is

real.

Watch Video Solution

n ( )
n

1 + i

1 − i

164. Find the real values of  for which the complex number 

is purely real.

θ
1 + i cos θ

1 − 2i cos θ

https://dl.doubtnut.com/l/_vI4YdzEhobF9
https://dl.doubtnut.com/l/_sbCxKbdUXStt
https://dl.doubtnut.com/l/_vuKfTBeRaYNE
https://dl.doubtnut.com/l/_9auaLp1UMw6D
https://dl.doubtnut.com/l/_R5YhFKVkMIbo


Watch Video Solution

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

a real number.

Watch Video Solution

n
(1 + i)n

(1 − i)n− 2

166. If 

Watch Video Solution

( )
3

− ( )
3

= x + iy,  f ∈ d (x, y)
1 + i

1 − i

1 − i

1 + i

167. If  , �nd

Watch Video Solution

( )
100

= a + ib
1 − i

1 + i
(a, b)

168. Evaluate the following: 

W t h Vid S l ti

2x3 + 2x2 − 7x + 72,  when x =
3 − 5i

2

https://dl.doubtnut.com/l/_R5YhFKVkMIbo
https://dl.doubtnut.com/l/_OTLrOF9MdjGw
https://dl.doubtnut.com/l/_ipEMF7KTWoxZ
https://dl.doubtnut.com/l/_Y9syincCSKof
https://dl.doubtnut.com/l/_ZJ0Ndkfqykgs


Watch Video Solution

169. Evaluate , when 

Watch Video Solution

x4 − 4x3 + 4x2 + 8x + 44 x = 3 + 2i

170. Evaluate the following:

Watch Video Solution

 x4 + 4x3 + 6x2 + 4x + 9,  when x = − 1 + i√2

171. Evaluate the following: 

Watch Video Solution

x6 + x4 + x2 + 1,  when x =
1 + i

√2

172. Evaluate the following:

Watch Video Solution

 2x4 + 5x3 + 7x2 − x + 41,  when x = − 2 − √3i

https://dl.doubtnut.com/l/_ZJ0Ndkfqykgs
https://dl.doubtnut.com/l/_1smSZT3s2bK7
https://dl.doubtnut.com/l/_nay4w5q1YBk7
https://dl.doubtnut.com/l/_Uxb9Qetuud6z
https://dl.doubtnut.com/l/_H4SDD4W8O82o


Watch Video Solution

173. If  is a complex number other than -1 such that 

 , then the real parts of  is .

A. 0

B. 1

C. Real part of 

D. None of these

Answer: A

Watch Video Solution

z1

|z1| = 1 and z2 =
z1 − 1

z1 + 1
z2

z1

174. Solve the system of equations 

Watch Video Solution

Re(z2) = 0,  |z| = 2

https://dl.doubtnut.com/l/_H4SDD4W8O82o
https://dl.doubtnut.com/l/_ixfixhDcoaZn
https://dl.doubtnut.com/l/_qxBGqx919KLL


175. If  �nd 

Watch Video Solution

|z + 1| = z + 2(1 + i), z.

176. Find the square root of the following complex number: 

Watch Video Solution

−5 + 12i

177. Find the square roots of the following:

Watch Video Solution

8 6i

178. Find the square root of the following complex number: 

Watch Video Solution

 1 + 4√−3

179. Find the square root of the following complex number: −7 − 24i

https://dl.doubtnut.com/l/_E5wVzv8ujoyV
https://dl.doubtnut.com/l/_RzalATYwxMHj
https://dl.doubtnut.com/l/_JtCMTcgfGZRJ
https://dl.doubtnut.com/l/_7why7ZX3oaNR
https://dl.doubtnut.com/l/_96Oo3g0gKw18


