
MATHS

BOOKS - S CHAND MATHS (ENGLISH)

COMPLEX NUMBER

Example

1. If x =1 +i, then the value of  is

A. 6i-3

B. 

C. 

D. 

x6 + x4 + x2 + 1

−6i + 3

−6i − 3

6i + 3

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_bPDcIM9BKOQc


Answer: c

Watch Video Solution

2. If  then y-x equals

A. 91

B. 85

C. 

D. 

Answer: a

Watch Video Solution

( − 2 − i)
3

= , xy, ∈ R
1

3

x + iy

27

−85

−91

https://dl.doubtnut.com/l/_bPDcIM9BKOQc
https://dl.doubtnut.com/l/_7lhjmueS8Ds1


3. The argument of 
is
 
b. 
c. 
d. 

A. 

B. 

C. 

D. 

Answer: c

Watch Video Solution

1 − i√3

1 + i√3
600 1200 2100 2400

π

3

2π

3

−
2π

3

4π

3

4. If z = ,  has magnitude  then the value of 

 is (i) 3 only (ii)  only (iii) 3 or -3 (iv) none of these

A. 3 only

(1 + i)2

α − i
α ∈ R √

2

5

α −3

https://dl.doubtnut.com/l/_Zspy7motDVsK
https://dl.doubtnut.com/l/_pTX2jzCXjgoJ


B.  only

C. 3 or -3

D. none of these

Answer: c

Watch Video Solution

−3

5. If z is a non -zero complex number then  is equal to

A. 

B. 

C. z

D. none of these

|z̄|
2

zz̄

|z̄|

|z|

|z̄|

https://dl.doubtnut.com/l/_pTX2jzCXjgoJ
https://dl.doubtnut.com/l/_XMzlpYmg7LQO


Answer: a

Watch Video Solution

6. The complex number  which satisfies the condition 

 lies on the

A. y -axis

B. x-axis

C. line x+y=1

D. circle 

Answer: B

Watch Video Solution

z

∣
∣
∣

∣
∣
∣

= 1
i + z

i − z

x2 + y2 = 1

https://dl.doubtnut.com/l/_XMzlpYmg7LQO
https://dl.doubtnut.com/l/_ykrCI5ct1qpN
https://dl.doubtnut.com/l/_74latUFNTRUT


7. If  are cube roots of unity then the value of 

 is

A. 27

B. 

C. 

D. 

Answer: c

Watch Video Solution

1, ω, ω2

(5 + 2ω + 5ω2)
3

−9

−27

−81

8. Simplify : 

Watch Video Solution

i38

https://dl.doubtnut.com/l/_74latUFNTRUT
https://dl.doubtnut.com/l/_bgRoWVGGbDVp


9. Simplify : 

Watch Video Solution

i15

10. Simplify : 

Watch Video Solution

i− 6

11. Simplify : 

Watch Video Solution

1

i

12. Show that i is neither 0, nor greater than 0, nor less than 0

Watch Video Solution

https://dl.doubtnut.com/l/_KU9jbzKm4e2v
https://dl.doubtnut.com/l/_Z0VUjmBgVebV
https://dl.doubtnut.com/l/_atx01YY49l9c
https://dl.doubtnut.com/l/_4I7evGVJbMsP


13. Simplify the following 

Watch Video Solution

(5i) × 7

14. Simplify the following 

(3i) (4i)

Watch Video Solution

15. Simplify the following 

Watch Video Solution

21

14i

https://dl.doubtnut.com/l/_9iMp6Dsmx8lR
https://dl.doubtnut.com/l/_L1Dx8eGrcqCp
https://dl.doubtnut.com/l/_FSuJ8ijklYHc


16. Simplify the following 

Watch Video Solution

5

i3

17. Simplify the following 

Watch Video Solution

√−9 + √−16

18. Simplify the following 

Watch Video Solution

√−48 − 5√−27
21

4

https://dl.doubtnut.com/l/_w41EmDa0mls5
https://dl.doubtnut.com/l/_1rpDxIhZY3Kv
https://dl.doubtnut.com/l/_DVpHntgZl6rW


19. Simplify the following 

Watch Video Solution

√−18. √−2

20. Simplify the following 

Watch Video Solution

20

√−5

21. Evaluate: 

Watch Video Solution

[i18 + ( )
25

]

3
1

i

https://dl.doubtnut.com/l/_T6OcTjlQu4bM
https://dl.doubtnut.com/l/_ed8COXHzwFkB
https://dl.doubtnut.com/l/_UCSVhiqOcFy0


22. Find the values of x and y if 

Watch Video Solution

2x + 4iy = − i3x − y + 3

23. Write the values of x and y if 

Watch Video Solution

(3 − 4i)(x + yi) = 1 + i(0)

24. Represent the following complex numbers in the complex

plane 

Watch Video Solution

2 + 3i

https://dl.doubtnut.com/l/_3NF0pyYDKa5s
https://dl.doubtnut.com/l/_DzIgivj5XSWF
https://dl.doubtnut.com/l/_blvALmr2jZ99


25. Represent the following complex numbers in the complex

plane 

Watch Video Solution

3 − 5i

26. Represent the following complex numbers in the complex

plane 

Watch Video Solution

0 + 0i

27. Represent the following complex numbers in the complex

plane 

i

https://dl.doubtnut.com/l/_0IF05W7ajHto
https://dl.doubtnut.com/l/_3w6ax6zxmP0J
https://dl.doubtnut.com/l/_xbpWGWi1he7Y


Watch Video Solution

28. Can two different points in the complex plane represent

the same complex number? Give reasons for you answer

Watch Video Solution

29. Express the following in the form a+bi 

Watch Video Solution

(8 + 7i)(8 − 7i)

30. Express the following in the form a+bi 

Watch Video Solution

(5 − 6i)2

https://dl.doubtnut.com/l/_xbpWGWi1he7Y
https://dl.doubtnut.com/l/_okVmzehDxaXY
https://dl.doubtnut.com/l/_p1FjnjBmkIEp
https://dl.doubtnut.com/l/_goOAyJzJjHhP


31. Express the following in the form a+bi 

Watch Video Solution

(2 + 3i)(3 + 7i)

32. Express the following in the form a+bi 

Watch Video Solution

( − 2 − i)
3

1

3

33. Express the following in the form a+bi 

Watch Video Solution

(1 − i)
4

https://dl.doubtnut.com/l/_goOAyJzJjHhP
https://dl.doubtnut.com/l/_r2Mu6M7NyZys
https://dl.doubtnut.com/l/_koPAtriaugR2
https://dl.doubtnut.com/l/_M1Zk9VG8nq48


34. Express the following in the form a+bi 

Watch Video Solution

(√3 + 5i)(√3 − 5i)
2

+ ( − 4 + 5i)2

35. If , prove that 

Watch Video Solution

(x + yi)3 = u + vi + = 4(x2 − y2)
u

x

v

y

36. If , find the value of 

Watch Video Solution

x = − 5 + √−16

x4 + 9x3 + 35x2 − x + 4

https://dl.doubtnut.com/l/_cr5tVbpY4rVS
https://dl.doubtnut.com/l/_3emYglOJNfYJ
https://dl.doubtnut.com/l/_lj00Z7EU85gc


37. Express the following in the form a+bi, where a and b are

real numbers 

Watch Video Solution

1 + i

1 − i

38. Express the following in the form a+bi, where a and b are

rea numbers 

Watch Video Solution

( )
2

1 − i

1 + i

39. Express the following in the form a+bi, where a and b are

real numbers 

( )
31 + i

1 − i

https://dl.doubtnut.com/l/_x0IbnMlZ9Sfe
https://dl.doubtnut.com/l/_2JgQ41MkBzSS
https://dl.doubtnut.com/l/_0o5oMjgAQqhi


Watch Video Solution

40. Express the following in the form a+bi, where a and b are

real numbers 

Watch Video Solution

(3 + √5i)(3 − √5i)

(√3 + √2i) − (√3 − √2i)

41. Find the multiplicative inverse of 

Watch Video Solution

3 + 4i

4 − 5i

42. Find the smallest positive integer n, for which

( )
n

= 1
1 + i

1 − i

https://dl.doubtnut.com/l/_0o5oMjgAQqhi
https://dl.doubtnut.com/l/_5U0Uev0UB8x1
https://dl.doubtnut.com/l/_eqzOGQAhI4Cm
https://dl.doubtnut.com/l/_uwhR5gnMBqNL


Watch Video Solution

43. If , show that 

Watch Video Solution

a + bi = , a, b, c ∈ R
c + i

c − i

a2 + b2 = 1 and =
b

a

2c

c2 − 1

44. Solve the equation

Watch Video Solution

+ = i, xy ∈ R, i = √−1
(1 + i)x − 2i

3 + i

(2 − 3i)y + i

3 − i

45. Write the conjugate of 

Watch Video Solution

√−16 − 3

https://dl.doubtnut.com/l/_uwhR5gnMBqNL
https://dl.doubtnut.com/l/_50zodChz5wd4
https://dl.doubtnut.com/l/_Cim8GeUkxv5a
https://dl.doubtnut.com/l/_f61mb0bSDBZd


46. Write the conjugate of 

Watch Video Solution

i7

47. Write the conjugate of 

Watch Video Solution

(3 + 4i)2

48. Write the conjugate of 

Watch Video Solution

√−25(7 + √−576)

https://dl.doubtnut.com/l/_f61mb0bSDBZd
https://dl.doubtnut.com/l/_pPFHvrrWqHPn
https://dl.doubtnut.com/l/_ql3E07a4MugZ
https://dl.doubtnut.com/l/_RuQIYXvSORm3


49. Write the conjugate of 

Watch Video Solution

1 − i

1 + i

50. Find the real numbers x and y if  is the

conjugate of 

Watch Video Solution

(x − yi)(3 + 5i)

−6 − 24i

51. Given , calculate the values of a

and b if 

Watch Video Solution

z1 = 1 − i, z2 = − 2 + 4i

a + bi =
z1z2

z1

https://dl.doubtnut.com/l/_swgxWqph7crb
https://dl.doubtnut.com/l/_06JIyQLKeTZr
https://dl.doubtnut.com/l/_dKpZaNLVaqQ6


52. If z be a non-zero complex number, show that

Watch Video Solution

(¯̄̄ ¯̄̄ ¯
z − 1) = (z̄) − 1

53. If , then show that

Im(z)=0

Watch Video Solution

z = ( + )

