
MATHS

BOOKS - RS AGGARWAL MATHS (HINGLISH)

COMPLEX NUMBERS AND QUADRATIC EQUATIONS

Example

1. Evaluate : 

  

Watch Video Solution

(i)i23       (ii)i998       (iii)i− 998         (iv)i− 71

(v)(√−1)
91

      (vi)(i37 × i− 61)       (vii)i− 1

2. FInd the value of  (1 + i)4 × (1 + )
41

i

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_umo8IoDKvTYr
https://dl.doubtnut.com/l/_M8cjMxlZYNdT


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1

16

0

−1

3. The value of 

A. 

B. 

C. 

D. 

Answer: D

W t h Vid S l ti

(i23 + ( )
29

)

2

is
1

i

4

1

−2

−4

https://dl.doubtnut.com/l/_M8cjMxlZYNdT
https://dl.doubtnut.com/l/_PxPSiDzMg6cX


Watch Video Solution

4. Simplify : 

Watch Video Solution

(i)  ( − 2i)( i)    (ii)  ( − i)(3i)( i)
3

    (iii)  4√−4 + 5√−9
1

6

−1

6

5. Show that , where n is a positive integer.

Watch Video Solution

( − √−1)
4n+ 3

= i

6. the sum  is , when n is odd

A. 1

B. 0

C. -1

D. 2

(1 + i2 + i4 + .... + i2n)

https://dl.doubtnut.com/l/_PxPSiDzMg6cX
https://dl.doubtnut.com/l/_3yq1f6aa459h
https://dl.doubtnut.com/l/_4ZXhFWKoeYF6
https://dl.doubtnut.com/l/_AGnqZQav4LVW


Answer: B

Watch Video Solution

7. Explain the fallacy : 

.

Watch Video Solution

−1 = (i × i) = √−1 × √−1 = √( − 1) × ( − 1) = √1 = 1

8. Evaluate : 

Watch Video Solution

(i)  √−25 × √−49          (ii)  √−36 × √16

9. Evaluate : .

Watch Video Solution

√−16 + 3√−25 + √−36 − √−625

https://dl.doubtnut.com/l/_AGnqZQav4LVW
https://dl.doubtnut.com/l/_Y6zclfejRqx6
https://dl.doubtnut.com/l/_BRA60wdq97BA
https://dl.doubtnut.com/l/_9ji5kcKkeRR1
https://dl.doubtnut.com/l/_4xXIPU2TC4tQ


10. Simplify : 

Watch Video Solution

(i) 3(6 + 6i) + i(6 + 6i) (ii) (1 − i) − ( − 3 + 6i)

(iii) ( − i) − (4 + i) (iv) {( + i) − (6 + i)} − ( + i1
3

2
3

3
2

1
5

7
5

1
5

− 4
5

11. Express  in the form 

Watch Video Solution

( − 3√3 + √−2)(2√3 − i) (a + ib).

12. Express each of the following in the form (a + ib) : 

Watch Video Solution

(i) (3 + √−5)(3 − √−5) (ii) ( − 2 + √−3)( − 3 + 2√−3)

(iii) ( − 2 + 3i)2 (iv) (√5 − 7i)
2

13. Prove that .

Watch Video Solution

(1 − i)4 = − 4

https://dl.doubtnut.com/l/_4xXIPU2TC4tQ
https://dl.doubtnut.com/l/_oRrUV0L7t6VL
https://dl.doubtnut.com/l/_TFrMGyqgp8aj
https://dl.doubtnut.com/l/_bqbKQz9Q4b58


14. Express  in the form 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(2 + 3i)3 (a + ib).

(6 + 9i)

( − 4 + 9i)

( − 46 + 9i)

( − 6 + 5i)

15. Express  in the form (a + ib).

Watch Video Solution

(3 − 5i)3

16. If , �nd Re(z), Im(z), .

Watch Video Solution

z = (√2 − √−3) z̄ and |z|

https://dl.doubtnut.com/l/_F2PQoAe973Y4
https://dl.doubtnut.com/l/_npJYHtagHWki
https://dl.doubtnut.com/l/_euglhw0rpWsG


17. Write down the modulus of: 

Watch Video Solution

(i)  4 + √−3     (ii)  2 − 5i      (iii) − i       (iv)  ( − 1 + 3i)2

18. Write down the conjugate of each of the following : 

Watch Video Solution

(i)  ( − 5 + √−1)     (ii)  ( − 6 − √−3)      (iii)  i3        (iv)  (4

19. Find the multiplicative inverse of each of the following : 

Watch Video Solution

(i)  √5 + 3i     (ii)  4 − 3i      (iii)  (3i − 1)2        (iv)  − i

20. Express each of the following in the form (a + ib): 

(i)        (ii)  ( − 1 + √3i)
− 1

        (iii)  
i

(1 + i)

5 + √2i

1 − √2i

https://dl.doubtnut.com/l/_euglhw0rpWsG
https://dl.doubtnut.com/l/_GRN26RTukcib
https://dl.doubtnut.com/l/_c9388Mj624Nd
https://dl.doubtnut.com/l/_1jtat4OfaI84
https://dl.doubtnut.com/l/_O8EEdavBtZ8h


Watch Video Solution

21. Reduce  to the form 

Watch Video Solution

( + )( )
1

1 + 2i

3

1 − i

3 − 2i

1 + 3i
(a + ib).

22. Find the modulus of .

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

−
1 + i

1 − i

1 − i

1 + i

3

1

2

1

2

https://dl.doubtnut.com/l/_O8EEdavBtZ8h
https://dl.doubtnut.com/l/_4p7Oie1CYGdi
https://dl.doubtnut.com/l/_RPfltNdj6jsT


23. If  then show that .

Watch Video Solution

√ = (a + ib)
1 + i

1 − i
(a2 + b2) = 1

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

Watch Video Solution

( )
m

= 1,
1 + i

1 − i
m.

