
MATHS

BOOKS - MODERN PUBLISHERS MATHS (HINGLISH)

COMPLEX NUMBERS

Illustrative Examples

1. Evaluate the following 

(i)   

(ii)   

(iii)   

(iv)   

(v) 

Watch Video Solution

i9

i342

i998

i− 63

(i3 + )
1

i3

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_vbxmBQRDtxq7
https://dl.doubtnut.com/l/_YHJ7B43egNyy


2. Evaluate the following: 

(i)   

(ii)   

(iii) 

Watch Video Solution

√−25 × ( − 81)

√−36 × √16

4√−4 + 5√−9 − 3√−16

3. Prove that: 

(i)   

(ii)   

(iii)  is real number.

Watch Video Solution

1 + i10 + i100 − i1000 = 0

i107 + i112 + i117 + i122 = 0

(1 + i14 + i18 + i22)

4. Prove that  for all 

Watch Video Solution

in + in+ 1 + in+ 2 + in+ 3 = 0 n ∈ N

https://dl.doubtnut.com/l/_YHJ7B43egNyy
https://dl.doubtnut.com/l/_aJN9OfRzNtS0
https://dl.doubtnut.com/l/_aXWkwaqFpBXS
https://dl.doubtnut.com/l/_ezz3iaJh1L75


5. Write the following as complex numbers: 

(i)   

(ii)   

(iii) 

Watch Video Solution

√−16

−1 − √−5

−b + √−4ac, (a, c > 0)

6. Write the real and imaginary parts of the following complex

numbers: 

(i)   

(ii)   

(iii) 

Watch Video Solution

7 + 3i

0 + 7i

√5 + 0i

7. Given: , �nd 'a' and 'b'.

Watch Video Solution

a + ib = 2 − 3i

https://dl.doubtnut.com/l/_ezz3iaJh1L75
https://dl.doubtnut.com/l/_oeMNbPINGNiK
https://dl.doubtnut.com/l/_x7P9hMR0X9GZ


8. Find 'x' and 'y' such that 2x+3iy and 2+9i represent the same complex

number.

Watch Video Solution

9. Find 'x' and 'y' when: 

.

Watch Video Solution

(2y + 7) + (4 − 3x)i = 0

10. Represent the following complex numbers in the complex plane: 

(i)   

(ii)   

(iii)   

(iv) .

Watch Video Solution

1 + 2i

5 + 7i

0 + 0i

i

https://dl.doubtnut.com/l/_x7P9hMR0X9GZ
https://dl.doubtnut.com/l/_bK5VMlLlYtSG
https://dl.doubtnut.com/l/_lwoK2wTkWejQ
https://dl.doubtnut.com/l/_LP6lEyL8aAgU


11. Write the complex numbers that represent the following points in

the plane: 

(i) (2,3) 

(ii) (0,2) 

(iii) 

Watch Video Solution

( − , − )
1

2

1

2

12. Can two di�erent points in the complex plane represent the same

complex number? (Give reasons for your answer).

Watch Video Solution

13. If , plot the number . Also show

that: 

.

W h Vid S l i

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

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

https://dl.doubtnut.com/l/_LP6lEyL8aAgU
https://dl.doubtnut.com/l/_dPnHeNuqXMzO
https://dl.doubtnut.com/l/_tb3NWPUwh7ib
https://dl.doubtnut.com/l/_LMCBZKwKIOLj


Watch Video Solution

14. Perform the indicated operations and write the result in the form

x+iy: 

(i)   

(ii)   

(iii) .

Watch Video Solution

( − 3 + 2i) + ( − 6 + 3i)

( + i) − (4 + i)
1

2
7
2

5

2

(1 − 2i) − i + (4 − 7i) − 2i + (5i + 3)

15. Prove that 

Watch Video Solution

|z| = | − z|

16. Find the modulus of the complex number: 

.

Watch Video Solution

1

2 − 3i

https://dl.doubtnut.com/l/_LMCBZKwKIOLj
https://dl.doubtnut.com/l/_EXI4cL6hnyO8
https://dl.doubtnut.com/l/_Zn7Wfk7f3DlK
https://dl.doubtnut.com/l/_EaSGtkqmLVCQ


17. if , verify:  

(i)   

(ii)   

(iii) .