107

+ ( − )

107
√3

2

i

2

√3

2

i

2

54. If , show that 

Watch Video Solution

= p + qi
(a + i)2

2a − i
p2 + q2 =

(a2 + 1)
2

4a2 + 1

https://dl.doubtnut.com/l/_efnTDj87w0Ae
https://dl.doubtnut.com/l/_EWT3w450JCCc
https://dl.doubtnut.com/l/_JS47IE1PErzX


55. Find the modulus of the following complex numbers 

Watch Video Solution

8 − 6i7

56. Find the modulus of the following complex numbers 

Watch Video Solution

2 + 3i

3 + 2i

57. Find the modulus of the following complex numbers 

Watch Video Solution

(3 + 2i)
2

(4 − 3i)

https://dl.doubtnut.com/l/_QZyLkEHdVOTt
https://dl.doubtnut.com/l/_tX1RPbyuZpe2
https://dl.doubtnut.com/l/_C0IrCWrmqgds
https://dl.doubtnut.com/l/_FDOJ1XxWSKA3


58. Find the modulus of the following complex numbers 

Watch Video Solution

(3 + 2i)(5 − 4i)

59. Find the modulus of the following complex numbers 

Watch Video Solution

−
1 + i

1 − i

1 − i

1 + i

60. If  are two complex numbers such that 

, then is it necessary that 

Watch Video Solution

z1 and z2

|z1| = |z2| z1 = z2

https://dl.doubtnut.com/l/_FDOJ1XxWSKA3
https://dl.doubtnut.com/l/_9Hb8tiUZ6Gor
https://dl.doubtnut.com/l/_YmEFdbBZdbuD


61. Show that the points representing the complex numbers

 on the Argand

plane are the vertices of an equilateral triangle

Watch Video Solution

(3 + 3i), ( − 3 − 3i) and ( − 3√3 + 3√3i)

62. If , then prove that  is a purely

imaginary number. What is the conclusion if z=1?

Watch Video Solution

|z| = 1 (z ≠ − 1)
z − 1

z + 1

63. Solve the equation  is complex numbers

Watch Video Solution

2z = |z| + 2i

https://dl.doubtnut.com/l/_duzuew2OO01e
https://dl.doubtnut.com/l/_wvjzEZUazQ3T
https://dl.doubtnut.com/l/_MJx3Vh8QpXWJ


64. If , show that

Watch Video Solution

z = x + yi and = 1
|z − 1 − i| + 4

3|z − 1 − i| − 2

x2 + y2 − 2x − 2y − 7 = 0

65. Prove that 

Watch Video Solution

|z1 + z2|
2

+ |z1 − z2|
2

= 2|z1|
2

+ 2|z2|
2

66. For any two complex numbers  and any real

numbers a and b, prove that

Watch Video Solution

z1 and z2

|az1 − bz2|
2

+ |bz1 + az2|
2

= (a2 + b2)[|z1|
2

+ |z2|
2]

https://dl.doubtnut.com/l/_WdtPGEd9IIFW
https://dl.doubtnut.com/l/_AFGXvPImgVTe
https://dl.doubtnut.com/l/_1vkKKYHxG7Wq


67. Prove that the representative points of the complex

numbers  are collinear

Watch Video Solution

1 + 4i, 2 + 7i, 3 + 10i

68. Show that the area of the triangle on the Argand diagram

formed by the complex numbers z, zi and  is 

Watch Video Solution

z + zi = |z|21

2

69. The complex numbers  and the origin are the vertices

of an equilateral triangle in the Argand plane Prove that

Watch Video Solution

z1, z2

z2
1 + z2

2 = z1. z2

https://dl.doubtnut.com/l/_1Q8sCJPuUuna
https://dl.doubtnut.com/l/_57y3hTSkU7AV
https://dl.doubtnut.com/l/_MPo3105PmbOX


70. If  are complex numbers of two points, then

prove that the complex number of the point, which divides the

distance between them internally in the ratio  is given by 

Watch Video Solution

z1 and z2

l :m

lz2 + mz1

l + m

71. If  are three complex numbers representing three

vertices of a triangle, then centroid of the triangle be

Watch Video Solution

z1, z2, z3

z1 + z2 + z3

3

72. If the complex numbers  represent the vertices of

an equilateral triangle, and , prove that 

z1, z2, z3

|z1| = |z2| = |z3|

https://dl.doubtnut.com/l/_M7SkAA6WDZAq
https://dl.doubtnut.com/l/_rxtejwGY0xqs
https://dl.doubtnut.com/l/_7DwhIeDHEl0p


Watch Video Solution

z1 + z2 + z3 = 0

73. If  are complex numbers, show that they are

vertices of a parallelogram In the Argand diagram if and only if

Watch Video Solution

z1, z2, z3, z4

z1 + z3 = z2 + z4

74. If , then verify that 

Watch Video Solution

z = 4 + 3i

|z| = |z̄|

https://dl.doubtnut.com/l/_7DwhIeDHEl0p
https://dl.doubtnut.com/l/_0awuVy1LfsZo
https://dl.doubtnut.com/l/_m1FNyXsQSQcr


75. If , then verify that 

Watch Video Solution

z = 4 + 3i

−|z| ≤ Re(z) < |z|

76. If , then verify that 

Watch Video Solution

z = 4 + 3i

−|z| < Im(z) ≤ |z|

77. If , then verify that 

Watch Video Solution

z = 4 + 3i

z − 1 =
z̄

|z|2

https://dl.doubtnut.com/l/_kVDG1cOp9XKd
https://dl.doubtnut.com/l/_9XGmG25OoRAY
https://dl.doubtnut.com/l/_BL0fAP5Ihmye


78. If , then verify that 


Watch Video Solution

z1 = 2 + 7i and z2 = 1 − 5i

|z1z2| = |z1||z2|

79. If , then verify that 


Watch Video Solution

z1 = 2 + 7i and z2 = 1 − 5i

∣
∣
∣

∣
∣
∣

=
z1

z2

|z1|

|z2|

80. If , then verify that 


Watch Video Solution

z1 = 2 + 7i and z2 = 1 − 5i

|z1 + z2| ≤ |z1| + |z2|

https://dl.doubtnut.com/l/_FD8jZE0Yv8Ew
https://dl.doubtnut.com/l/_jglGp2QJzFHm
https://dl.doubtnut.com/l/_BrFlTsarZKit


81. If , then verify that 


Watch Video Solution

z1 = 2 + 7i and z2 = 1 − 5i

|z1 − z2| > |z1| − |z2|

82. If  plot the number .

Also show that 

Watch Video Solution

z1 = 2 + 3i and z2 = 3 + i z1 + z2

|z1| + |z2| > |z1 + z2|

83. Find the modulus of 

Watch Video Solution

(3 + 2i)(1 + i)(2 + 3i)

(3 + 4i)(4 + 5i)

https://dl.doubtnut.com/l/_bLRxUpLoooVj
https://dl.doubtnut.com/l/_baD4eeXOyXVp
https://dl.doubtnut.com/l/_6S5D9YITflZJ


84. If , prove that 

Watch Video Solution

x − yi =
a − bi

c − di
x2 + y2 =

a2 + b2

c2 + d2

85. If , prove that 

Watch Video Solution

x − yi =
a − bi

c − di
x2 + y2 =

a2 + b2

c2 + d2

86. If , prove that 

Watch Video Solution

x − yi =
a − bi

c − di
x2 + y2 =

a2 + b2

c2 + d2

87. Given that ,

show that 

W h Vid S l i

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

2.5.10…(1 + n2) = x2 + y2

https://dl.doubtnut.com/l/_rGIH6HaQIgho
https://dl.doubtnut.com/l/_9kSAnAKh6Q6k
https://dl.doubtnut.com/l/_RQDCH6oERp4l
https://dl.doubtnut.com/l/_Sust5hltcfvv


Watch Video Solution

88. Given that

,

show that 

Watch Video Solution

× × …. × =
1 + i

1 + 22i

1 + 32i

1 + 42i

1 + (2n − 1)
2
i

1 + (2n)
2
i

a + bi

c + di

× × …. × =
2

17

82

257

(2n − 1)4 + 1

(2n)
4

+ 1

a2 + b2

c2 + d2

89. If , prove that 

Watch Video Solution

|z1| = |z2| = …. = |zn| = 1

|z1 + z2 + … + zn| =
∣
∣
∣

+ + …
∣
∣
∣

1

z1

1

z2

1

zn

90. Find the greatest value of the moduli of complex numbers z

satisfying the equation . What is the minimum∣
∣
∣
z −

∣
∣
∣

= 2
4
z

https://dl.doubtnut.com/l/_Sust5hltcfvv
https://dl.doubtnut.com/l/_0Kn2ouK1fha0
https://dl.doubtnut.com/l/_AAPgsrpyuKNr
https://dl.doubtnut.com/l/_4MZs1ziPgNcm


value ?

Watch Video Solution

91. If  show that  is

purely real

Watch Video Solution

z = x + yi and ω =
1 − zi

z − i
|ω| = 1 ⇒ z

92. Find the modulus and amplitude of 

Watch Video Solution

+ i
−1

2

√3

2

https://dl.doubtnut.com/l/_4MZs1ziPgNcm
https://dl.doubtnut.com/l/_B4xd5Te6TnIC
https://dl.doubtnut.com/l/_Aek1hT2SOwoD


93. Find the modulus and amplitude of 

Watch Video Solution

−4i

94. Find the modulus and amplitude of 

Watch Video Solution

2 + 3i

3 + 2i

95. Find the modulus and amplitude of .

Watch Video Solution

2 + i

4i + (1 + i)2

96. Represent the complex numbers 

 into polar formz = 1 + √3i

https://dl.doubtnut.com/l/_B4YJgURfvMEK
https://dl.doubtnut.com/l/_vKwlzFKkjffZ
https://dl.doubtnut.com/l/_9vTRZwOeEo9y
https://dl.doubtnut.com/l/_ipVlHoDSiFDY


Watch Video Solution

97. Represent the complex numbers 

Watch Video Solution

2 − 2i

98. Represent the complex numbers 

 in polar form

Watch Video Solution

1 + 7i

(2 − i)2

99. Change the complex number  to

cartesian form

Watch Video Solution

4(cos 300∘ + isin 300∘ )

https://dl.doubtnut.com/l/_ipVlHoDSiFDY
https://dl.doubtnut.com/l/_dndos4N3xmVU
https://dl.doubtnut.com/l/_PzKCKlZe4mpH
https://dl.doubtnut.com/l/_sUzTS1JMEXPJ


100. Represent on complex plane the complex numbers

 together with .