25. Separate  into real and imaginary parts .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

( )
3 + √−1

2 − √−1

(1 − 2i)

(1 − i)

(1 + i)

(1 + 2i)

https://dl.doubtnut.com/l/_C7fAOw0EHSZW
https://dl.doubtnut.com/l/_p1rNEsievKyG
https://dl.doubtnut.com/l/_OiLZdm16eSuq


26. 

Watch Video Solution

√5 + 12i + √5 − 12i

√5 + 12i − √5 − 12i
=

27. If  Show that 

(i)  

(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

28. 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?

29. Find real q such that  is purely real.
3 + 2i sin θ

1 − 2i sin θ

https://dl.doubtnut.com/l/_OiLZdm16eSuq
https://dl.doubtnut.com/l/_swlCUmbdca8V
https://dl.doubtnut.com/l/_FLHRsWi6aU5H
https://dl.doubtnut.com/l/_ZvWuJ4AyNYrL
https://dl.doubtnut.com/l/_9dUphMXmHOW8


Watch Video Solution

30. Find nonzero integral solutions of 

Watch Video Solution

|1 − i|x = 2x .

31. Find the real values of  and  if  

(i)   

(ii)

Watch Video Solution

x y

(3x − 7) + 2iy = − 5y + (5 + x)i

(x + iy)(2 − 3i) = (4 + i)

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

A. 

B. 

C. 

( + ) = i
x − 1

3 + i

y − 1

3 − i

−4, 6

4, − 6

−2, 3

https://dl.doubtnut.com/l/_9dUphMXmHOW8
https://dl.doubtnut.com/l/_I9zaXbgPwxry
https://dl.doubtnut.com/l/_zlKDsxNobuFm
https://dl.doubtnut.com/l/_G7CrP1QoZyAV


D. 

Answer: A

Watch Video Solution

−3, 3

33. Find the complex number z for which .

Watch Video Solution

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

34. Solve the equation  for complex value of z.

Watch Video Solution

|z| + z = (2 + i)

35. Solve the equation  for complex value of z.

Watch Video Solution

z + √2|z + 1| + i = 0

https://dl.doubtnut.com/l/_G7CrP1QoZyAV
https://dl.doubtnut.com/l/_OuPVU7mdaiui
https://dl.doubtnut.com/l/_62VUmNyjfk4s
https://dl.doubtnut.com/l/_CKyINnyyfcHy


36. If , prove that  and hence deduce that 

.

Watch Video Solution

z = 3 + 2i z2 − 6z + 13 = 0

3z3 − 13z2 + 9z + 65 = 0

37. If , �nd the value of .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

z = − 5 + 3i (z4 + 9z3 + 26z2 − 14z + 8)

60

−60

−48

48

38. If z = 2 + i, prove that .

W t h Vid S l ti

z3 + 3z2 − 9z + 8 = (1 + 14i)

https://dl.doubtnut.com/l/_ugAQHjPfx0CI
https://dl.doubtnut.com/l/_sATgdNLgK4HS
https://dl.doubtnut.com/l/_1eIXqELjJShk


Watch Video Solution

39. where does z lie , if 

Watch Video Solution

∣
∣
∣

∣
∣
∣

= 1?
z − 5i

z + 5i

40. If prove that 

Watch Video Solution

a + ib = ,
(x + i)2

2x2 + 1
a2 + b2 =

(x2 + 1)
2

(2x2 + 1)2

41. If  show that:  .

Watch Video Solution

= p + iq,
(a + i)2

(2a − i)
p2 + q2 =

(a2 + 1)
2

(4a2 + 1)

42. If  , show that  is purely real.

Watch Video Solution

z = x + iyandw =
1 − iz

z − i
|w| = 1z

https://dl.doubtnut.com/l/_1eIXqELjJShk
https://dl.doubtnut.com/l/_vuy95npZLdWE
https://dl.doubtnut.com/l/_ru4pFiHBCB7G
https://dl.doubtnut.com/l/_yASGNsC64p0u
https://dl.doubtnut.com/l/_mfqpRPkeh2Zl


43. If  are complex number such that  is purely imaginary

number, then �nd  .

Watch Video Solution

z1, z2
2z1

3z2

∣
∣
∣

∣
∣
∣

z1 − z2

z1 + z2

44. If  prove that 

Watch Video Solution

|z1| = |z2| =
.

= |zn| = 1,

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

z1

1

z2

1

z3

1

zn

45. If  prove that 

Watch Video Solution

= x + iy,
a + ib

c + id

= x − iyand = x2 + y2.
a − ib

c − id

a2 + b2

c2 + d2

46. If  prove that 

Watch Video Solution

x + iy = √
a + ib

c + id
(x2 + y2)

2
=

a2 + b2

c2 + d2

https://dl.doubtnut.com/l/_QmI3W71BmwMR
https://dl.doubtnut.com/l/_e5zLtLLHD0kz
https://dl.doubtnut.com/l/_ZXNTT1sOI8MW
https://dl.doubtnut.com/l/_rimmo9ypQHCD


47. If  , then show that 

Watch Video Solution

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

2 × 5 × 10 × × (1 + n2) = x2 + y2.

48. If , then show 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

49. If  are di�erent complex number with , then �nd 

Watch Video Solution

α and β |β| = 1

∣
∣
∣

∣
∣
∣

β − α

1 − ¯̄̄αβ

50. If  , then show that  lies on the imaginary axis.∣∣z
2 = 1∣∣ = |z|2 + 1 z

https://dl.doubtnut.com/l/_rimmo9ypQHCD
https://dl.doubtnut.com/l/_p4OTcxMYoVyT
https://dl.doubtnut.com/l/_F9dzVz9lsY4G
https://dl.doubtnut.com/l/_dTnyjI1r6KCC
https://dl.doubtnut.com/l/_2bKLQfLtsBIO


Watch Video Solution

51. Show that if , then 

Watch Video Solution

iz3 + z2 − z + i = 0 |z| = 1

52. Find all non-zero complex numbers z satisfying 

Watch Video Solution

z̄ = iz2

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

Watch Video Solution

z2 = z̄

54. For all complex numbers , prove that  

.