Watch Video Solution

180. Find square root of 

Watch Video Solution

8 − 15i

181. Find the square root of the following complex number: 

Watch Video Solution

1 − i

182. Find the square root of the following complex number:

Watch Video Solution

−11 − 60√−1

183. Find the square root of the following complex number: 

Watch Video Solution

− i

https://dl.doubtnut.com/l/_96Oo3g0gKw18
https://dl.doubtnut.com/l/_Vdi23IdcyPLD
https://dl.doubtnut.com/l/_2RU2NHC0pDUV
https://dl.doubtnut.com/l/_dqQQqZ5No4mj
https://dl.doubtnut.com/l/_Oxb0tVxNRQyd


184. Find the modulus and argument of each of the following complex

number: 

Watch Video Solution

1 + i√3

185. Find the modulus and argument of each of the following complex

number: 

Watch Video Solution

−√3 − i

186. Find the modulus and argument of each of the following complex

number: 

Watch Video Solution

−2 − 2i√3

https://dl.doubtnut.com/l/_Oxb0tVxNRQyd
https://dl.doubtnut.com/l/_uTjTLsKXuIfc
https://dl.doubtnut.com/l/_mbZqNvSNV13F
https://dl.doubtnut.com/l/_DrVxe0wiv1yg


187. Find the modulus and argument of each of the following complex

number: 

Watch Video Solution

2√3 − 2i

188. Find the modulus and argument of the following complex number:

Watch Video Solution

1 + i

1 − i

189. Find the modulus and argument of the following complex number:

Watch Video Solution

1

1 + i

190. Write the following complex numbers in the polar form:

−3√2 + 3√2i

https://dl.doubtnut.com/l/_2JraDzDB3zL5
https://dl.doubtnut.com/l/_Ymq1Vm8TUCtA
https://dl.doubtnut.com/l/_BR8bPjPbkofw
https://dl.doubtnut.com/l/_vdpq26BEJRRf


Watch Video Solution

191. Write the following complex numbers in the polar form: 

Watch Video Solution

−1 − i

192. Write the following complex numbers in the polar form: 

Watch Video Solution

 1 + i

193. Write the following complex numbers in the polar form: 

Watch Video Solution

1 − i

194. Find the modulus and principal argument of  and hence

express it in the polar form.

Watch Video Solution

(1 + i)

https://dl.doubtnut.com/l/_vdpq26BEJRRf
https://dl.doubtnut.com/l/_rKABnaOdy1JE
https://dl.doubtnut.com/l/_3xnI7fP2tlRo
https://dl.doubtnut.com/l/_djoqIQzq4Bc6
https://dl.doubtnut.com/l/_kmVmTZkR2Xhn


195. Find the modulus and principal argument of 

Watch Video Solution

−2i

196. Find the modulus and principal argument of 

Watch Video Solution

−4.

197. Express the following complex number in the polar form:

Watch Video Solution

1 + i

1 − i

198. Express the following complex number in the polar form:

A. 

B. 

2 + 6√3i

5 + √3i

2(cos + i sin )
π

4

π

4

√2(cos + i sin )
π

4

π

4

https://dl.doubtnut.com/l/_kmVmTZkR2Xhn
https://dl.doubtnut.com/l/_hGbRNUrfY5t7
https://dl.doubtnut.com/l/_z8ed947WEJHy
https://dl.doubtnut.com/l/_YUjx8N58Q8aZ
https://dl.doubtnut.com/l/_P87fQCA70uRR


C. 

D. None of these

Answer: B

Watch Video Solution

(cos + i sin )
π

4

π

4

199. Put the complex number  in the form ,

where  is a positive real number and .

Watch Video Solution

1 + 7i

(2 − i)2
r(cos θ + i sin θ)

r −π < θ ≤ π

200. Find the modulus and argument of the following complex number

and convert them in polar form: 

Watch Video Solution

1 + 2i

1 − 3i

https://dl.doubtnut.com/l/_P87fQCA70uRR
https://dl.doubtnut.com/l/_djLemYIMU166
https://dl.doubtnut.com/l/_ESlcgcLqQ07j


201. Find the modulus and argument of the following complex number

and convert them in polar form: 

Watch Video Solution

1 + 3i

1 − 2i

202. Find the modulus and argument of the following complex number

and convert them in polar form: 