Obtain the modulus and argument of w and z.

Watch Video Solution

w = 3 + 4i and z = 6 − 3i w + z and w − z

101. If  are two fixed points in the Argand plane, then

find the locus of a point z in each of the following 

Watch Video Solution

z1 and z2

|z − z1| + |z − z2| = |z1 − z2|

102. If  are two fixed points in the Argand plane, then

find the locus of a point z in each of the following 

z1 and z2

https://dl.doubtnut.com/l/_sUzTS1JMEXPJ
https://dl.doubtnut.com/l/_tENPsjkHCokK
https://dl.doubtnut.com/l/_htvZ3tWpU4Ou
https://dl.doubtnut.com/l/_F4rFWnzTHYu2


Watch Video Solution

|z − z1| = |z − z2|

103. If  are two fixed points in the Argand plane, then

find the locus of a point z in each of the following 

Watch Video Solution

z1 and z2

|z − z1| = k|z − z2|, k ∈ R+ , k ≠ 1

104. If  are two fixed points in the Argand plane, then

find the locus of a point z in each of the following 

= constant 

Watch Video Solution

z1 and z2

|z − z1| + |z − z2| ≠ (|z1 − z2|)

https://dl.doubtnut.com/l/_F4rFWnzTHYu2
https://dl.doubtnut.com/l/_WozFhWRFkSBm
https://dl.doubtnut.com/l/_HXQ4HWLsOfqD
https://dl.doubtnut.com/l/_t8Q9yMYpTEnv


105. If  are two fixed points in the Argand plane, then

find the locus of a point z in each of the following 

 constant 

Watch Video Solution

z1 and z2

|z − z1| − |z − z2| = ( ≠ |z1 − z2|)

106. If  are two fixed points in the Argand plane, then

find the locus of a point z in each of the following 

Watch Video Solution

z1 and z2

|z − z1| − |z − z2| = |z1 − z2|

107. Illustrate in the complex plane the following set of points

and explain your answer 

Watch Video Solution

|Z| = 3

https://dl.doubtnut.com/l/_t8Q9yMYpTEnv
https://dl.doubtnut.com/l/_ZDbVOsd3ZGTE
https://dl.doubtnut.com/l/_k6xMTofHNrSv


108. Illustrate in the complex plane the following set of points

and explain your answer 

Watch Video Solution

|z| < 5

109. Illustrate in the complex plane the following set of points

and explain your answer 

Watch Video Solution

|z − 4| < 1

110. Illustrate in the complex plane the following set of points

and explain your answer 

https://dl.doubtnut.com/l/_k6xMTofHNrSv
https://dl.doubtnut.com/l/_qgZEh9k2q8Jh
https://dl.doubtnut.com/l/_xYHDSmrbQIRt
https://dl.doubtnut.com/l/_9LLXoEAQnzu9


arg 

Watch Video Solution

(Z) =
π

6

111. Illustrate in the complex plane the set of points z satisfying

Watch Video Solution

|z + i − 2| ≤ 2

112. A variable complex number z is such that the amplitude of

 is always equal to  


Illustrate the locus of z in the Argand plane

Watch Video Solution

z − 1

z + 1

π

4

https://dl.doubtnut.com/l/_9LLXoEAQnzu9
https://dl.doubtnut.com/l/_7p3uEhK5YSdV
https://dl.doubtnut.com/l/_D0qHxlcFxRBR


113. Find the locus of a complex number  satisfying

the relation arg  


Illustrate the locus of z in the Argand plane

Watch Video Solution

z = x + yi

(z − a) = , a ∈ R
π

4

114. Given . Determine the region in the complex

plane represented by . Represent it with the

help of an Argand diagram

Watch Video Solution

z1 = 1 + 2i

1 < |z − z1| ≤ 3

115. Find the radius and centre of the circle 

 where z is a complex

variable

zz̄ − (2 + 3i)z − (2 − 3i)z̄ + 9 = 0

https://dl.doubtnut.com/l/_fEzid6gvoAFs
https://dl.doubtnut.com/l/_zMcP0PIPVkaW
https://dl.doubtnut.com/l/_X1FTddSDOZL8


Watch Video Solution

116. If  is real, then the point represented by

the complex number z lies

A. either on the real axis or on a circle passing through the

origin

B. on a circle with centre at the origin

C. either on the real axis or on a circle not passing through

the origin

D. on the imaginary axis

Answer: A

Watch Video Solution

z ≠ 1 and
z2

z − 1

https://dl.doubtnut.com/l/_X1FTddSDOZL8
https://dl.doubtnut.com/l/_80h8SfLJ5baR
https://dl.doubtnut.com/l/_aq1eUjSTP60T


117. Find the square root of the complex number 

Watch Video Solution

5 + 12i

118. Find the square root of the complex number 

Watch Video Solution

−4 − 3i

119. Find the square root of the complex number 

18i

Watch Video Solution

https://dl.doubtnut.com/l/_aq1eUjSTP60T
https://dl.doubtnut.com/l/_jclkfxQVSgKt
https://dl.doubtnut.com/l/_MfgAuqblWpOd


120. If  are the cube roots of unity, prove that 


Watch Video Solution

1, ω, ω2

(1 + ω)3 − (1 + ω2)
3

= 0

121. If  are the cube roots of unity, prove that 


Watch Video Solution

1, ω, ω2

(x − y)(xω − y)(xω2 − y) = x3 − y3

122. If  are three cube roots of unity, show that 

Watch Video Solution

1, ω, ω2

(a + ωb + ω2c)(a + ω2b + ωc) = a2 + b2 + c2 − ab − bc − ca

https://dl.doubtnut.com/l/_jwGsfYm14yg1
https://dl.doubtnut.com/l/_Sa3srprgFrHb
https://dl.doubtnut.com/l/_fsgtGzRvkCNf


123. If  are the complex cube roots of unity, then prove

that 

Watch Video Solution

α and β

(1 + α)(1 + β)(1 + α)2(1 + β)2 = 1

124. If,  are cube roots of unity, show that 

Watch Video Solution

1, ω, ω2

= ω2p + qω + rω2

r + pω + qω2

125. Given that  are cube roots of unity. Show that 

Watch Video Solution

1, ω, ω2

(1 − ω + ω2)
5

+ (1 + ω − ω2)
5

= 32

https://dl.doubtnut.com/l/_tNcwFGfEqDpL
https://dl.doubtnut.com/l/_9FFii77mMIDw
https://dl.doubtnut.com/l/_dvkr3IEzdKyC


126. If  are cube roots of unity, prove that 

Watch Video Solution

1, ω, ω2

(x + y)2 + (xω + yω2)
2

+ (xω2 + yω)
2

= 6xy

127. If , where 

are complex cube roots of unity, then show that 

Watch Video Solution

x = a + b, y = aα + bβ, z = aβ + bα α and β

xyz = a3 + b3

128. If , then show

that 

Watch Video Solution

x = a + b, y = aω2 + bω, z = aω + bω2

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

https://dl.doubtnut.com/l/_2JSFLQlql3tt
https://dl.doubtnut.com/l/_PEtWPrusGZLQ
https://dl.doubtnut.com/l/_87LHQ9m6RWE1


Multiple Choice Questions

129. Show that

Watch Video Solution

√[ − 1√{ − 1 − √−1 + ...to∞}] = ω, or ω2

1. If  and  then the values of

x and y are

A. 

B. 

C. 

D. 

8x + i(2x − y) = 3 − 8i x, y ∈ R

x = , y =
3

8

35

4

x = − , y =
3

8

35

4

x = , y = −
3

8

35

4

x = − , y = −
3

8

35

4

https://dl.doubtnut.com/l/_KXl4vViQ1Y6O
https://dl.doubtnut.com/l/_jOdkjgJee8eR


Answer: A

Watch Video Solution

2. The value of  is (i) positive (ii) negative

(iii) 0
(iv) cannot be determined

A. positive

B. negative

C. 0

D. cannot be determined

Answer: D

Watch Video Solution

1 + i + i2 + ... + in

https://dl.doubtnut.com/l/_jOdkjgJee8eR
https://dl.doubtnut.com/l/_UAy4uWIiIRKJ
https://dl.doubtnut.com/l/_qprQHle70vzn


3. If z = x +iy satisfies |z+1|=1 then

A. (a) x=0

B. (b) 

C. (c) 

D. (d) 

Answer: D

Watch Video Solution

(x − 1)2 + y2 = 1

y = 0

(x + 1)2 + y2 = 1

4. If z =x +iy satisfies |z+1-i|=|z-1+i| then

A. (a) y=x

B. (b) y=-x

C. (c) x-y+1=0

https://dl.doubtnut.com/l/_qprQHle70vzn
https://dl.doubtnut.com/l/_xZn8e8W0jSMX


D. (d) x+y-1=0

Answer: A

Watch Video Solution

5. Number of solutions of the equation  is (i) 1
(ii)

2
(iii) 3
(iv) infinitely many

A. 1

B. 2

C. 3

D. infinitely many

Answer: D

Watch Video Solution

z2 + |z|2 = 0

https://dl.doubtnut.com/l/_xZn8e8W0jSMX
https://dl.doubtnut.com/l/_L3RY9m5Tk9p3


6. The amplitude of sin  is

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: D

Watch Video Solution

+ i(1 − cos )
π

5

π

5

2π

5

π

5

π

15

π

10

7. The multiplicative inverse of 3+4i is

A. (a) 3-4i

B. (b) 
3 + 4i

25

https://dl.doubtnut.com/l/_L3RY9m5Tk9p3
https://dl.doubtnut.com/l/_ediTNkLyKuFh
https://dl.doubtnut.com/l/_cjUOwGoiJU91


C. (c) 

D. (d) 

Answer: C

Watch Video Solution

3 − 4i
25

−3 + 4i

8. If z =  then z lies on

A. (a) x - axis

B. (b) y - axis

C. (c) origin

D. (d) none of these

Answer: A

Watch Video Solution

z̄

https://dl.doubtnut.com/l/_cjUOwGoiJU91
https://dl.doubtnut.com/l/_KW5DpJGQ1398


9. The principal argument  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(1 + i√3)
2

π

3

−
π

3

2π

3

−
2π

3

10. The polar form of 1+i  is

A. 