Watch Video Solution

z1 and z2

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

https://dl.doubtnut.com/l/_2bKLQfLtsBIO
https://dl.doubtnut.com/l/_wW4ePPCRSX3w
https://dl.doubtnut.com/l/_4013woBXPhMR
https://dl.doubtnut.com/l/_w84xEkVL1UxC
https://dl.doubtnut.com/l/_gTE6xaWKMQhD


55. Convert each of the following complex numbers into polar form: 

Watch Video Solution

(i) 3 (ii) −5 (iii) i (iv) −2i

56. Find the modulus and argument of each of the complex numbers

given below: 

Watch Video Solution

(i) 1 + i (ii) −√3 + i (iii) −1 − i√3

57. Convert the complex number  into polar form.

Watch Video Solution

(1 + i√3)

58. Convert the complex number  into polar form.

Watch Video Solution

(2√3 − 2i)

https://dl.doubtnut.com/l/_gTE6xaWKMQhD
https://dl.doubtnut.com/l/_bOwGnG926Fdh
https://dl.doubtnut.com/l/_Nk7vZI0nG4Mp
https://dl.doubtnut.com/l/_13wyk39xdIU8
https://dl.doubtnut.com/l/_9tbmfXlnawvZ


Watch Video Solution

59. Convert the complex number  into polar form.

Watch Video Solution

( − 2 + 2i√3)

60. Convert the following in the polar form :

(i)   

(ii) 

Watch Video Solution

1 + 7i

(2 − i)
2

1 + 3i

1 − 2i

61. Convert the complex number  into polar form.

Watch Video Solution

1

(1 + i)

62. Convert the complex number in the polar form.z =
i − 1

+ icos π
3

sin π

3

https://dl.doubtnut.com/l/_9tbmfXlnawvZ
https://dl.doubtnut.com/l/_dfajMUwCVyJI
https://dl.doubtnut.com/l/_jNNisHvaTrHl
https://dl.doubtnut.com/l/_gfZlvgF4mcXu
https://dl.doubtnut.com/l/_0SeshP59Xu5p


Watch Video Solution

63. Convert of the complex number in the polar form: 

Watch Video Solution

1   i

64. Express the complex number  in polar form.

Watch Video Solution

( − √3 − i)

65. Convert the complex number  into polar form.

Watch Video Solution

1 + 2i

1 + 3i

66. Express  in polar form.

A. .

B. .

sin + i(1 − cos )
π

5

π

5

2sin (cos + i sin )
π

10

π

10

π

10

sin (cos + i sin )
π

10

π

10

π

10

https://dl.doubtnut.com/l/_0SeshP59Xu5p
https://dl.doubtnut.com/l/_XY4VqI48abLp
https://dl.doubtnut.com/l/_vMG1W8vcTfyb
https://dl.doubtnut.com/l/_LQBXjczZFCdF
https://dl.doubtnut.com/l/_nQQOzGtDSZJw


C. .

D. None of these

Answer: A

Watch Video Solution

2sin (cos + i sin )
π

5

π

10

π

10

67. Convert  into standard form.

Watch Video Solution

4(cos 300∘ + isin 300∘ )

68. If , then

 di�er by a

Watch Video Solution

z1, z2.........zn = z

argz1 + argz2 + ....... + argzn and argz

69. Solve : .

Watch Video Solution

x2 + 3 = 0

https://dl.doubtnut.com/l/_nQQOzGtDSZJw
https://dl.doubtnut.com/l/_8ahpV2Tv5v4l
https://dl.doubtnut.com/l/_MCRrCgXjPHHW
https://dl.doubtnut.com/l/_VmjXUQEMVOhD


70. Solve the equation:

Watch Video Solution

x2 + 3x + 9 = 0

71. Solve : .

Watch Video Solution

9x2 + 10x + 3 = 0

72. Solve the equation: 

Watch Video Solution

√2x2 + x + √2 = 0

73. Solve the equation:

Watch Video Solution

√3x2 − √2x + 3√3 = 0

https://dl.doubtnut.com/l/_VmjXUQEMVOhD
https://dl.doubtnut.com/l/_4Y9KpwUZzBmX
https://dl.doubtnut.com/l/_8NTpzJpcsNbH
https://dl.doubtnut.com/l/_kYC6BkSuELb9
https://dl.doubtnut.com/l/_KkdWSJiXRlRl


74. Solve : .

Watch Video Solution

3x2 + 8ix + 3 = 0

75. Evaluate .

Watch Video Solution

√6 + 8i

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

Watch Video Solution

−5 + 12i

77. Find square root of 

Watch Video Solution

8 − 15i

78. Evaluate .√24 − 10i

https://dl.doubtnut.com/l/_QhoZasJBCFde
https://dl.doubtnut.com/l/_35KpFfvVD07x
https://dl.doubtnut.com/l/_fSFdiYuP8bof
https://dl.doubtnut.com/l/_x8H6EJlV8K4Z
https://dl.doubtnut.com/l/_2TXdvOaeYnjD


Exercise 5 A

Watch Video Solution

79. Evaluate .

Watch Video Solution

√− i

80. Evaluate .

Watch Video Solution

√4 + 3√−20 + √4 − 3√−20

1. Evaluate: 

Watch Video Solution

   (i)  i19       (ii)  i62         (iii)  i373

https://dl.doubtnut.com/l/_2TXdvOaeYnjD
https://dl.doubtnut.com/l/_aMf9Tg00nFIg
https://dl.doubtnut.com/l/_fhQ11VL5TTH2
https://dl.doubtnut.com/l/_rgCpTTEc6FAN


2. Evaluate:

Watch Video Solution

   (i)  (√−1)
192

      (ii)  (√−1)
93

        (iii)  (√−1)
30

3. Evaluate: 

Watch Video Solution

   (i)  i− 50       (ii)  i− 9         (iii)  i− 131

4. Evaluate: 

Watch Video Solution

   (i)  (i41 + )       (ii)  (i53 + )
1

i71

1

i53

5. .