Watch Video Solution

z1 = 3 + 4i and z2 = 12 − 5i

| − z1| = |z1|

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

|z1z2| = |z1||z2|

18. If  are complex number such that  is purely imaginary

number, then �nd  .

Watch Video Solution

z1, z2
2z1

3z2

∣
∣
∣

∣
∣
∣

z1 − z2

z1 + z2

19. If  , show that  is purely real.

Watch Video Solution

z = x + iyandw =
1 − iz

z − i
|w| = 1z

https://dl.doubtnut.com/l/_EaSGtkqmLVCQ
https://dl.doubtnut.com/l/_SbVN6PvFVrLj
https://dl.doubtnut.com/l/_OvKhK2SLNEWS
https://dl.doubtnut.com/l/_FEybxdLzT1sS


20. If  , show tht 

Watch Video Solution

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

2. 5. 10(1 + n2) = x2 + y2.

21. Express the following in polar form, 

(i)   

(ii) .

Watch Video Solution

√3 − i

−4 + 4√3i

22. Convert the following in the polar form: 

Watch Video Solution

1 + 7i

(2 − i)2

23. Express  in the polar form. Also, �nd r and .sin 50∘ + icos 50∘ θ

https://dl.doubtnut.com/l/_rt3VY9wvcQJK
https://dl.doubtnut.com/l/_R5UK8H3VDvWk
https://dl.doubtnut.com/l/_zVWUTcppQZ2h
https://dl.doubtnut.com/l/_ig0iMYbVBClZ


Watch Video Solution

24. Convert  into Cartesian form.

Watch Video Solution

4(cos 300∘ + isin 300∘ )

25. Give the following products in polar form:

Watch Video Solution

[2(cos 00 + isin 00][4cos 900 + isin 900)]

26. Write down the following complex number in polar form: Quotient

of 

Watch Video Solution

12(cos 1500 + isin 1500) and 3(cos 600 + isin 600)

27. Show that arg. z̄ = 2π − arg. z.

https://dl.doubtnut.com/l/_ig0iMYbVBClZ
https://dl.doubtnut.com/l/_ovYlovtJbPvb
https://dl.doubtnut.com/l/_8HRnCKAYWsrd
https://dl.doubtnut.com/l/_v5uR6kq4WtNe
https://dl.doubtnut.com/l/_XSSYFBQonOQ7


Watch Video Solution

28. Solve the equation :

Watch Video Solution

27x2 − 10x + 1 = 0

29. Solve: 

Watch Video Solution

√5x2 + x + √5 = 0

30. Solve the following equations by using the general expression for a

quadratic equation: x^2-7ix-12=0`

Watch Video Solution

31. Solve the following quadratic equation: 

Watch Video Solution

 ix2 − x + 12i = 0

https://dl.doubtnut.com/l/_XSSYFBQonOQ7
https://dl.doubtnut.com/l/_8HrPffBGSMAo
https://dl.doubtnut.com/l/_LhLqYVMrVG3v
https://dl.doubtnut.com/l/_cdcaLuJVPFVF
https://dl.doubtnut.com/l/_ziPbV1ynBtOA


Exercise 5 A

Watch Video Solution

32. Solve the following equation by factorization method:

Watch Video Solution

 x2(3√2 + 2i)x + 6√2i = 0

33. Solve the equation: 

Watch Video Solution

x2 − (5 + i)x + (18 − i) = 0

1. Evaluate the following : 

(i)   

(ii)   

(iii)   

i7

i51

1

i

https://dl.doubtnut.com/l/_ziPbV1ynBtOA
https://dl.doubtnut.com/l/_p0OJovCibs5X
https://dl.doubtnut.com/l/_Ep0Jl3CTRna2
https://dl.doubtnut.com/l/_nvKbia31Bm6x


(iv)   

(v) 

Watch Video Solution

i− 71

(i37 + )
1

i67

2. Evaluate the following: 

(i)   

(ii)   

(iii)   

(iv)   

(v) 

Watch Video Solution

√−81

(√−2)
6

√−25 × √−49

× √
2

3

−9

16

√ × √
−49

25

−1

9

3. Simplify: , where 'x' is a positive real

number.