Watch Video Solution

i − 1

cos( ) + i sin( )π

3
π

3

203. For any two complex number  prove that: 

Watch Video Solution

z1and z2

|z1 + z2| ≤ |z1| + |z2|

204. For any two complex number  prove that: z1and z2

|z1 − z2| ≤ |z1| + |z2|

https://dl.doubtnut.com/l/_ml9deVTfar0H
https://dl.doubtnut.com/l/_EwQejm1yCdB6
https://dl.doubtnut.com/l/_xjamVL1Jux3h
https://dl.doubtnut.com/l/_1mEoj3SOgRGj


Watch Video Solution

205. For any two complex number  prove that: 

Watch Video Solution

z1and z2

|z1 + z2| ≥ |z1| − |z2|

206. For any two complex number  prove that: 

Watch Video Solution

z1and z2

|z1 − z2| ≥ |z1| − |z2|

207. Find the modulus and argument of the following complex number

and hence express them in the polar form: 

Watch Video Solution

1 + i

https://dl.doubtnut.com/l/_1mEoj3SOgRGj
https://dl.doubtnut.com/l/_pChx3GMgfcD9
https://dl.doubtnut.com/l/_PGmEvNggGjkT
https://dl.doubtnut.com/l/_O0Q5hphHIZAm


208. Find the modulus and argument of the following complex number

and hence them in the polar form:

Watch Video Solution

 1 − i

209. Find the modulus and argument of the following complex number

and hence them in the polar form:

Watch Video Solution

 
1

1 + i

210. Find the modulus and argument of the following complex number

and hence express them in the polar form: 

Watch Video Solution

sin 120∘ − i cos 120∘

211. Find the modulus and argument of the following complex number

and hence express them in the polar form:  √3 + i

https://dl.doubtnut.com/l/_MpKsmRK5ThMi
https://dl.doubtnut.com/l/_BJmuj13S3wcB
https://dl.doubtnut.com/l/_RsOhEIPKR7ka
https://dl.doubtnut.com/l/_MAmaa2FrIG19


Watch Video Solution

212. Find the modulus and argument of the following complex number

and hence express them in the polar form: 

Watch Video Solution

1 − i

1 + i

213. Find the modulus and argument of the following complex number

and hence express them in the polar form: 

Watch Video Solution

1 + 2i

1 − 3i

214. Find the modulus and argument of the following complex number

and hence express them in the polar form: 

Watch Video Solution

−16

1 + i√3

https://dl.doubtnut.com/l/_MAmaa2FrIG19
https://dl.doubtnut.com/l/_hciyxEy2Fru3
https://dl.doubtnut.com/l/_DxPnyBus9kKj
https://dl.doubtnut.com/l/_rEvtTmTFHv8G


215. Write  in polar form.

Watch Video Solution

(i25)
3

216. Write the values of the square root of 

Watch Video Solution

i.

217. Write the values of the square root of .

Watch Video Solution

− i

218. If  then write the value of .

Watch Video Solution

x + iy = √ ,
a + ib

c + id
(x2 + y2)

2

219. If `pi

https://dl.doubtnut.com/l/_4FgQ1CgQiuLB
https://dl.doubtnut.com/l/_PIeED8cc1Rmi
https://dl.doubtnut.com/l/_NRi2aJoYRGAh
https://dl.doubtnut.com/l/_OycN48qiq0vR
https://dl.doubtnut.com/l/_ylw1GaLZEpII


Watch Video Solution

220. If  is any positive integer, write the value of  .

Watch Video Solution

n
i4n+ 1 − i4n− 1

2

221. Write the value of 

Watch Video Solution

 .
i592 + i590 + i588 + i586 + i584

i582 + i580 + i578 + i576 + i574

222. Write  in polar form.

Watch Video Solution

1 − i

223. Write  in polar form.

Watch Video Solution

−1 + i√3

https://dl.doubtnut.com/l/_ylw1GaLZEpII
https://dl.doubtnut.com/l/_Yww12v2dpCOk
https://dl.doubtnut.com/l/_0CQUWxkknqC1
https://dl.doubtnut.com/l/_ObV7xKyWK4IM
https://dl.doubtnut.com/l/_6h2Ypmp5z1oG


224. Write the argument of 

Watch Video Solution

i.