Watch Video Solution

1 + i2 + i4 + i6 = 0

https://dl.doubtnut.com/l/_IWhQ06Oif3P3
https://dl.doubtnut.com/l/_s9eR1GAAL9yQ
https://dl.doubtnut.com/l/_XeITSzpJslG9
https://dl.doubtnut.com/l/_akSHdO0enW87


6. .

Watch Video Solution

6i50 + 5i33 − 2i15 + 6i48 = 7i

7. Show that : 

Watch Video Solution

+ + + = 0
1

i

1

i2

1

i3

1

i4

8. Show that  is a real number.

Watch Video Solution

1 + i10 + i20 + i30

9. 

Watch Video Solution

{i21 − ( )
46

}

2

=
1

i

https://dl.doubtnut.com/l/_sQ3YJsetg8IE
https://dl.doubtnut.com/l/_ndvnycIJlLMX
https://dl.doubtnut.com/l/_UZDGNeUcxFwu
https://dl.doubtnut.com/l/_jk7YJhNrSTGK


10. Evaluate : 

Watch Video Solution

[i18 + ( )
25

]

3
1

i

11. Show that  for all 

Watch Video Solution

(1 − i)
n(1 − )

n

= 2n
1

i
n ∈ N

12. Evaluate : .

Watch Video Solution

√−16 + 3√−25 + √−36 − √−625

13. 

Watch Video Solution

1 + i2 + i4 + i6 + i8 + + i20

https://dl.doubtnut.com/l/_xGv47RF6CGes
https://dl.doubtnut.com/l/_ysIIlj6icY7A
https://dl.doubtnut.com/l/_CgNMirH0Umbp
https://dl.doubtnut.com/l/_0TYBTedDA20h


Exercise 5 B

14. .

Watch Video Solution

i53 + i72 + i93 + i102 = 2i

15. The value of sum  where  , is equal to

Watch Video Solution

13

∑
n= 1

(in + in+ 1) i = √−1

1. Simplify each of the following and express it in the form a + ib : 

Watch Video Solution

(i) 2(3 + 4i) + i(5 − 6i) (ii) (3 + √−16) − (4 − √−9)

(iii) ( − 5 + 6i) − (2 + i) (iv) (8 − 4i) − ( − 3 + 5i)

(v) (1 − i)
2
(1 + i) − (3 − 4i)

2
(vi) (5 + √−3)(5 − √−3)

(vii) (3 + 4i)(2 − 3i) (viii) ( − 2 + √−3)( − 3 + 2√−3)

https://dl.doubtnut.com/l/_UtocUZE4XJHp
https://dl.doubtnut.com/l/_OCbaA6ySBIZb
https://dl.doubtnut.com/l/_zB7BTo3BurTR


2. Simplify and express each of the following in the form (a + ib) : 

View Text Solution

(i) (2 + √−3)
2

(ii) (5 − 2i)
2

(iii) ( − 3 + 5i)
3

(iv) ( − 2 − i)
3

(v) (4 − 3i) − 1 (vi) ( − 2 + √−3)
− 1

(vii) (2 + i)
− 2

(viii) (1 + 2i)
− 3

(ix) (1 + i)
3

− (1 − i)
3

1
3

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

View Text Solution

(i) (ii) (iii)

(iv) (v) (vi)

(vii) (viii) (ix)

1
( 4 + 3i )

( 3 + 4i )

( 4 − 5i )

(5 + √2i)

(1 − √2i)

( − 2 + 5i )

( 3 − 6i )

( 3 − 4i )

( 4 − 2i ) ( 1 + i )

( 2 − 2i ) ( 2 + 3i )

( 1 + 2i ) ( 2 − i )

( 2 + 3i )

( 2 − i )

( 1 − i ) 3

( 1 − i3 )

( 1 + 2i ) 3

( 1 + i ) ( 2 − i )

4. Simplify and express each of the following in the form (a + ib) : 

Watch Video Solution

(i)  ( + )( )          (ii)  ( − )(
5

−3 + 2i

2

1 − i

4 − 5i
3 + 2i

1

1 − 4i

2

1 + i

1

5

https://dl.doubtnut.com/l/_6WahUkpAVUvf
https://dl.doubtnut.com/l/_nTYkQOhLFYWZ
https://dl.doubtnut.com/l/_p1hLTySrMeu7


5. Show that 

 is purely real,  

 is purely real.

Watch Video Solution

(i)  { + }
(3 + 2i)

(2 − 3i)

(3 − 2i)

(2 + 3i)

(ii)  

⎧⎪
⎨
⎪⎩

+

⎫⎪
⎬
⎪⎭

(√7 + i√3)

(√7 − i√3)

(√7 − i√3)

(√7 + i√3)

6. Find the real values of  for which the complex number  is

purely real.

Watch Video Solution

θ
1 + i cos θ

1 − 2i cos θ

7. If |z + i| = |z - i|, prove that z is real.

Watch Video Solution

https://dl.doubtnut.com/l/_XCxvON3z823H
https://dl.doubtnut.com/l/_deYjW83L8UwU
https://dl.doubtnut.com/l/_DF2NAQbLvmOw


8. Give an example of two complex numbers  such that 

.