Watch Video Solution

√ + √ − √
−x

16

−x

25

−x

36

https://dl.doubtnut.com/l/_nvKbia31Bm6x
https://dl.doubtnut.com/l/_WFA3r8QiVkbu
https://dl.doubtnut.com/l/_FFk641QqFmUN


4. Prove that: 

(i)   

(ii)   

(iii)   

(iv)   

(v)

Watch Video Solution

1 + i2 + i4 + i6 = 0

1 + i10 + i100 + i1000 = 2

i104 + i109 + i114 + i119 = 0

6i54 + 5i37 − 2i11 + 6i68 = 7i

= − 1
i592 + i590 + i588 + i586 + i584

i582 + i580 + i578 + i576 + i574

5. Prove that: 

(i)   

(ii)   

(iii)   

(iv)   

(v) .

Watch Video Solution

(1 − i)2 = − 2i

(1 + i)4 × (1 + )
4

= 16
1

i

{i19 + ( )
25

}

2

= − 4
1

i

i4n + i4n+ 1 + i4n+ 2 + i4n+ 3 = 0

2i2 + 6i3 + 3i16 − 6i19 + 4i25 = 1 + 4i

https://dl.doubtnut.com/l/_FFk641QqFmUN
https://dl.doubtnut.com/l/_3ihCRhgC1h3k
https://dl.doubtnut.com/l/_OCliM1zNAfuq


Exercise 5 B

6. Show that  is a real number.

Watch Video Solution

1 + i10 + i20 + i30

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

Watch Video Solution

( − √−1)
4n+ 3

= i

1. Write the following as complex numbers: 

(i)   

(ii) 

Watch Video Solution

√−27

√x, (x > 0)

https://dl.doubtnut.com/l/_OCliM1zNAfuq
https://dl.doubtnut.com/l/_00hbrMqLK9PR
https://dl.doubtnut.com/l/_hcQl8VrzoBc4
https://dl.doubtnut.com/l/_tbyqtcELJKst


2. Write the following as complex numbers: 

(i)   

(ii)   

(iii) 

Watch Video Solution

1 + √−1

4 − √−5

−
√3

2

√−2

7

3. Write the real and imaginary parts of the following 

(i) 7 

(ii) 3i 

(iii) 

Watch Video Solution

i
√5

7

4. Write the real and imaginary parts of the following 

(i)   −2√2i

https://dl.doubtnut.com/l/_l9fymCRXu1lQ
https://dl.doubtnut.com/l/_Gtq51UYf3Grg
https://dl.doubtnut.com/l/_OcRAaybyAswX


(ii)   

(iii) 

Watch Video Solution

+
−1

5

i

5

√3 + i
√2

76

5. Write the real and imaginary parts of the following 

(i)   

(ii) .

Watch Video Solution

√37 + √−19

+ i
√17

2

2

√70

6. Find real number 'x' and 'y' such that 

.

Watch Video Solution

3x + 2iy − ix + 5y = 7 + 5i

https://dl.doubtnut.com/l/_OcRAaybyAswX
https://dl.doubtnut.com/l/_av19aUSEJRwm
https://dl.doubtnut.com/l/_I2JP9oZVZJ6q


7. Find a and b such theat  represent the same

complex number.

Watch Video Solution

2a + 14b and 2i

8. Find x and y if: 

Watch Video Solution

(3y − 2) + i(7 − 2x) = 0

9. Find the values of 'x' and 'y' if: 

(i)   

(ii)   

(iii)   

(iv) .

Watch Video Solution

3x + (2x − y)i = 6 − 3i

3x + 5iy = 5i

4x + i(3x − y) = 3 + i( − 6)

( x − 5) + 2√5yi = √2
3

√5

https://dl.doubtnut.com/l/_YRJPEVpwFuR4
https://dl.doubtnut.com/l/_DKXloNJGvDDG
https://dl.doubtnut.com/l/_jOj8ntGUXzwT


Exercise 5 C

1. (i) If z=3+4i, then �nd modulus of z i.e., |z|. 

(ii) If z=4+3i, then �nd modulus of z i.e., |z|.

Watch Video Solution

2. Find the modulus and amplitude of the following: 

(i)   

(ii) .