225. Find the principal argument of 

Watch Video Solution

(1 + i√3)
2

.

226. Find  .

Watch Video Solution

z,   if  |z| = 4  and  arg(z) =
5π

6

227. Write the value of 

Watch Video Solution

√−25 × √−9.

228. Write the value of  .arg(z) + arg(z)

https://dl.doubtnut.com/l/_pETdRxma0gX8
https://dl.doubtnut.com/l/_pRdGqiWCOVsx
https://dl.doubtnut.com/l/_zDqOLFMxuiCY
https://dl.doubtnut.com/l/_rRDLIMP5tZ4E
https://dl.doubtnut.com/l/_nOJOr4Wve1um


Watch Video Solution

229. If  then �nd the greatest and least values of 

Watch Video Solution

|z + 4| ≤ 3 |z + 1|.

230. For any two complex numbers  and any two real numbers 

 �nd the value of 

Watch Video Solution

z1 and z2

a,  b |az1 − bz2|2 + |az2 + bz1|2.

231. If then �nd the value of .

Watch Video Solution

n ∈ N, in + in+ 1 + in+ 2 + in+ 3

232. Find the real value of a for which  is real.

Watch Video Solution

3i3 − 2ai2 + (1 − a)i + 5

https://dl.doubtnut.com/l/_nOJOr4Wve1um
https://dl.doubtnut.com/l/_oGRiShgOi9bY
https://dl.doubtnut.com/l/_SYeVNpQWOoZs
https://dl.doubtnut.com/l/_K1ut69xt18vn
https://dl.doubtnut.com/l/_HjkVc6oCGJMy


233. If  and arg  , �nd .

Watch Video Solution

|z| = 2 (z) =
π

4
z

234. Write the argument of .

Watch Video Solution

(1 + i√3)(1 + i)(cos θ + i sin θ)

235. The value of  is a. 2 b. 0 c. 1 d. 

Watch Video Solution

(1 + i)(1 + i2)(1 + i3)(1 + i4) i

236. If  is a real number and , then  is 

Watch Video Solution

3 + 2i sin θ

1 − 2i sin θ
0 < θ < 2π θ

a. π b.  c.  d.
π

2

π

3

π

6

https://dl.doubtnut.com/l/_HjkVc6oCGJMy
https://dl.doubtnut.com/l/_de332bovDqs1
https://dl.doubtnut.com/l/_QCErMXZEf4vt
https://dl.doubtnut.com/l/_7Xu4OcDe9ggo
https://dl.doubtnut.com/l/_E61Q9NEpy56Z
https://dl.doubtnut.com/l/_rptjKp4KgQ7q


237. If  

then possible value of  is 

a.  

b.  

c.  

d.  

e. 

Watch Video Solution

√a + ib = x + iy,

√a − ib

x2 + y2

√x2 + y2

x + iy

x − iy

√x2 − y2

238. If  , then 

a.  

b.  

c.  

d. 

Watch Video Solution

z = cos( ) + i sin( )
π

4

π

6

|z| = 1, arg(z) =  
π

4

|z| = 1, arg(z) =  
π

6

|z| = , arg(z) =
√3

2

5π

24

|z| = , arg(z) = tan− 1( )
√3

2

1

√2

https://dl.doubtnut.com/l/_rptjKp4KgQ7q
https://dl.doubtnut.com/l/_TpjxqiWNeA7d
https://dl.doubtnut.com/l/_ROq8TVPWCer0


239. The polar form of  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(i25)
3

cos( ) + i sin( )
π

2

π

2

cos π + i sinπ

cos π − i sinπ

cos( ) − i sin( )
π

2

π

2

240. If  

then the sum  upto 1000 terms is equal to 

a. 

b.  

c. 

d. 

Watch Video Solution

i2 = − 1,

i + i2 + i3 + ...