Watch Video Solution

z1 and z2

z1 ≠ z2 and |z1| = |z2|

9. Find the conjugate of each of the following : 

Watch Video Solution

(i) ( − 5 − 2i) (ii) (iii) (iv)

(v) √−3 (vi) √2 (vii) −√−1 (viii) (2 − 5i)
2

1
( 4 + 3i )

( 1 + i ) 2

( 3 − i )

( 1 + i ) ( 2 + i )

( 3 + i )

10. Find the modulus of each of the following : 

Watch Video Solution

(i) (3 + √−5) (ii) ( − 3 − 4i) (iii) (7 + 24i) (iv) 3i

(v) (vi) (vii) 5 (viii) (1 + 2i)(i
( 3 + 2i ) 2

( 4 − 3i )

( 2 − i ) ( 1 + i )

( 1 + i )

https://dl.doubtnut.com/l/_f8dWfnNMZhDy
https://dl.doubtnut.com/l/_91LIYnsPxTEE
https://dl.doubtnut.com/l/_VtQGz9XKJcEY


11. Find the multiplicative inverse of each of the following : 

Watch Video Solution

(i)  (1 − √3i)       (ii)  (2 + 5i)       (iii)         (iv)  
(2 + 3i)

(1 + i)

(1 +

(

12. If 

Watch Video Solution

( )
100

= a + ib,  f ∈ d (a, b)
1 − i

1 + i

13. If 

Watch Video Solution

( )
3

− ( )
3

= x + iy,  f ∈ d (x, y)
1 + i

1 − i

1 − i

1 + i

14. If prove that .

Watch Video Solution

x + iy = ,
a + ib

a − ib
x2 + y2 = 1

https://dl.doubtnut.com/l/_bAG3PknhEbef
https://dl.doubtnut.com/l/_L4f4lVaDvn8O
https://dl.doubtnut.com/l/_XrFg621ivv26
https://dl.doubtnut.com/l/_ozlo51RkZcOe
https://dl.doubtnut.com/l/_39VkUYemaCjf


15. If  , where  is real, prove that:

Watch Video Solution

a + ib =
c + i

c − i
c

a2 + b2 = 1and = .
b

a

2c

c2 − 1

16. Show that  for all 

Watch Video Solution

(1 − i)n(1 − )
n

= 2n
1

i
n ∈ N

17. What is the smallest positive integer  for which

Watch Video Solution

n

(1 + i)
2n

= (1 − i)
2n

?

18. Prove that: 

Watch Video Solution

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

https://dl.doubtnut.com/l/_39VkUYemaCjf
https://dl.doubtnut.com/l/_79aggDHof25T
https://dl.doubtnut.com/l/_bcVL3AarSBKA
https://dl.doubtnut.com/l/_ftRHKAhDogow
https://dl.doubtnut.com/l/_TL91NEEs1k26


19. if , prove that 

Watch Video Solution

a = cos θ + i sin θ = cot( )i
1 + a

1 − a

θ

2

20. If  �nd 

Watch Video Solution

z1 = 2 − i,  z2 = 1 + i,
∣
∣
∣

∣
∣
∣

z1 + z2 + 1

z1 − z2 + i

21. Find the real values of x and y for which : 

Watch Video Solution

(i) (1 − i)x + (1 + i)y = 1 − 3i (ii) (x + iy)(3 − 2i) = (12 + 5i)

(iii) x + 4yi = ix + y + 3 (iv) (1 + i)y2 + (6 + i) = (2 + i)x

(v) = (1 − i) (vi) + = i
( x+ 3i )

( 2 + iy )

( 1 + i ) x− 2i

( 3 + i )

( 2 − 3i ) y+ i

( 3 − i )

22. 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/_TL91NEEs1k26
https://dl.doubtnut.com/l/_ij3C7IQpXGW7
https://dl.doubtnut.com/l/_ov8pcz7BYBGL
https://dl.doubtnut.com/l/_iUpmS6sWVnjs


23. Find real values of  for which the complex numbers 

 are conjugate of each other.

Watch Video Solution

xandy

−3 + ix2yandx2 + y + 4i

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

Watch Video Solution

z = 2 − 3i z2 = 4z + 13 = 0

4z3 − 3z2 + 169.

25. if  then  is

Watch Video Solution

(1 + i)z = (1 − i)z̄ z

26. If  is purely an imaginary number and  then �nd the

value of |z|.

Watch Video Solution

( )
z − 1

z + 1
z ≠ − 1

https://dl.doubtnut.com/l/_ctx5Ii1GzzMm
https://dl.doubtnut.com/l/_ctt1UGkQfjFQ
https://dl.doubtnut.com/l/_gaYQNbTotdqH
https://dl.doubtnut.com/l/_23t0RB3zbUfC


Exercise 5 C

27. Solve the system of equations 

Watch Video Solution

Re(z2) = 0,  |z| = 2

28. Find the complex number z for which |z| = z + 1 + 2i.

Watch Video Solution

1. Express each of the following in the form (a + ib) and �nd its conjugate:

Watch Video Solution

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

(iii)

(iv) (v) ( )
2

(vi)

1

( 4 + 3i )

( 2 − i )

( 1 − 2i ) 2

( 1 + i ) ( 1 + 2i )

( 1 + 3i )

1 + 2i

2 + i

( 2 + i )

( 3 − i ) ( 1 + 2i )

https://dl.doubtnut.com/l/_23t0RB3zbUfC
https://dl.doubtnut.com/l/_By3swVcPHlNW
https://dl.doubtnut.com/l/_iOez6L0V3W1G
https://dl.doubtnut.com/l/_rrhXN9d60Q8e


2. Express each of the following in the form (a + ib) and �nd its

multiplicative inverse : 