√3

2(cos + i sin )
π

6

π

6

https://dl.doubtnut.com/l/_KW5DpJGQ1398
https://dl.doubtnut.com/l/_wr9X1W0XA8lq
https://dl.doubtnut.com/l/_LCIoJqsHLyCx


B. 

C. 

D. 

Answer: B

Watch Video Solution

2(cos + i sin )
π

3

π

3

2(cos + i sin )
2π

3

2π

3

2(cos( − ) + i sin( − ))
π

6

π

6

11. The complex numbers 

are conjugate to each other for

A. x=nx

B. 

C. x=0

D. no value of x

sinx + i cos 2x and cos x − i sin 2x

x = (n + )
1

2

π

2

https://dl.doubtnut.com/l/_LCIoJqsHLyCx
https://dl.doubtnut.com/l/_yuqrga69DIuH


Answer: D

Watch Video Solution

12. The real value of  for which the expression  is

purely real is

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

α
1 − i sinα

1 + 2i sinα

(n + 1) n, ∈ N
π

2

(2n + 1) n, ∈ N
π

2

nπ, n ∈ N

https://dl.doubtnut.com/l/_yuqrga69DIuH
https://dl.doubtnut.com/l/_ZieVxeOol7GX
https://dl.doubtnut.com/l/_aRcHFJyxhK4p


13. If z =x +iy lies in the third quadrant then  also lies in third

quadrant if
 (i)  (ii) 
 (iii)  (iv) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

z̄

z

x > y > 0 x < y < 0 y < x < 0

y > x > 0

x > y > 0

x < y < 0

y < x < 0

y > x > 0

14. The value of  is equal to (i)  (ii) 


(iii)  (iv) none of these

(z + 3)(z̄ + 3) |z + 3|2

|z − 3| z2 + 3

https://dl.doubtnut.com/l/_aRcHFJyxhK4p
https://dl.doubtnut.com/l/_bC5bzfWA41ra


A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

|z + 3|2

|z − 3|

z2 + 3

15. If  is
 (i) x = 2n+1
 (ii) x =4n (iii) x=2n

(iv) x=4n+1

A. x = 2n+1

B. x =4n

C. x=2n

( )
x

= 1 ∀n ∈ N
1 + i

1 − i

https://dl.doubtnut.com/l/_bC5bzfWA41ra
https://dl.doubtnut.com/l/_mpQaiGDCC1pt


D. x=4n+1

Answer: B

Watch Video Solution

16. The argument of  is (i) 0
(ii) 
(iii)  (iv) 

A. 0

B. 

C. 

D. 

Answer: C

Watch Video Solution

1 + i

1 − i
−

π

2

π

2
π

−
π

2

π

2

π

https://dl.doubtnut.com/l/_mpQaiGDCC1pt
https://dl.doubtnut.com/l/_Lv68DhyCG53v
https://dl.doubtnut.com/l/_HaRvo5o9qMBf


17. If  then 

 is

A. 1450

B. 1625

C. 1575

D. 1725

Answer: B

Watch Video Solution

(1 + 2i)(2 + 3i)(3 + 4i) = x + iy, x, y ∈ R

x2 + y2

18. The polar form of sin  is

A. (a) sin 

B. (b) 

75∘ + icos 75∘

75∘ + icos 75∘

sin 15∘ + icos 15∘

https://dl.doubtnut.com/l/_HaRvo5o9qMBf
https://dl.doubtnut.com/l/_MDnC47fqtplE


C. (c) 

D. (d) 

Answer: C

Watch Video Solution

cos 15∘ + isin 15∘

cos 75∘ + isin 75∘

19. The modulus of is

A. 

B. 

C. 1

D. 

Answer: A

Watch Video Solution

(1 + 2i)(3 − 4i)

(4 + 3i)(2 − 3i)

√
5

13

√
13

5

−1

https://dl.doubtnut.com/l/_MDnC47fqtplE
https://dl.doubtnut.com/l/_60x1dksPbwrU


20. If a +ib =  then  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(x + i)2

2x − 1
a2 + b2

(x + 1)
4

4x2 − 1

(x2 + 1)
2

(2x − 1)2

(x + 1)4

4x2 + 1

(x + 1)2

4x2 − 1

21. If z=x +iy is purely real number such that  then arg (z)

is

x < 0

https://dl.doubtnut.com/l/_60x1dksPbwrU
https://dl.doubtnut.com/l/_GkKB8wIaoa4F
https://dl.doubtnut.com/l/_kKQpKq8G0iFE


A. 0

B. 

C. 

D. 

Answer: C

Watch Video Solution

π

2

π

−π

22. If z is a purely imaginary number then arg (z) may be

A. 0 or 

B.  or 0

C. 

D.  or 

π

−π

π or π

−
π

2

π

2

https://dl.doubtnut.com/l/_kKQpKq8G0iFE
https://dl.doubtnut.com/l/_vHVIwKCjE7tp


Answer: D

Watch Video Solution

23. If z is a complex number then

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

∣∣z
2∣∣ > |z|2

|z|2 > ∣∣z
2∣∣

∣∣z
2∣∣ = |z|2

∣∣z
2∣∣ ≥ |z|2

https://dl.doubtnut.com/l/_vHVIwKCjE7tp
https://dl.doubtnut.com/l/_ZjEEHvkruRSM


24. If f(z)  where z=1 +2i then |f(z)| is

A. 

B. 

C. 2|z|

D. none of these

Answer: A

Watch Video Solution

=
7 − z

1 − z2

|z|

2

|z|

25. A real value of of x satisfies the equation

 if  =

A. 1

= α − iβ(α, β ∈ R)
3 − 4ix

3 + 4ix
α2 + β2)

https://dl.doubtnut.com/l/_ZSP2hHWo0E8F
https://dl.doubtnut.com/l/_EiS7OItoMvsI


B. 

C. 2

D. 

Answer: A

Watch Video Solution

−1

−2

26. The real vaule of  for which the expression  is

a purely imaginary number is

A. 

B. 

C. 

D. 

θ
1 + i cos θ

1 − 2i cos θ

nπ ±
π

6

nπ ±
π

3

(2n + 1)
π

2

nπ ±
π

4

https://dl.doubtnut.com/l/_EiS7OItoMvsI
https://dl.doubtnut.com/l/_QugfDlB68x12


Answer: B

Watch Video Solution

27. The amplitude of  is

A. (a) 0

B. (b) 

C. (c) 

D. (d) 

Answer: D

Watch Video Solution

1

i

π

π

2

−
π

2

https://dl.doubtnut.com/l/_QugfDlB68x12
https://dl.doubtnut.com/l/_8ti9a7k6bIJ3


28. The amplitude of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

−2

1 + i√3

π

4

π

3

2π

3

−
2π

3

29. If z =  then |z| is equal to

A. 

B. 

1

(2 − 3i)
2

1

13

1

12

https://dl.doubtnut.com/l/_5Od4xvToZXXW
https://dl.doubtnut.com/l/_cSIkVzvRo56Q


C. 

D. 13

Answer: A

Watch Video Solution

1

5

30. If z = 1 -cos  then |z| is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

θ + i sin θ

2 sin
θ

2

2 cos
θ

2

2
∣
∣
∣
sin

∣
∣
∣

θ

2

2
∣
∣
∣
cos

∣
∣
∣

θ

2

https://dl.doubtnut.com/l/_cSIkVzvRo56Q
https://dl.doubtnut.com/l/_v58149Zu7hvm


31. If z  then  equals

A. 1

B. 

C. 0

D. none of these

Answer: A

Watch Video Solution

=
1 − i

1 + i
z4

−1

32. If x +iy  then y is equal to

A. 

=
3 + 5i

7 − 6i

9

85

https://dl.doubtnut.com/l/_v58149Zu7hvm
https://dl.doubtnut.com/l/_5H9E64apHfYs
https://dl.doubtnut.com/l/_3lvOYquNDkCA


B. 

C. 

D. 

Answer: C

Watch Video Solution

−
9

85

53

85

−
53

85

33. If  are cube roots of unity then the value of 

 is

A. 6

B. 8

C. 12

D. 16

1, ω, ω2

(3 + 5ω + 3ω2)
3

https://dl.doubtnut.com/l/_3lvOYquNDkCA
https://dl.doubtnut.com/l/_LJt8xfp9Ahe6


Answer: B

Watch Video Solution

34. If  are cube roots of unity then the value of 

 is

A. 125

B. 

C. 27

D. 

Answer: B

Watch Video Solution

1, ω, ω2

(2 + 2ω − 3ω2)
3

−125

−27

https://dl.doubtnut.com/l/_LJt8xfp9Ahe6
https://dl.doubtnut.com/l/_Eqq2Vv2L2aPY


Exercise A

1. Express each of the following in the form b or bi, where b is a

real number 

3i.2

Watch Video Solution

2. Express each of the following in the form b or bi, where b is a

real number 

Watch Video Solution

i( − i)

https://dl.doubtnut.com/l/_bYHgxMkNNfKF
https://dl.doubtnut.com/l/_NH84QNfkdlKy


3. Express each of the following in the form b or bi, where b is a

real number 

Watch Video Solution

− i( − i)

4. Express each of the following in the form b or bi, where b is

a real number 

.