Watch Video Solution

1 + i

1 − i
1

1 + i

3. If two complex numbers  are such that  

,  

is it then necessary that  ?

Watch Video Solution

z1, z2

|z1| = |z2|

z1 = z2

https://dl.doubtnut.com/l/_oRPqjHIcZtay
https://dl.doubtnut.com/l/_GIDvUCNf3kLN
https://dl.doubtnut.com/l/_BbAsEKEl2JK1


4. Write the complex numbers that represent the following points in

the plane: 

(i) (0,0) 

(ii) (3,0) 

(iii) (-1,0) 

(iv) (0,-1) 

(v) (1,-2) 

(vi) (4,-1) 

(vii) 

Watch Video Solution

( − , )
1

3

1

5

5. Plot the following numbers on a complex number plane and �nd their

absolute values: 

(a) 5 

(b) 2i 

https://dl.doubtnut.com/l/_BbAsEKEl2JK1
https://dl.doubtnut.com/l/_HoTMKZMh5BrX
https://dl.doubtnut.com/l/_thpEg4XfNrQm


(c) (i)   

(ii) 

Watch Video Solution

4 − 3i

+ i
√3

2

1

2

6. Plot all the complex numbers in the complex number plane whose

absolute value is 4.

Watch Video Solution

7. For any complex number z, prove that: 

(i)   

(ii) .

Watch Video Solution

−|z| ≤ Re(z) ≤ |z|

−|z| ≤ Im(z) ≤ |z|

8. Let , verify that:  

(i)   

z1 = 2 − 3i and z2 = 5 + 12i

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

https://dl.doubtnut.com/l/_thpEg4XfNrQm
https://dl.doubtnut.com/l/_1iG1rS6x8O5P
https://dl.doubtnut.com/l/_eYG2j56tJD4F
https://dl.doubtnut.com/l/_4l2ZYFjMwNf6


Exercise 5 D

(ii) 

Watch Video Solution

|z2 − z1| > |z2| − |z1|

1. In the following, perform the indicated operations and write the

result in the form x+iy: 

(i)   

(ii)   

(iii)   

(iv) .

Watch Video Solution

(5 + 4i) + (5 − 4i)

−2i + ( − 4i)
3

2

( + i) − (4 + i)
1

5

2

5

5

2

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

2. In the following, perform the indicated operations and write the

result in the form x+iy: 

(i)   (7 − 2i) − (3 + 2i) + (7 + 8i)

https://dl.doubtnut.com/l/_4l2ZYFjMwNf6
https://dl.doubtnut.com/l/_UoUegrnaIdft
https://dl.doubtnut.com/l/_TNwyRjd5s2RE


(ii)   

(iii) 

Watch Video Solution

3 − 4i + 2i − (8 + 7i)

(7 − 2i) − (4 + i) + ( − 3 + 5i)

3. In the following, perform the indicated operations and write the

result in the form x+iy: 

Watch Video Solution

√3 + (√3 − 2i) − (3 − 2i)

4. In the following, perform the indicated operations and write the

result in the form x+iy: 

.

Watch Video Solution

i3 + (6 + 3i) − (20 + 5i) + (14 + 3i)

5. Find the sum of : , and .+
2

3

5

3
i − i

−5

3

https://dl.doubtnut.com/l/_TNwyRjd5s2RE
https://dl.doubtnut.com/l/_cjclH4djRF7J
https://dl.doubtnut.com/l/_bHKqnRO2nhoB
https://dl.doubtnut.com/l/_rLnSKztnBTUa


Exercise 5 E Short Answer Type Questions

Watch Video Solution

1. Write the following in the form x+iy: 

(i)   

(ii)   

(iii) .

Watch Video Solution

(2i)3

i− 35

( − i)(2i)( − i)
3

1

8

2. Express the following in the form  

Watch Video Solution

a + ib : ( − 5i)( i)
1

8

3. Write the following in the form x+iy: 

(i)   i + i2 + i3 + i4

https://dl.doubtnut.com/l/_rLnSKztnBTUa
https://dl.doubtnut.com/l/_Otjg2Nw7IHmQ
https://dl.doubtnut.com/l/_YGMVJAh3CVeS
https://dl.doubtnut.com/l/_HAIbRkNIaGL5


(ii)   

(iii)   

(iv) .