(i) 

(ii)  

(iii) 

Watch Video Solution

1 + 2i

1 − 3i
(1 + 7i)

(2 − i)2

−4

(1 + i√3)

3. If then show that .

Watch Video Solution

(x + iy)3 = u + iv, + = 4(x2 − y2)
u

x

v

y

4.  then prove that 

Watch Video Solution

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

x

a

y

b

5. Express  in the standard form (1 − 2i)
− 3

a + ib.

https://dl.doubtnut.com/l/_oqa8q4SzsyR0
https://dl.doubtnut.com/l/_BgsXOSuC5JaE
https://dl.doubtnut.com/l/_gO197LpEMw0U
https://dl.doubtnut.com/l/_Z5tj73rfj7at


Watch Video Solution

6. �nd  and  for which the inequalities hold 

Watch Video Solution

x y

(x4 + 2ix) − (3x2 + iy) = (3 − 5i) + (1 + 2iy)

7. If , show that z is purely imaginary.

Watch Video Solution

z2 + |z|2 = 0

8. lf  is a complex number such that  is purely imaginary,

then  is equal to

Watch Video Solution

z( ≠ − 1)
z − 1

z + 1

|z|

https://dl.doubtnut.com/l/_Z5tj73rfj7at
https://dl.doubtnut.com/l/_32BU3ZEkJvGK
https://dl.doubtnut.com/l/_39FTaqZVkTxC
https://dl.doubtnut.com/l/_xabTWGs7433t


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

 , then show that the real parts of  is zero.

Watch Video Solution

z1

|z1| = 1 and z2 =
z1 − 1

z1 + 1
z2

10. For all z  C, prove that  

(i)  

(ii)   

(iii)  

(iv)  

(v) 

Watch Video Solution

∈

(z + z̄) = Re(z),
1

2

(z − z̄) = Im(z),
1

2i

zz̄ = |z|2,

z + z̄)is real,

(z − z̄)is 0 or imaginary.

11. If , prove that Im .

Watch Video Solution

z1 = (1 + i) and z2 = ( − 2 + 4i) ( ) = 2
z1z2

z̄1

https://dl.doubtnut.com/l/_1FsjTOEYdlcX
https://dl.doubtnut.com/l/_SHPWf0k2N0Wp
https://dl.doubtnut.com/l/_zsqbXLkHkoyJ
https://dl.doubtnut.com/l/_Vj3YjsNRPoX2


Exercise 5 D

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

 if  real.

Watch Video Solution

x

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

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

numbers and hence express each of them in polar form: 

4

Watch Video Solution

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

numbers and hence express each of them in polar form: 

-2

Watch Video Solution

https://dl.doubtnut.com/l/_Vj3YjsNRPoX2
https://dl.doubtnut.com/l/_vmq2kjKwtzVG
https://dl.doubtnut.com/l/_MetVSx7N0c96


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

numbers and hence express each of them in polar form: 

-i

Watch Video Solution

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

numbers and hence express each of them in polar form: 

2i

Watch Video Solution

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

hence express each of them in the polar form:

Watch Video Solution

 1 − i

https://dl.doubtnut.com/l/_81lQuyM82W4n
https://dl.doubtnut.com/l/_wTODzMVzrR4W
https://dl.doubtnut.com/l/_7kYq7tQAxJq6


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

numbers and hence express each of them in polar form: 

-i+i

Watch Video Solution

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

hence express each of them in the polar form: 

Watch Video Solution

 √3 + i

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

numbers and hence express each of them in polar form: 

Watch Video Solution

−1 + √3i

https://dl.doubtnut.com/l/_c5oZxVqtlY33
https://dl.doubtnut.com/l/_lnh5kDBlSA7N
https://dl.doubtnut.com/l/_2kuH3X8N9NkR


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

numbers and hence express each of them in polar form: 

Watch Video Solution

1 − √3i

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

numbers and hence express each of them in polar form: 

Watch Video Solution

2 − 2i

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

numbers and hence express each of them in polar form: 

Watch Video Solution

−4 + 4√3i

https://dl.doubtnut.com/l/_RdBwsGlBP5gn
https://dl.doubtnut.com/l/_q6sPcyTCTPii
https://dl.doubtnut.com/l/_WTh0xXSpr3Wa
https://dl.doubtnut.com/l/_NwkmjqhE7RyZ


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

numbers and hence express each of them in polar form: 

Watch Video Solution

−3√2 + 3√2i

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

numbers and hence express each of them in polar form: 

Watch Video Solution

1 + i

1 − i

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

hence express each of them in the polar form: 

Watch Video Solution

1 − i

1 + i

https://dl.doubtnut.com/l/_NwkmjqhE7RyZ
https://dl.doubtnut.com/l/_klXeZXsrhoox
https://dl.doubtnut.com/l/_dijX1KrUCsL7


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

numbers and hence express each of them in polar form: 

Watch Video Solution

1 + 3i

1 − 2i

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

numbers and hence express each of them in polar form: 

Watch Video Solution

1 − 3i

1 + 2i

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

numbers and hence express each of them in polar form: 

Watch Video Solution

5 − i

2 − 3i

https://dl.doubtnut.com/l/_LjPJ9EGnnY6m
https://dl.doubtnut.com/l/_YM3dHTDstgfD
https://dl.doubtnut.com/l/_0pF1w8HuRP2l
https://dl.doubtnut.com/l/_qAdW0TVqtpky


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

hence express each of them in the polar form: 

Watch Video Solution

−16

1 + i√3

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

numbers and hence express each of them in polar form: 

Watch Video Solution

2 + 6√3i

5 + √3i

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

numbers and hence express each of them in polar form: 