1

−1

i

0

https://dl.doubtnut.com/l/_ROq8TVPWCer0
https://dl.doubtnut.com/l/_0fOz7Z4LJcjX


241. If  

, then the value of  is 

a.  

b.  

c.  

d. 

Watch Video Solution

z =
−2

1 + i√3

arg(z)

π

π

4
π

3
2π

3

242. If  then  is 

a.  

b.  

c.  

d. 

Watch Video Solution

a = cos θ + i sin θ,
1 + a

1 − a

cot( )
θ

2

cot θ

i cot( )
θ

2

i tan( )
θ

2

https://dl.doubtnut.com/l/_h56hz0gz1Jcq
https://dl.doubtnut.com/l/_X6BIfTGq3JAU


243. If  

then  

a.  

b.  

c.  

d. none of these

Watch Video Solution

(1 + i)(1 + 2i)(1 + 3i)...(1 + ni) = a + ib,

2. 5. 10. 17...(1 + n2 ) =

a − ib

a2 − b2

a2 + b2

244. If  then  is equal to a.  b. 

 c.  d. none of these

Watch Video Solution

= x + iy,
(a2 + 1)

2

2a − i
x2 + y2

(a2 + 1)
4

4a2 + 1

(a + 1)2

4a2 + 1

(a2 − 1)
2

(4a2 − 1)2

245. The principal value of the argument of  is 

A.  

B.  

(1 + i)

π

π

12

https://dl.doubtnut.com/l/_cpHp1g3ahHNL
https://dl.doubtnut.com/l/_3tpyTNNenkBd
https://dl.doubtnut.com/l/_m8yyD7LI0Pgn


C.  

D. 

Watch Video Solution

π

4
3π

4

246. The least positive integer  such that  is a positive integer

is a.  b.  c.  d. 

Watch Video Solution

n ( )
n2i

1 + i

16 8 4 2

247. If  is a non zero complex, number then  is equal to 

a.  

b.  

c.  

d. none of these

Watch Video Solution

z
∣
∣ ∣
∣

∣
∣ ∣
∣

|z̄|
2

zz̄

∣∣
∣

∣∣
∣

z̄

z

|z|

|z̄|

https://dl.doubtnut.com/l/_m8yyD7LI0Pgn
https://dl.doubtnut.com/l/_7A0QdzBhZHCK
https://dl.doubtnut.com/l/_M3Bg5lBqu7Hd


248. If  then  equals 

A.  

B. 

C.  

D. 

Watch Video Solution

a = 1 + i, a2

1 − i

2i

(1 + i)(1 − i)

(i − 1)

249. If  is 

a.  b.  c.  d. none of these

Watch Video Solution

(x + iy)1 / 3 = a + ib,  then  +
x

a

y

b

0 1 −1

250.  is equal to 

A. 

B.  

C. 

D. none of these

(√−2)(√−3)

√6

−√6

i√6

https://dl.doubtnut.com/l/_DjEHRlCTGzvy
https://dl.doubtnut.com/l/_BAJtfNU69YVR
https://dl.doubtnut.com/l/_D0DRFaVNRzsn


Watch Video Solution

251. The argument of  is a.  b.  c.  d. 

Watch Video Solution

1 − i√3

1 + i√3
60∘ 120∘ 210∘ 240∘

252. If  then  equals a.  b.  c.  d non of these

Watch Video Solution

z = ( ),
1 + i

1 − i
z4 1 −1 0

253. If  then  equals a.  b.  c.  d. non of

these

Watch Video Solution

z = ,
1 + 2i

1 − (1 − i)
2

arg(z) 0
π

2
π

https://dl.doubtnut.com/l/_D0DRFaVNRzsn
https://dl.doubtnut.com/l/_sUazSDMK19vF
https://dl.doubtnut.com/l/_nhgSXskPUqHI
https://dl.doubtnut.com/l/_Xtk1JWJFrTpG


254. If  then  is  

a.  b.  c.  d. none of these

Watch Video Solution

z = ,
1

(2 + 3i)2
|z|

1

13

1

5

1

12

255. If  then  is a.  b.  c.  d. non of

these

Watch Video Solution

z = ,
1

(1 − i)(2 + 3i)
|z| 1

1

√26

5

√26

256. If  is a.  b.  c. 

 d. 