Watch Video Solution

5i( − 8i)

5. Express each of the following in the form b or bi, where b is a

real number 

20i

4

https://dl.doubtnut.com/l/_6W1uIusMjCSg
https://dl.doubtnut.com/l/_Cd45yyPnAfK1
https://dl.doubtnut.com/l/_dalEjh0ZPhpQ


Watch Video Solution

6. Express each of the following in the form b or bi, where b is a

real number 

Watch Video Solution

√−25

7. Express the following in the form a+bi, 

Watch Video Solution

√−8

8. Express each of the following in the form b or bi, where b is a

real number 

https://dl.doubtnut.com/l/_dalEjh0ZPhpQ
https://dl.doubtnut.com/l/_FWJta5X2bumk
https://dl.doubtnut.com/l/_VUgFf8qAz77q
https://dl.doubtnut.com/l/_1jYT35FRJNps


Watch Video Solution

√
−1

3

9. Express each of the following in the form b or bi, where b is a

real number 

Watch Video Solution

√
1

2

−3

4

10. Express each of the following in the form b or bi, where b is

a real number 

Watch Video Solution

6

− i

https://dl.doubtnut.com/l/_1jYT35FRJNps
https://dl.doubtnut.com/l/_eRK84BoqrUsd
https://dl.doubtnut.com/l/_NzGHUvVsNCuV
https://dl.doubtnut.com/l/_igcamD1AYV4V


11. Express each of the following in the form b or bi, where b is

a real number 

Watch Video Solution

√−144

12. Express each of the following in the form b or bi, where b is

a real number 

Watch Video Solution

x

i

13. Simplify: 

Watch Video Solution

i13

https://dl.doubtnut.com/l/_igcamD1AYV4V
https://dl.doubtnut.com/l/_AVgIlpxvkCFx
https://dl.doubtnut.com/l/_wmyQympxenph


14. Simplify: 

Watch Video Solution

i28

15. Simplify: 

Watch Video Solution

i18

16. Simplify: 

Watch Video Solution

i23

https://dl.doubtnut.com/l/_9M1N5nr1jinX
https://dl.doubtnut.com/l/_T8pip0DNtplG
https://dl.doubtnut.com/l/_dnmcm1aY4MPR


17. Simplify: 

Watch Video Solution

√−4 + √−16 − √−25

18. Simplify: 

Watch Video Solution

√−20 + √−12

19. Simplify: 

Watch Video Solution

−√ − √
−7
4

−1

7

https://dl.doubtnut.com/l/_rw7S0ltowS9O
https://dl.doubtnut.com/l/_nILEdGHgiFps
https://dl.doubtnut.com/l/_Vff819N0Ywkc


20. Simplify: 

Watch Video Solution

√−2

√−8

21. Simplify: 

Watch Video Solution

+ + +
1

i

1

i2

1

i3

1

i4

22. Simplify: 

Watch Video Solution

− + −
1

i

1

i2

1

i3

1

i4

https://dl.doubtnut.com/l/_wEbXa2TRBgNM
https://dl.doubtnut.com/l/_vJ4wvAUPe0x9
https://dl.doubtnut.com/l/_14QRCNErg0E6
https://dl.doubtnut.com/l/_2tI7coDliwxh


23. Simplify: 

Watch Video Solution

i + 2i2 + 3i3 + i4

24. Simplify: 

Watch Video Solution

[i18 + ( )
25

]

3
1

i

25. , where x is a positive real

number

Watch Video Solution

√ + √ − √
−x

4

−x

16

−x

64

https://dl.doubtnut.com/l/_2tI7coDliwxh
https://dl.doubtnut.com/l/_fauX7IqWwijK
https://dl.doubtnut.com/l/_RToqXesVUHhJ


Exercise B

26. , where x is a positive real

number

Watch Video Solution

√−5x8 − √−20x8 + √−45x8

27. If , prove that following 

Watch Video Solution

i = √−1

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

1. In each of the following find  if r denotes

the first complex number and s denotes the second complex

r + s, r − s, rs,
r

s

https://dl.doubtnut.com/l/_4Q1KJL4FqqxJ
https://dl.doubtnut.com/l/_NZjd8TAIxnjV
https://dl.doubtnut.com/l/_2ml7xRfVKgbK


number 

Watch Video Solution

3 + 7i, i

2. In each of the following find  if r denotes

the first complex number and s denotes the second complex

number 

Watch Video Solution

r + s, r − s, rs,
r

s

− i, 5 + 2i

3. In each of the following find  if r denotes

the first complex number and s denotes the second complex

number 

r + s, r − s, rs,
r

s

3i, 1 − i

https://dl.doubtnut.com/l/_2ml7xRfVKgbK
https://dl.doubtnut.com/l/_A3ZHw5ULNZZB
https://dl.doubtnut.com/l/_A8d6DhcDcas4


Watch Video Solution

4. In each of the following find  if r denotes

the first complex number and s denotes the second complex

number 

Watch Video Solution

r + s, r − s, rs,
r

s

−7, − 1 − 3i

5. In each of the following find  if r denotes

the first complex number and s denotes the second complex

number 

Watch Video Solution

r + s, r − s, rs,
r

s

7 + 3i, 3i − 7

https://dl.doubtnut.com/l/_A8d6DhcDcas4
https://dl.doubtnut.com/l/_cPfcCp0Ow2i7
https://dl.doubtnut.com/l/_pcfKfrCOx4IT
https://dl.doubtnut.com/l/_rh71g8icxYod


6. Solve each of the following equation for real x and y : 

Watch Video Solution

(x + yi) + (3 − 2i) = 1 + 4i

7. Solve each of the following equations for real x and y : 

Watch Video Solution

(x + yi) − (7 + 4i) = 3 − 5i

8. Solve each of the following equations for real x and y : 

Watch Video Solution

2x + yi = 1 + (2 + 3i)

https://dl.doubtnut.com/l/_rh71g8icxYod
https://dl.doubtnut.com/l/_9RXWtef9mK4s
https://dl.doubtnut.com/l/_rwpHy1WqHDzi


9. Solve each of the following equations for real x and y : 

Watch Video Solution

x + 2yi = i − ( − 3 + 5)

10. Determine the conjugate and the reciprocal of each

complex number given below: 

i

Watch Video Solution

11. Determine the conjugate and the reciprocal of each complex

number given below: 

Watch Video Solution

i3

https://dl.doubtnut.com/l/_KZfZIU7yUbJX
https://dl.doubtnut.com/l/_LuEKILBuwVSn
https://dl.doubtnut.com/l/_iw2iUnv5CIMo


12. Determine the conjugate and the reciprocal of each

complex number given below: 

Watch Video Solution

3 − i

13. Determine the conjugate and the reciprocal of each

complex number given below: 

Watch Video Solution

√−1 − 3

14. Determine the conjugate and the reciprocal of each

complex number given below: 

https://dl.doubtnut.com/l/_iw2iUnv5CIMo
https://dl.doubtnut.com/l/_fvYG92h5sfEX
https://dl.doubtnut.com/l/_O3SCLeVUf55C
https://dl.doubtnut.com/l/_PFdFXUZFkv7C


Watch Video Solution

√−9 − 1

15. Simplify: 

Watch Video Solution

(3 − 7i)2

16. Simplify: 

Watch Video Solution

( − i)

2
−1
2

√3
2

17. Simplify: 

Watch Video Solution

(9 + 4i)( − i)(9 − 4i)
3
2

https://dl.doubtnut.com/l/_PFdFXUZFkv7C
https://dl.doubtnut.com/l/_nQfNriztvilw
https://dl.doubtnut.com/l/_fIh14SUw1GIa
https://dl.doubtnut.com/l/_EWfjPOari8EE


18. Determine real values of x and y for which each statement is

true 

Watch Video Solution

+ x − y + 4 = 0
x + y

i

19. Determine real values of x and y for which each statement is

true 

Watch Video Solution

−(x + 3y)i + (2 − y + 1) =
8

i

20. Determine real values of x and y 

Watch Video Solution

(x − yi) =
2 + i

1 + i

https://dl.doubtnut.com/l/_GaEsVc8TWQAw
https://dl.doubtnut.com/l/_T3q0vo0BZIg5
https://dl.doubtnut.com/l/_GCkqG5XSv2MC


21. Determine real values of x and y for which each statement is

true 

Watch Video Solution

(3 − 4i)(x + yi) = 1 + 0i

22. Determine real values of x and y for which each statement

is true 

Watch Video Solution

(x − yi)(2 + 3i) =
x − 2i

1 − i

23. Determine real values of x and y for which each statement

is true 

https://dl.doubtnut.com/l/_GCkqG5XSv2MC
https://dl.doubtnut.com/l/_dsexShwG8JXx
https://dl.doubtnut.com/l/_h0FB7IWHMoky
https://dl.doubtnut.com/l/_bTIIVgMHiL7q


Watch Video Solution

(x4 + 2xi) − (3x2 + yi) = (3 − 5i) + (1 + 2yi)

24. Write the conjugate of 

Watch Video Solution

(6 + 5i)2

25. Write the additive inverse of the following 

Watch Video Solution

−2 + 3i

26. Write the additive inverse of the following 

W t h Vid S l ti

3 − 4i

https://dl.doubtnut.com/l/_bTIIVgMHiL7q
https://dl.doubtnut.com/l/_swP0SO2UXQ4F
https://dl.doubtnut.com/l/_QKeQbA7IDeFr
https://dl.doubtnut.com/l/_aG5oMA7Q5HLd


Watch Video Solution

27. Find the multiplicative inverse of each of the following

complex numbers when it exists. 

Watch Video Solution

2 + 2i

28. Find the multiplicative inverse of each of the following

complex numbers when it exists. 

Watch Video Solution

−7 + 0i

29. Find the multiplicative inverse of each of the following

complex numbers when it exists. 

https://dl.doubtnut.com/l/_aG5oMA7Q5HLd
https://dl.doubtnut.com/l/_a5rUZqLhWISd
https://dl.doubtnut.com/l/_JX3y3QjgEpGR
https://dl.doubtnut.com/l/_gFbVR8IxBsYN


Watch Video Solution

0 + 0i

30. Find the multiplicative inverse of each of the following

complex numbers when it exists. 

Watch Video Solution

−16

31. Find the multiplicative inverse of each of the following

complex numbers when it exists. 

Watch Video Solution

i

1 + i

https://dl.doubtnut.com/l/_gFbVR8IxBsYN
https://dl.doubtnut.com/l/_ndM9zCMuL6eG
https://dl.doubtnut.com/l/_WPOZ766oK5xy
https://dl.doubtnut.com/l/_vfijObEdvSy6


32. Find the multiplicative inverse of each of the following

complex numbers when it exists. 

Watch Video Solution

(1 + i)2

33. Find the multiplicative inverse of each of the following

complex numbers when it exists. 

Watch Video Solution

3 + 4i

4 − 5i

34. Find the multiplicative inverse of each of the following

complex numbers when it exists. 

Watch Video Solution

(6 + 5i)2

https://dl.doubtnut.com/l/_vfijObEdvSy6
https://dl.doubtnut.com/l/_LyWIGQDB7p1J
https://dl.doubtnut.com/l/_GVXqmSJDjh6G


35. Find the multiplicative inverse of each of the following

complex numbers when it exists. 