Watch Video Solution

√
1 + i

1 − i

https://dl.doubtnut.com/l/_qAdW0TVqtpky
https://dl.doubtnut.com/l/_nqmzx4Tqb4Mu
https://dl.doubtnut.com/l/_EneTOzRv4qLq


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

number: 

Watch Video Solution

−√3 − i

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

numbers and hence express each of them in polar form: 

Watch Video Solution

(i25)
3

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

numbers and hence express each of them in polar form: 

Watch Video Solution

(1 − i)

(cos + i sin )π

3
π

3

https://dl.doubtnut.com/l/_AgFDbtxBW2MP
https://dl.doubtnut.com/l/_MvSP21mLtMpw
https://dl.doubtnut.com/l/_ZnjMhlaUJ7pX


Exercise 5 E

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

numbers and hence express each of them in polar form: 

Watch Video Solution

(sin 120∘ − icos 120∘ )

1. Solve: 

Watch Video Solution

x2 + 2 = 0

2. Solve:  

A.   

B.  

C.  

x2 + 5 = 0

√5, − √5

−5, + 5

i√5, − i√5

https://dl.doubtnut.com/l/_ixPqTGWl3AR4
https://dl.doubtnut.com/l/_STAK5czlpLq1
https://dl.doubtnut.com/l/_LaYCUYHtKdjP


D. 

Answer: C

Watch Video Solution

i√5

3. Solve: 

Watch Video Solution

2x2 + 1 = 0

4. Solve: 

Watch Video Solution

x2 + x + 1 = 0

5. Solve the equation:

Watch Video Solution

x2 − x + 2 = 0

https://dl.doubtnut.com/l/_LaYCUYHtKdjP
https://dl.doubtnut.com/l/_ORpO0rlSyTIT
https://dl.doubtnut.com/l/_IMExdk5SA0YD
https://dl.doubtnut.com/l/_WHOqW2HMPfSH


6. Solve the following quadratic: 

Watch Video Solution

x2 + 2x + 2 = 0

7. Solve: 

Watch Video Solution

2x2 − 4x + 3 = 0

8. Solve the equation:

Watch Video Solution

x2 + 3x + 5 = 0

9. Solve: 

Watch Video Solution

√5x2 + x + √5 = 0

https://dl.doubtnut.com/l/_PCuNz8K13VlQ
https://dl.doubtnut.com/l/_HpMQz5OOh8SX
https://dl.doubtnut.com/l/_CcgMOkGyJzqI
https://dl.doubtnut.com/l/_GSZOHuyo6o9D


10. Solve the equation  by using the general

expression for roots quadratic equation  we get: 

 .

Watch Video Solution

25x2 − 30x + 11 = 0

ax2 + bx + c = 0,

a = 25, b = − 30adnc − 11

11. Solve: 

Watch Video Solution

8x2 + 2x + 1 = 0

12. Solve the equation :

Watch Video Solution

27x2 − 10x + 1 = 0

13. Solve: 

Watch Video Solution

2x2 − √3x + 1 = 0

https://dl.doubtnut.com/l/_QuEBJmFIxBnT
https://dl.doubtnut.com/l/_W6i2aDvBWzRN
https://dl.doubtnut.com/l/_BnrJ9URLECz9
https://dl.doubtnut.com/l/_L7e6FWWzQAIU
https://dl.doubtnut.com/l/_QfkDvzhZ6Y7g


14. Solve the following quadratic: 

Watch Video Solution

17x2 − 8x + 1 = 0

15. Solve: 

Watch Video Solution

3x2 + 5 = 7x

16. Solve the equation : 

Watch Video Solution

3x2 − 4x + = 0
20

3

17. Solve the following equation by factorization method:

Watch Video Solution

3x2 + 7ix + 6 = 0

https://dl.doubtnut.com/l/_QfkDvzhZ6Y7g
https://dl.doubtnut.com/l/_ssuQLO0rUXCj
https://dl.doubtnut.com/l/_VQeVhIIJYJhQ
https://dl.doubtnut.com/l/_EuHejlmeMyVd


18. Solve the following quadratic: 

Watch Video Solution

21x2 − 28x + 10 = 0

19. Solve the equation   

A.   

B.  

C.  

D. 

Watch Video Solution

x2 − 4x + 13 = 0

−2 + 3i, − 2 − 3i

2 + 3i, 2 − 3i

−2 + 3i, 2 + 3i

2 − 3i, − 2 − 3i

20. Solve: 

Watch Video Solution

x2 + 3ix + 10 = 0

21. Solve: 2x2 + 3ix + 2 = 0

https://dl.doubtnut.com/l/_olU03DgF6Xz9
https://dl.doubtnut.com/l/_w0JbOalvbXkD
https://dl.doubtnut.com/l/_s9ruyWPpEb4A
https://dl.doubtnut.com/l/_GRvzM0M6mltX


Exercise 5 F

Watch Video Solution

1. Evaluate: 

Watch Video Solution

√5 + 12i

2. Evaluate: 

Watch Video Solution

√−7 + 24i

3. Evaluate: 

Watch Video Solution

√−2 + 2√3i

4. Evaluate: √1 + 4√−3

https://dl.doubtnut.com/l/_GRvzM0M6mltX
https://dl.doubtnut.com/l/_XUlghkGJVkk9
https://dl.doubtnut.com/l/_ICsuAdYE2sBc
https://dl.doubtnut.com/l/_5pDULcIdIdkv
https://dl.doubtnut.com/l/_fDkLcUkvYRhe


Watch Video Solution

5. Evaluate: 

Watch Video Solution

√i

6. Evaluate: 

Watch Video Solution

√4i

7. Evaluate: 

Watch Video Solution

√3 + 4√−7

8. Evaluate: 

Watch Video Solution

√16 − 30i

https://dl.doubtnut.com/l/_fDkLcUkvYRhe
https://dl.doubtnut.com/l/_Tli9gYb7JQzS
https://dl.doubtnut.com/l/_Mvs9QjquAEGc
https://dl.doubtnut.com/l/_StOxeaqHagPw
https://dl.doubtnut.com/l/_ZqbRXHT0kMYv
https://dl.doubtnut.com/l/_IZU8mZlVjzFZ


9. Evaluate: 

Watch Video Solution

√−4 − 3i

10. Evaluate: 

Watch Video Solution

√−15 − 8i

11. Find the square root of  and 

Watch Video Solution

6√2i − 7 −11 − 60i

12. Evaluate: 

.