Watch Video Solution

z = 1 − cos θ + i sin θ,  then |z| 2 sin( )
θ

2
2 cos( )

θ

2

2 
∣
∣
∣
sin( )

∣
∣
∣

θ

2
2 

∣
∣
∣
cos( )

∣
∣
∣

θ

2

257. If  is a.  b.  c. 

d. none of these

x + iy = (1 + i)(1 + 2i)(1 + 3i),  then x2 + y2 0 1 100

https://dl.doubtnut.com/l/_M0wHVHLEDpwU
https://dl.doubtnut.com/l/_B6kj0qNJQW5H
https://dl.doubtnut.com/l/_YwLuJXpRPQNV
https://dl.doubtnut.com/l/_wrmk9QjZSaqO


Watch Video Solution

258. If  then  is a.  b.  c.  d.

Watch Video Solution

z = ,
1

1 − cos θ − i sin θ
Re(z) 0

1

2
cot( )

θ

2

cot( )
1

2
θ

2

259. If  then  is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

x + iy = ,
3 + 5i

7 − 6i
y

9

85

−
9

85

53

85

https://dl.doubtnut.com/l/_wrmk9QjZSaqO
https://dl.doubtnut.com/l/_nXU4kUvrRcOF
https://dl.doubtnut.com/l/_zYmPKBtW9hp2
https://dl.doubtnut.com/l/_qjfIY3moErh5


260. The amplitude of  is equal to-

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1

i

0

π

2

−
π

2

π

261. The argument of  is-

A. 

B. 

C. 

D. 

1 − i

1 + i

−
π

2

π

2

3π

2

5π

2

https://dl.doubtnut.com/l/_qjfIY3moErh5
https://dl.doubtnut.com/l/_OHMKHTUuYN8G


Answer: A

Watch Video Solution

262. The amplitude of  is a.  b.  c.  d. 

Watch Video Solution

1 + i√3

√3 + i

π

3
−

π

3

π

6
−

π

6

263.  equals a.  b. -1 c.  d. 4

Watch Video Solution

1 + 2i + 3i2

1 − 2i + 3i2
i − i

264. The value of  is a.  b.  c. 

d. 

Watch Video Solution

− 1
i592 + i590 + i588 + i586 + i584

i582 + i580 + i578 + i576 + i574
−1 −2 −3

−4

https://dl.doubtnut.com/l/_OHMKHTUuYN8G
https://dl.doubtnut.com/l/_TMhOAODyzNhF
https://dl.doubtnut.com/l/_Mh4PJcXtWzy0
https://dl.doubtnut.com/l/_eyFr261oL3yD


Others

265. A real value of  satis�es the equation

 a.  b.  c.  d. 

Watch Video Solution

x

= a − ib(a,  b ∈ R),   if  a2 + b2 =
3 − 4ix

3 + 4ix
1 −1 2 −2

266. The complex number which satis�es the condition  lies

on a. circle  b. the x-axis c. the y-axis d. the line 

Watch Video Solution

∣
∣
∣

∣
∣
∣

= 1
i + z

i − z

x2 + y2 = 1 x + y = 1

267. If  is a complex number, then a.  b.  c. 

 d. 

Watch Video Solution

z |z|2 > ∣∣z
2∣∣ |z|2 = ∣∣z

2∣∣

|z|2 < ∣∣z
2∣∣ |z|2 ≥ ∣∣z

2∣∣

https://dl.doubtnut.com/l/_A1NPufzJab1v
https://dl.doubtnut.com/l/_juXuwNHlXUes
https://dl.doubtnut.com/l/_BA9HOP1lcbZN


1. If  are complex numbers, prove that: 

Watch Video Solution

z, z1andz2 arg(z) = − arg(z)'

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