Watch Video Solution

(2 + 3i)(3 + 2i)i

5 + i

36. Simiplify : 

Watch Video Solution

(1 + i) − 1

37. Simiplify : 

Watch Video Solution

√− √−
49
25

1

9

https://dl.doubtnut.com/l/_GVXqmSJDjh6G
https://dl.doubtnut.com/l/_ZtIpMCiZkZCy
https://dl.doubtnut.com/l/_bFNSiS9iyoDo
https://dl.doubtnut.com/l/_IdiUzD8aaHwI
https://dl.doubtnut.com/l/_cWRrV3RCheTV


38. Simiplify : 

Watch Video Solution

√−64. (3 + √−361)

39. Simiplify : 

Watch Video Solution

(3 − 7i)2

40. Simiplify : 

Watch Video Solution

( − − i)

2
1
2

√3
2

41. Simiplify : 

Watch Video Solution

(1 − i)3

(1 − i3)

https://dl.doubtnut.com/l/_cWRrV3RCheTV
https://dl.doubtnut.com/l/_mduCqoVwru2D
https://dl.doubtnut.com/l/_TEYhpAFUamdz
https://dl.doubtnut.com/l/_ezmvpCbL1T2r


42. Simiplify :  (n is a positive integer)

Watch Video Solution

( )
4n+ 11 + i

1 − i

43. Simiplify : 

Watch Video Solution

√(5 + 12i) + √(5 − 12i)

√(5 + 12i) − √(5 − 12i)

44. Prove that  is rational

Watch Video Solution

[( ) + ( )]
3 + 2i

2 − 5i

3 − 2i

2 + 5i

45. Show that  is real

Watch Video Solution

×
1 + 2i

3 + 4i

1 − 2i

3 − 4i

https://dl.doubtnut.com/l/_rYMAU6ZHrpGH
https://dl.doubtnut.com/l/_8e2hwqgRsM3t
https://dl.doubtnut.com/l/_7BN3ohJ3xi6y
https://dl.doubtnut.com/l/_PLYDPF54AGLe


46. Perform the indicated operation and give your answer in

the form , where x and y are real numbers and 

Watch Video Solution

x + yi i = √−1

(3 + 4i)
− 1

47. Perform the indicated operation and give your answer in

the form , where x and y are real numbers and 

Watch Video Solution

x + yi i = √−1

2 − √−25

1 − √−16

48. Perform the indicated operation and give your answer in

the form , where x and y are real numbers and x + yi i = √−1

https://dl.doubtnut.com/l/_PLYDPF54AGLe
https://dl.doubtnut.com/l/_gzwkKYlEfuLE
https://dl.doubtnut.com/l/_ev5eHSynrdEb
https://dl.doubtnut.com/l/_3tYA3xTbLEID


Watch Video Solution

5 + 2i

−1 + √3i

49. Perform the indicated operation and give your answer in

the form , where x and y are real numbers and 

Watch Video Solution

x + yi i = √−1

5 − 3i

6 + i

50. Perform the indicated operation and give your answer in

the form , where x and y are real numbers and 

Watch Video Solution

x + yi i = √−1

(√5 − 7i)(√5 − 7i)
2

+ ( − 2 + 7i)
2

https://dl.doubtnut.com/l/_3tYA3xTbLEID
https://dl.doubtnut.com/l/_3nSdXZNMeq6z
https://dl.doubtnut.com/l/_nuZRdAs9VHEb
https://dl.doubtnut.com/l/_rQ6zH9BEEtpc


51. If , prove that 

Watch Video Solution

x + yi =
u + vi

u − yi
x2 + y2 = 1

52. Prove that : 

Watch Video Solution

[4 + 3√−20] + [4 − 3√−20] = 6
1
2

1
2

53. Express the following in the form a+ bi 

Watch Video Solution

√
5(2 + i)

2 − i

54. Express the following in the form a+ bi 

(3 − i)2

2 + i

https://dl.doubtnut.com/l/_rQ6zH9BEEtpc
https://dl.doubtnut.com/l/_lvxog1bx03sD
https://dl.doubtnut.com/l/_27lA6zFJcu87
https://dl.doubtnut.com/l/_UR6yqdRjGFzH


Watch Video Solution

55. Express the following in the form a+ bi 

Watch Video Solution

(1 + i) − 3

56. Express the following in the form a+ bi 

Watch Video Solution

(4i3 − i)
2

2i + 1

57. Express the following in the form a+ bi 

Watch Video Solution

i − 1

i + 1

https://dl.doubtnut.com/l/_UR6yqdRjGFzH
https://dl.doubtnut.com/l/_ovz3WxTwnwoG
https://dl.doubtnut.com/l/_eNNFgz3lbYWJ
https://dl.doubtnut.com/l/_HTo4bGLCbJb3


Watch Video Solution

58. Express the following in the form a+ bi 

Watch Video Solution

2 + i

(3 − i)(1 + 2i)

59. Express the following in the form a+ bi 

Watch Video Solution

5

2i − 7i2

60. Prove that  is a positive integer

Watch Video Solution

( )

3
−1 + i√3

2

https://dl.doubtnut.com/l/_HTo4bGLCbJb3
https://dl.doubtnut.com/l/_RVPvXsqTRqeF
https://dl.doubtnut.com/l/_98i0bL0c2KPd
https://dl.doubtnut.com/l/_yUIdu86RDHfI
https://dl.doubtnut.com/l/_d8cPY4BJvxRJ


61. If one of the values of x of the equation

, find the values of a and k.

Watch Video Solution

2x2 − 6x + k = 0  be (a + 5i)
1

2

62. Define conjugate complex numbers and show that their

sum and product are real numbers.

Watch Video Solution

63. If , show that z is necessarily a purely

imaginary number

Watch Video Solution

z̄ = − z ≠ 0

https://dl.doubtnut.com/l/_d8cPY4BJvxRJ
https://dl.doubtnut.com/l/_03iHLd2EmH7r
https://dl.doubtnut.com/l/_tCuZ3GE2WrYB


64. z and z' are complex numbers such that their product zz'

. Given that z' is , express z in the form 

where a and b are rational numbers.

Watch Video Solution

= 3 − 4i 5 + 3i a + bi

65. If , prove that 

Watch Video Solution

a + bi =
(x + i)2

2x2 + 1
a2 + b2 =

(x2 + 1)
2

(2x2 + 1)2

66. Let , find (i) Re , (ii) Im 

Watch Video Solution

z1 = 2 − I, z2 = − 2 + i ( )
z1z2

z̄1

( )
1

z1z̄2

https://dl.doubtnut.com/l/_loY4Yhm6IDPJ
https://dl.doubtnut.com/l/_ZQH7qx1nAnV8
https://dl.doubtnut.com/l/_d2dv7UL5iMqX
https://dl.doubtnut.com/l/_SLCeimNRqgJ6


67. If , then verify that 

Watch Video Solution

z1 = 3 + 5i and z2 = 2 − 3i

¯̄¯̄¯̄¯̄¯̄¯
( ) =
z1

z2

z̄1

z̄2

68. If , where , find the value of 

Watch Video Solution

x = − 2 − √3i i = √−1

2x4 + 5x3 + 7x2 − x + 41

69. If , then prove that 

 is equal to 

Watch Video Solution

z = − 3 + √2i

z4 + 5z3 + 8z2 + 7z + 4 −29

https://dl.doubtnut.com/l/_SLCeimNRqgJ6
https://dl.doubtnut.com/l/_GVhFwrmIBPGN
https://dl.doubtnut.com/l/_JMwZ7hBp8m75


Exercise C

1. If , find the real

numbers a and b with values of a and b, also find the modulus

of 

Watch Video Solution

( − 2 + √ − 3)( − 3 + 2√ − 3) = a + bi

a + bi

2. Find the modulus of 

Watch Video Solution

(1 − i) − 2 + (1 + i) − 2

3. If , verify that 


Watch Video Solution

z = 6 + 8i

|z| = |z̄|

https://dl.doubtnut.com/l/_TxojrOtM91nQ
https://dl.doubtnut.com/l/_PMekXaTJuCdq
https://dl.doubtnut.com/l/_NloNwzSf2Vsh


4. If , verify that 

Watch Video Solution

z = 6 + 8i −|z| ≤  Re (z) ≤ |z|

5. If , verify that 


Watch Video Solution

z = 6 + 8i

−|z| < Im(z) < |z|

6. If , verify that 

Watch Video Solution

z = 6 + 8i z − 1 =
z̄

|z|2

https://dl.doubtnut.com/l/_NloNwzSf2Vsh
https://dl.doubtnut.com/l/_tRykMwXQSog4
https://dl.doubtnut.com/l/_SGeqLfA0FRoP
https://dl.doubtnut.com/l/_66IS8YVZUzN3


7. If , verify that 


Watch Video Solution

z1 = 3 + 4i, z2 = 8 − 15i

| − z1| = |z1|

8. If , verify that 


Watch Video Solution

z1 = 3 + 4i, z2 = 8 − 15i

∣∣z2
1
∣∣ = |z2|2

9. If , verify that 


Watch Video Solution

z1 = 3 + 4i, z2 = 8 − 15i

|z1z2| = |z1||z2|

https://dl.doubtnut.com/l/_TZMpRKjrZB3x
https://dl.doubtnut.com/l/_A3cPWa9F39mS
https://dl.doubtnut.com/l/_i6JX6fPrXTpj


10. If , verify that 


Watch Video Solution

z1 = 3 + 4i, z2 = 8 − 15i

∣
∣
∣

∣
∣
∣

=
z1

z2

|z1|

|z2|

11. If , verify that 


Watch Video Solution

z1 = 3 + 4i, z2 = 8 − 15i

|z1 + z2| < |z1| + |z2|

12. If , verify that 


Watch Video Solution

z1 = 3 + 4i, z2 = 8 − 15i

|z2 − z1| > ||z2| − |z1 ∣ ∣

https://dl.doubtnut.com/l/_TWfo1AzR1rK9
https://dl.doubtnut.com/l/_nHv5Nhs12OZT
https://dl.doubtnut.com/l/_8DwLYvjieuJ0


13. If , verify that 


Watch Video Solution

z1 = 3 + 4i, z2 = 8 − 15i

|z1 + z2|2 + |z1 − z2|2 = 2(|z1|2 + |z2|2)

14. Find the modulus of the following using the property of

modulus 

Watch Video Solution

(3 + 4i)(8 − 6i)