Watch Video Solution

√7 − 30√−2

https://dl.doubtnut.com/l/_IZU8mZlVjzFZ
https://dl.doubtnut.com/l/_A7ZPyKoKW7AL
https://dl.doubtnut.com/l/_AroWxtHrsAvO
https://dl.doubtnut.com/l/_q4ouQffFhZ26


Exercise 5 G

13. Evaluate: 

Watch Video Solution

√−8i

14. Evaluate: 

Watch Video Solution

√1 − i

1. Evaluate .

Watch Video Solution

1

i78

2. Evaluate .

Watch Video Solution

(i57 + i70 + i91 + i101 + i104)

https://dl.doubtnut.com/l/_fgDq735SY3mu
https://dl.doubtnut.com/l/_14TijdsXPsMx
https://dl.doubtnut.com/l/_D20nH1yQWRGZ
https://dl.doubtnut.com/l/_ZQdDCaL0cynX
https://dl.doubtnut.com/l/_wI3uuvOCWOQv


3. Evaluate .

Watch Video Solution

( )
i180 + i178 + i176 + i174 + i172

i170 + i168 + i166 + i164 + i162

4. Evaluate .

Watch Video Solution

(i4n+ 1 − i4n− 1)

5. Evaluate .

Watch Video Solution

(√−36 × √−25)

6. If  then �nd the value of 

Watch Video Solution

n ∈ N, in + in+ 1 + in+ 2 + in+ 3.

7. Find the sum (  up to 400 terms).i + i2 + i3 + i4 + .... .

https://dl.doubtnut.com/l/_wI3uuvOCWOQv
https://dl.doubtnut.com/l/_KXdpKMzIYnYb
https://dl.doubtnut.com/l/_j3ZX5mHVdIwE
https://dl.doubtnut.com/l/_Q3mMsF1XgRRZ
https://dl.doubtnut.com/l/_TBuuiz7HkO2G


Watch Video Solution

8. Show that  is a real number.

Watch Video Solution

1 + i10 + i20 + i30

9. Evaluate .

Watch Video Solution

(i41 + )
1

i71

10. Find the least positive integer n foe which .

Watch Video Solution

( )
n

= 1
1 + i

1 − i

11. Express  in the form (a + ib).

Watch Video Solution

(2 − 3i)3

https://dl.doubtnut.com/l/_TBuuiz7HkO2G
https://dl.doubtnut.com/l/_iFmzuYzH4dEA
https://dl.doubtnut.com/l/_Vmsnj3aJ1sUy
https://dl.doubtnut.com/l/_Pk9lGtcV2pvz
https://dl.doubtnut.com/l/_ByTvjNMsLIzG


12. Express the following expression in the form of 

Watch Video Solution

a + ib

(3 + i√5)(3 − i√5)

(√3 + √2i) − (√3 − i√2)

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

Watch Video Solution

a + ib :
3 − √−16

1 − √−9

14. Solve for .

Watch Video Solution

x : (1 − i)x + (1 + i)y = 1 − 3i

15. Solve the following quadratic equations by factorization method:

 (ii) x2 − 5ix − 6 = 0 x2 + 4ix − 4 = 0

https://dl.doubtnut.com/l/_PnRpvOHwIAmW
https://dl.doubtnut.com/l/_FWt0uHqgcDqc
https://dl.doubtnut.com/l/_DaRwM00TkUsl
https://dl.doubtnut.com/l/_COpemheLOGkN


Watch Video Solution

16. Find the conjugate of 

Watch Video Solution

.
1

3 + 4i

17. If , �nd .

Watch Video Solution

z = (1 − i) z − 1

18. If , �nd .

Watch Video Solution

z = (√5 + 3i) z − 1

19. 

Watch Video Solution

arg(z̄) = − arg(z)

https://dl.doubtnut.com/l/_COpemheLOGkN
https://dl.doubtnut.com/l/_E2IwKFEnTMg5
https://dl.doubtnut.com/l/_dFGlw85XcRcm
https://dl.doubtnut.com/l/_qHBCpd3gNZbp
https://dl.doubtnut.com/l/_fz3zhtVoQf6m
https://dl.doubtnut.com/l/_AjxWVm28HbCU


20. If |z| = 6 and arg(z) , �nd z.

Watch Video Solution

=
3π

4

21. Find the principal argument of (-2i).

Watch Video Solution

22. Find the principal argument of 

Watch Video Solution

(1 + i√3)
2

.

23. Write -9 in polar form.

Watch Video Solution

24. Write 2i in polar form.

https://dl.doubtnut.com/l/_AjxWVm28HbCU
https://dl.doubtnut.com/l/_aSoUYeqhfKLW
https://dl.doubtnut.com/l/_H2CNiKxOR4Cn
https://dl.doubtnut.com/l/_M3BzjU828t0h
https://dl.doubtnut.com/l/_hVAfBnve9xkS


Watch Video Solution

25. Write  in polar form.

Watch Video Solution

−1 + √3

26. Write  in polar form.

Watch Video Solution

1 − i

27. Write  in polar form.

Watch Video Solution

−1 + √3

28. If  and arg  , �nd 

Watch Video Solution

|z| = 2 (z) =
π

4
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