Watch Video Solution

i4 + i8 + i12 + i16

i + i5 + i9 + i13

i9 + i10 + i11 + i12

4. Express the result in the form x+iy, where x,y are real number

:  

(i)   

(ii)   

(iii) 

Watch Video Solution

i = √−1

( − 5 + 3i)(8 − 7i)

( − √3 + √−2)(2√3 − i)

(√2 − √3i)
2

5. Express the result in the form x+iy, where x,y are real number

:  

(i)   

i = √−1

3i3(15i6)

https://dl.doubtnut.com/l/_HAIbRkNIaGL5
https://dl.doubtnut.com/l/_kynUyfahvE3u
https://dl.doubtnut.com/l/_bl2z3qPWOxwU


(ii)   

(iii) 

Watch Video Solution

(2 + 7i)3

( + 2i)
3

1
2

6. Express the result in the form x+iy, where x,y are real number

:  

(i)  

(ii)   

(iii)   

(iv) 

Watch Video Solution

i = √−1

2 − 3i

4 − i
2 + 3i

−5 − 4i
1 + i

3 + i
3 + 2i

4 − 3i

7. Express the result in the form x+iy, where x,y are real number

:  

(i)   

(ii)   

i = √−1

(5 + 9i) ÷ ( − 3 + 4i)

[(√5 + )(√5 − 2i)] ÷ (6 + 5i)
i

2

https://dl.doubtnut.com/l/_bl2z3qPWOxwU
https://dl.doubtnut.com/l/_6JRkiOUwQr1Q
https://dl.doubtnut.com/l/_Mb322353992a


(iii)   

(iv) 

Watch Video Solution

(1 − i)(2 − i)(3 − i)

1 + i
1 + 3i

(1 − 2i)2

8. Express the result in the form x+iy, where x,y are real number

:  

(i)  

(ii) .

Watch Video Solution

i = √−1

5 + √2i

1 − √2i
2 + i

(1 + i)(1 − 2i)

9. Perform the following by the indicated operations. Express the result

in the form x+iy, where x,y are real number :  

Simply: 

(i)   

(ii)   

(iii) .

i = √−1

(√5 + 7i)(√5 − 7i)
3

(1 + i)(2 + 3i)(3 + 4i)(4 + 5i)

(1 + i2) + i4 + i6

https://dl.doubtnut.com/l/_Mb322353992a
https://dl.doubtnut.com/l/_I7kV0kZVcUtS
https://dl.doubtnut.com/l/_fmFuhKNE7Li6


Watch Video Solution

10. Perform the following by the indicated operations. Express the

result in the form x+iy, where x,y are real number :  

Prove that:  is real.

Watch Video Solution

i = √−1

[ + ]
√7 + i√3

√7 − i√3

√7 − i√3

√7 + i√3

11. Compute: (i)   

(ii) .

Watch Video Solution

√−49(2 + √−9)

[2 + √−25] − [3 − √−16] + [1 − √−9]

12. Find real q such that  is purely real.

Watch Video Solution

3 + 2i sin θ

1 − 2i sin θ

https://dl.doubtnut.com/l/_fmFuhKNE7Li6
https://dl.doubtnut.com/l/_5qxd6AkivByX
https://dl.doubtnut.com/l/_m55IXlZ1eGns
https://dl.doubtnut.com/l/_sKa54CtNHZv0
https://dl.doubtnut.com/l/_rgFVESZ37nvW


13. (a) Write the conjugates of the following: 

(i) 3+i 

(ii) 3-i 

(iii)   

(iv)   

(v)   

(vi)   

(vii)   

(viii)   

(ix)   

(x)   

(b) Find the real number x and y if: 

(i)  is the conjugate of -6-24   

(ii)  and  are congugate of each other.

Watch Video Solution

−√5 − √7i

−√5i

4
5

49 −
i

7
1 − i

1 + i

(1 + i)
2

(2 + 5i)
2

( − 2 − i)
31

3

(x − iy)(3 + 5i) i

−3 + ix2y x2 + y + 4i

https://dl.doubtnut.com/l/_rgFVESZ37nvW


14. Find the reciprocal of : 

(i)   

(ii) .