15. Find the modulus of the following using the property of

modulus 

Watch Video Solution

8 + 15i

8 − 6i

https://dl.doubtnut.com/l/_YFBASi83Ob8w
https://dl.doubtnut.com/l/_0gq13OzA5mGJ
https://dl.doubtnut.com/l/_YspP77Gpr3Rz


16. Find the modulus of the following using the property of

modulus 

Watch Video Solution

+
3 + 2i

2 − 5i

3 − 2i

2 + 5i

17. Find the modulus of the following using the property of

modulus 

Watch Video Solution

(2 − 3i)(4 + 5i)

(1 − 4i)(2 − i)

18. Let z be a complex number such that , then

show that z is purely real

∣
∣
∣

∣
∣
∣

= 1
z − 5i

z + 5i

https://dl.doubtnut.com/l/_YspP77Gpr3Rz
https://dl.doubtnut.com/l/_o6cqL9icqYXz
https://dl.doubtnut.com/l/_9XqFHIpraiMs
https://dl.doubtnut.com/l/_kjZ5wByNLoCd


Watch Video Solution

19. Find the complex number z satisfying the equation

Watch Video Solution

∣
∣
∣

∣
∣
∣

= ,
∣
∣
∣

∣
∣
∣

= 1
z − 12

z − 8i

5

3
z − 4
z − 8

20. If z is a complex number such that , show

that Re(z)= 0

Watch Video Solution

|z − 1| = |z + 1|

21. Solve , where z is a complex number

Watch Video Solution

|z| + z = 2 + i

https://dl.doubtnut.com/l/_kjZ5wByNLoCd
https://dl.doubtnut.com/l/_UxjOxwQiozFX
https://dl.doubtnut.com/l/_wYvs1g9Koans
https://dl.doubtnut.com/l/_oi26QUArJ6oN


Exercise D

1. Find the modulus and amplitude of the following complex

numbers and hence express them into polar form 

Watch Video Solution

√3 + i

2. Find the modulus and amplitude of the following complex

numbers and hence express them into polar form 

Watch Video Solution

−√3 + i

https://dl.doubtnut.com/l/_DXz9vLMnGeBv
https://dl.doubtnut.com/l/_jerS0AuVzkWl


3. Find the modulus and amplitude of the following complex

numbers and hence express them into polar form 

Watch Video Solution

−2 + 2√3i

4. Find the modulus and amplitude of the following complex

numbers and hence express them into polar form 

Watch Video Solution

−1 − i

5. Find the modulus and amplitude of the following complex

numbers and hence express them into polar form 

−2i

https://dl.doubtnut.com/l/_KQKxm6tnMUiI
https://dl.doubtnut.com/l/_kHfIbvVloNGx
https://dl.doubtnut.com/l/_Xhr1BR9lVWth


Watch Video Solution

6. Find the modulus and amplitude of the following complex

numbers and hence express them into polar form 

Watch Video Solution

−1 − √3i

7. Find the modulus and amplitude of the following complex

numbers and hence express them into polar form 

Watch Video Solution

−2

https://dl.doubtnut.com/l/_Xhr1BR9lVWth
https://dl.doubtnut.com/l/_9EntTW3hL2SP
https://dl.doubtnut.com/l/_u9bEaOS4pvq4


8. Find the modulus and amplitude of the following complex

numbers and hence express them into polar form 

Watch Video Solution

(1 + i)
13

(1 − i)
7

9. Find the modulus and amplitude of the following complex

numbers and hence express them into polar form 

Watch Video Solution

(3 + i)(4 + i)

10. Find the modulus and amplitude of the following complex

numbers and hence express them into polar form 

(1 + i)(2 + i)

(3 + i)

https://dl.doubtnut.com/l/_ZETHJgFIBY8c
https://dl.doubtnut.com/l/_QYUjCHnj9hoG
https://dl.doubtnut.com/l/_QDHAneXPivJN


Watch Video Solution

11. Find the modulus and amplitude of the following complex

numbers and hence express them into polar form 

Watch Video Solution

5 − i

2 − 3i

12. Find the modulus and amplitude of the following complex

numbers and hence express them into polar form 

Watch Video Solution

(3 + 4i)(4 + 5i)

(4 + 3i)(6 + 7i)

https://dl.doubtnut.com/l/_QDHAneXPivJN
https://dl.doubtnut.com/l/_MAtLwwvwfa5C
https://dl.doubtnut.com/l/_3KiGSFPAn2mG


13. Change the following complex numbers into polar form 

Watch Video Solution

−4 + 4√3i

14. Change the following complex numbers into polar form 

Watch Video Solution

1 + 3i

1 − 2i

15. Change the following complex numbers into polar form 

Watch Video Solution

1 + 2i

1 − (1 − i)2

https://dl.doubtnut.com/l/_Pi74aIrnX5p2
https://dl.doubtnut.com/l/_qiZoNVJJZSGt
https://dl.doubtnut.com/l/_KcoS41VySar5


16. Change the following complex numbers into polar form 

Watch Video Solution

1 + 7i

(2 − i)2

17. Given the complex number

 (where ) 


Prove that each of these complex numbers is the square of the

other

Watch Video Solution

z = and w =
−1 + √3i

2

−1 − √3i

2
i = √ − 1

18. Given the complex number

 (where ) 


Calculate the modulus and argument of w and z

z = and w =
−1 + √3i

2

−1 − √3i

2
i = √ − 1

https://dl.doubtnut.com/l/_TeJ6zFyy82aj
https://dl.doubtnut.com/l/_9AGO8IKBx3lg
https://dl.doubtnut.com/l/_Jeq6dwiCNDlj


Exercise E

Watch Video Solution

19. Given the complex number

 (where ) 


Calculate the modulus and argument of 

Watch Video Solution

z = and w =
−1 + √3i

2

−1 − √3i

2
i = √ − 1

w

z

20. Given the complex number

 (where ) 


Represent z and w accurately on the complex plane.

Watch Video Solution

z = and w =
−1 + √3i

2

−1 − √3i

2
i = √ − 1

https://dl.doubtnut.com/l/_Jeq6dwiCNDlj
https://dl.doubtnut.com/l/_xYowGrW2pKCb
https://dl.doubtnut.com/l/_RBOT69lLRDn8


1. Illustrate in the complex plane, the set of points satisfying

the following condition. Explain your answer 

Watch Video Solution

|z| ≤ 3

2. Illustrate in the complex plane, the set of points satisfying

the following condition. Explain your answer 

arg 

Watch Video Solution

(z − 2) =
π

3

3. Illustrate in the complex plane, the set of points satisfying

the following condition. Explain your answer 

|i − 1 − 2z| > 9

https://dl.doubtnut.com/l/_xNketbgJASGy
https://dl.doubtnut.com/l/_OnQLIK6D3LAL
https://dl.doubtnut.com/l/_cxGLH88fA31A


Watch Video Solution

4. Illustrate and explain the region of the Argand's plane

represented by the inequality 

Watch Video Solution

|z + i| ≥ |z + 2|

5. Illustrate and explain the set of points z in the Argand

diagram, which represents  where 

Watch Video Solution

|z − z1| ≤ 3 z1 = 3 − 2i

6. If , then  implies that

in the complex plane

z = x + yi and ω =
(1 − zi)

z − i
|ω| = 1

https://dl.doubtnut.com/l/_cxGLH88fA31A
https://dl.doubtnut.com/l/_ZNGP8X9u1sio
https://dl.doubtnut.com/l/_o9hETSVK1FMB
https://dl.doubtnut.com/l/_by6xhdo0M5U4


A. z lies on the imaginary axis

B. z lies on the real axis

C. z lies on the unit circle

D. None of these

Answer: B

Watch Video Solution

7. Find the locus of a complex number z such that arg

Watch Video Solution

( ) =
z − 2

z + 2

π

3

https://dl.doubtnut.com/l/_by6xhdo0M5U4
https://dl.doubtnut.com/l/_vNUUhacSAsVb


8. If the amplitude of , then find the locus of 

Watch Video Solution

z − 2 − 3i  is 
π

4

z = x + yi

9. Find the locus of z if 

Watch Video Solution

ω = , |ω| = 1
z

z − i
1
3

10. A variable complex number z is such that the amplitude of

 is always equal to . Illustrate the locus of z in the

Argand plane

Watch Video Solution

z − 1

z + 1

π

4

https://dl.doubtnut.com/l/_aoSUXrE5Oft6
https://dl.doubtnut.com/l/_h8ncgpY09pRm
https://dl.doubtnut.com/l/_BwXLCL5l9LHf
https://dl.doubtnut.com/l/_AuYN99LjWEFa


Exercise F

11. Find the radius and centre of the circle

Watch Video Solution

zz̄ + (1 − i)z + (1 + i)z̄ − 7 = 0

12. What is the region represented by the inequality

 in the Argand plane

Watch Video Solution

3 < |z − 2 − 3i| < 4

1. Find the square root of the following complex numbers 

Watch Video Solution

3 + 4i

https://dl.doubtnut.com/l/_AuYN99LjWEFa
https://dl.doubtnut.com/l/_fUaoG5AiP5X9
https://dl.doubtnut.com/l/_a3g7kBI53Tng


2. Find the square root of the following complex numbers 

Watch Video Solution

−8 + 6i

3. Find the square root of the following complex numbers 

Watch Video Solution

−40 − 42i

4. Find the square root of the following complex numbers 

i

Watch Video Solution

https://dl.doubtnut.com/l/_yAoCQP4Rosq1
https://dl.doubtnut.com/l/_dwrCCVTaabKk
https://dl.doubtnut.com/l/_SiflUWsRwRQM


5. Find the square root of the following complex number 

Watch Video Solution

( + )
2 + 3i

5 − 4i

2 − 3i

5 + 4i

6. If  is a cube root of unity, then 

…..

Watch Video Solution

ω

ω + ω2 =

7. If  is a cube root of unity, then 

= …..

Watch Video Solution

ω

1 + ω

https://dl.doubtnut.com/l/_7Lel7k1WmeMB
https://dl.doubtnut.com/l/_pkOMfKdG9Aj9
https://dl.doubtnut.com/l/_OuVfouw780A5


8. If  is a cube root of unity, then 

 …..

Watch Video Solution

ω

1 + ω2 =

9. If  is a cube root of unity, then 

= ……

Watch Video Solution

ω

ω3

10. If  are three cube roots of unity, prove that 


Watch Video Solution

1, ω, ω2

(1 + ω2)
4

= ω

https://dl.doubtnut.com/l/_OIPS5ffEEGBn
https://dl.doubtnut.com/l/_ThXev3WZxxuf
https://dl.doubtnut.com/l/_QdqBZm4K3NO4


11. If  are three cube roots of unity, prove that 


Watch Video Solution

1, ω, ω2

(1 + ω − ω2)
3

= (1 − ω + ω2)
3

= − 8

12. If  are three cube roots of unity, prove that 


Watch Video Solution

1, ω, ω2

(1 − ω)(1 − ω2) = 3

13. If  are three cube roots of unity, prove that 


Watch Video Solution

1, ω, ω2

+ = 1
1

1 + ω

1

1 + ω2

https://dl.doubtnut.com/l/_ZxjnficR78vT
https://dl.doubtnut.com/l/_Ch7YfG9pfZON
https://dl.doubtnut.com/l/_LKgWrN0AIRyU


14. If  are three cube roots of unity, prove that 


Watch Video Solution

1, ω, ω2

(1 − ω − ω2)
6

= 64

15. If  are three cube roots of unity, prove that 


Watch Video Solution

1, ω, ω2

(1 + ω − ω2)(1 − ω + ω2) = 4

16. If  are three cube roots of unity, prove that 


Watch Video Solution

1, ω, ω2

(3 + 5ω + 3ω2)
6

= (3 + 5ω2 + 3ω)
6

= 64

https://dl.doubtnut.com/l/_rS49tR0zBAiq
https://dl.doubtnut.com/l/_G46xcIE0CUZi
https://dl.doubtnut.com/l/_iK9iiiMM0Q0S


17. If  are three cube roots of unity, prove that 


Watch Video Solution

1, ω, ω2

ω28 + ω29 + 1 = 0

18. Prove that  is equal to

2 if n be a multiple of 3 and is equal to  if n be any other

integer

Watch Video Solution

( )

n

+ ( )

n
−1 + i√3

2

−1 − i√3

2

−1

19. If  are the cube roots of unity, prove that 

 according as n is a multiple of 3 or any

other integer.

Watch Video Solution

1, ω, ω2

ωn + ω2n = 2 or − 1

https://dl.doubtnut.com/l/_hxXG6lOPbuHv
https://dl.doubtnut.com/l/_PdhUza4n87cL
https://dl.doubtnut.com/l/_DbjmhcgRe2Dd


Watch Video Solution

20. Prove the following 

Watch Video Solution

(1 − ω + ω2)(1 + ω − ω2)(1 − ω − ω2) = 8

21. Prove the following 

….to 2n factors = 1

Watch Video Solution

(1 + ω)(1 + ω2)(1 + ω4)(1 + ω8)

22. Prove the following 

 …. to 2n factors 

 where , ω is the cube root of unity.

Watch Video Solution

(1 − ω + ω2)(1 − ω2 + ω4)(1 − ω4 + ω8)

= 22n

https://dl.doubtnut.com/l/_DbjmhcgRe2Dd
https://dl.doubtnut.com/l/_9gNCLdbCvpH3
https://dl.doubtnut.com/l/_G9iziuXVgioh
https://dl.doubtnut.com/l/_2nWmV8Sflp0V


Watch Video Solution

23. Prove the following 

Watch Video Solution

= ω
a + bω + cω2

b + cω + aω2

24. Prove the following 

Watch Video Solution

+ = − 1
a + bω + cω2

c + aω + bω2

a + bω + cω2

b + cω + aω2

25. If  is a cube root of unity and n is a positive integer which

is not a multiple of 3, then show that 

Watch Video Solution

ω

(1 + ωn + ω2n) = 0

https://dl.doubtnut.com/l/_2nWmV8Sflp0V
https://dl.doubtnut.com/l/_Kfbd9RDZ3OHe
https://dl.doubtnut.com/l/_5AP0heT85OM6
https://dl.doubtnut.com/l/_d8ScbSsqkt08


Chapter Test

26. Show that

Watch Video Solution

(x + ωy + ω2z)(x + ω2y + ωz) = x2 + y2 + z2 − yz − zx − xy

27. Show that 

Watch Video Solution

x3 + y3 = (x + y)(ωx + ω2y)(ω2x + ωy)

28. If  are cube roots of unity, prove that  are

vertices of an equilateral triangle

Watch Video Solution

1, ω, ω2 1, ω, ω2

https://dl.doubtnut.com/l/_5FQrDd3JQZQr
https://dl.doubtnut.com/l/_pQZ0MXL50XA2
https://dl.doubtnut.com/l/_LrH4v69CsRpC


1. Find the square root of 

Watch Video Solution

5 − 12i

2. Find the locus of a complex number , satisfying

the relation . Illustrate the locus of z in the

Argand plane

Watch Video Solution

z = x + yi

|z + i| = |z + 2|

3. Express  in the form 

Watch Video Solution

13i

2 − 3i
A + Bi

https://dl.doubtnut.com/l/_NTXqELRvdNe3
https://dl.doubtnut.com/l/_CrazRKlefmLK
https://dl.doubtnut.com/l/_4E0h7YMZzm6t


4. If , show that

Watch Video Solution

z = x + yi and = 1
|z − 1 − i| + 4

3|z − 1 − i| − 2

x2 + y2 − 2x − 2y − 7 = 0

5. If  are cube roots of unity, prove that 

Watch Video Solution

ω and ω2

(2 − ω + 2ω2)(2 + 2ω − ω2) = 9

6. If  (set of complex numbers), prove that 

Watch Video Solution

z1, z2 ∈ C

|z1 + z2| ≤ |z1| + |z2|

https://dl.doubtnut.com/l/_y7WwEhF40zow
https://dl.doubtnut.com/l/_bwZrmPj9MD4n
https://dl.doubtnut.com/l/_o98t7lKCahIW


7. If , find the locus of z

in the complex plane

Watch Video Solution

z = x + yi, ω = and |ω| = 1
2 − iz

2z − i

8. Simplify: 

Watch Video Solution

(1 − 3ω + ω2)(1 + ω − 3ω2)

9. Find the locus of z satisfying  in the complex

plane.

Watch Video Solution

∣
∣
∣

∣
∣
∣

= 3
z − 3

z + 1

https://dl.doubtnut.com/l/_8yxxwj0ydLT0
https://dl.doubtnut.com/l/_kAxACqq5fPDY
https://dl.doubtnut.com/l/_XQKftRjowlol


10. Given that , find the

values of A and B.

Watch Video Solution

= A + Bi
2√3cos 30∘ − 2isin 30∘

√2(cos 45∘ + isin 45∘ )

11. Simplify : 

Watch Video Solution

(1 − ω)(1 − ω2)(1 − ω4)(1 − ω8)

12. Find the locus of a complex number , satisfying

the relation . Illustrate the locus in the

Argand plane.

Watch Video Solution

z = x + yi

|2z + 3i| ≥ |2z + 5|

https://dl.doubtnut.com/l/_tYN85V6mrYx6
https://dl.doubtnut.com/l/_MO31qtNpXRrF
https://dl.doubtnut.com/l/_en6kMnGUKi09
https://dl.doubtnut.com/l/_Zwahf9gOEapX


13. Find the real values of x and y satisfying the equality

Watch Video Solution

= 1 − 3t
x − 2 + (y − 3)i

1 + i

14. If , prove that following 

Watch Video Solution

i = (√ − 1)

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

15. If , show that 

Watch Video Solution

z = x + yi and |2z + 1| = |z − 2i|

3(x2 + y2) + 4(x − y) = 3

https://dl.doubtnut.com/l/_Zwahf9gOEapX
https://dl.doubtnut.com/l/_4KpSx45Hm5eM
https://dl.doubtnut.com/l/_RO8wMZgxbju9


16. Find the amplitude of the complex number

Watch Video Solution

sin + i(1 − cos )
6π

5

6π

5

17. Express  in the form 

Watch Video Solution

+
1 − 2i

2 + i

3 + i

2 − i
a + bi

18. Find the value of x and y given that

Watch Video Solution

(x + yi)(2 − 3i) = 4 + i

https://dl.doubtnut.com/l/_jtzILrxr4kWT
https://dl.doubtnut.com/l/_sS2N8iBpaGyN
https://dl.doubtnut.com/l/_5RvGl6acfZbd


19. If the ratio  is purely imaginary, prove that the point z

lies on the circle whose centre is the point  and

radius is 

Watch Video Solution

z − i

z − 1

(1 + i)
1

2
1

√2

20. If , find the real

numbers a and b. With these values of a and b, also find the

modulus of 

Watch Video Solution

( − 2 + √ − 3)( − 3 + 2√ − 3) = a + bi

a + bi

21. If  are the three cube roots of unity, then simplify: 

Watch Video Solution

1, ω, ω2

(3 + 5ω + 3ω2)
2
(1 + 2ω + ω2)

https://dl.doubtnut.com/l/_PWNRFjZr5Vqd
https://dl.doubtnut.com/l/_TmooM2eEQYNZ
https://dl.doubtnut.com/l/_nuAdey6fO259


22. Find the locus of a complex number , satisfying

the relation . Illustrate the locus in the

Argand plane

Watch Video Solution

z = x + yi

|3z − 4i| ≤ |3z + 2|

23. Find the modulus and argument of the complex number

Watch Video Solution

2 + i

4i + (1 + i)
2

24. If , then the locus of z is

A. 

|z − 3 + i| = 4

x2 + y2 − 6 = 0

https://dl.doubtnut.com/l/_nuAdey6fO259
https://dl.doubtnut.com/l/_9hQS5oPkTGud
https://dl.doubtnut.com/l/_2rmtiINRr70a
https://dl.doubtnut.com/l/_R9isxKZ1DhfF


B. 

C. 

D. 

Answer: D

Watch Video Solution

x2 + y2 − 3x + y − 6 = 0

x2 + y2 − 6x − 2 = 0

x2 + y2 − 6x + 2y − 6 = 0

25. The locus of the point z is the Argand plane for which

 is a

A. Straight line

B. Pair of straight lines

C. Parabola

D. Circle

|z + 1|2 + |z − 1|2 = 4

https://dl.doubtnut.com/l/_R9isxKZ1DhfF
https://dl.doubtnut.com/l/_68IMTyqKFapf


Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_68IMTyqKFapf