Watch Video Solution

7 + √7i

i − 5

15. Prove that: 

(i)  i� z is real  

(ii)  i� z is either zero or purely imaginary.

Watch Video Solution

z = z̄

z = − z̄

16. Prove that: 

Watch Video Solution

Rez = , Imz =
z + z̄

2
z − z̄

2i

https://dl.doubtnut.com/l/_WCQdKHuB3fbV
https://dl.doubtnut.com/l/_JrS9WNCxcWJF
https://dl.doubtnut.com/l/_q7JqOXBjTu1w


17. Prove that: (i) the sum of a complex number and its conjugate is real

(ii) the product of a complex number and its conjugate is real.

Watch Video Solution

18. Give an example to show that subtraction of complex number is not

commutative.

Watch Video Solution

19. Find the sum and product of the complex numbers 

and 

Watch Video Solution

−√3 + √−2

2√3 − i

20. If  are respectively  �nd .

Watch Video Solution

z1, z2 1 − i, − 2 + 4i, Im{ }
z1z2

z1

https://dl.doubtnut.com/l/_dW3gM7dmvLJJ
https://dl.doubtnut.com/l/_DLWDpZQUpGBp
https://dl.doubtnut.com/l/_bW6jjxEmv2i1
https://dl.doubtnut.com/l/_AHRLueG30ZHV


Watch Video Solution

21. Finid the vlues of x and y if: 

(i)   

(ii) , where .

Watch Video Solution

(x + iy)(1 + i) = 1 − i

+ = i
(1 + i)x − 2i

3 + i

(2 − 3i)y + i

3 − i
i = √−1

22. If , prove that:  

.

Watch Video Solution

1 + 4√3i = (1 + ib)2

a2 − b2 = 1 and ab = 2√3

23. Show that if ,  

.

Watch Video Solution

a, b, c, d ∈ R

¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄(a + ib)(c + id) = (a − ib)(c − id)

https://dl.doubtnut.com/l/_AHRLueG30ZHV
https://dl.doubtnut.com/l/_l8kOvggeJH0J
https://dl.doubtnut.com/l/_pALwD6iOb9Tk
https://dl.doubtnut.com/l/_739d2zAFTeI8


Exercise 5 E Long Answer Type Questions

1. (i) If , prove that .  

(ii) If , prove that:  

.

Watch Video Solution

x + iy =
a + ib

a − ib
x2 + y2 = 1

= p + iq
(a + i)2

2a − i

p2 + q2 =
(a2 + 1)

2

4a2 + 1

2. If , prove that 

Watch Video Solution

x + iy = √
a + ib

c + id
(x2 + y2)

2
=

a2 + b2

c2 + d2

3. De�ne addition and multiplication of two complex numbers

. Hence show that:  

(i)   

(ii)   

z1 and z2

Re(z1 + z2) = Re(z1) + Re(z2)

Im(z1 + z2) = Im(z1) + Im(z2)

https://dl.doubtnut.com/l/_2OXSXbauP00z
https://dl.doubtnut.com/l/_rTqZzSexPL7m
https://dl.doubtnut.com/l/_x6B2SDjiseSg


Exercise 5 F Short Answer Type Questions

(iii)   

(iv) .

Watch Video Solution

Re(z1z2) = Re(z1)Re(z2) − Im(z1)Im(z2)

Im(z1z2) = Re(z1)Im(z2) + Im(z1)Re(z2)

1. Find the additive inverse of the complex number: 

(i)   

(ii) 

Watch Video Solution

−5 + 7i

(√6 + 5i)(√6 + 5i)

2. �nd the di�erence of the complex numbers: 

.

Watch Video Solution

z1 = − 3 + 2i and z2 = 13 − i

https://dl.doubtnut.com/l/_x6B2SDjiseSg
https://dl.doubtnut.com/l/_9xsJH6r2yxzl
https://dl.doubtnut.com/l/_RFjziu8quPJk
https://dl.doubtnut.com/l/_CY55WoamYXbe


Exercise 5 F Long Answer Type Questions

3. Find the multiplicative inverse of the following complex numbers: 

(i)   

(ii) 

Watch Video Solution

4 − 3i

3 + 2i

1. Find the multiplicative inverse of the product of complex numbers: 

.

Watch Video Solution

3 + 4i, 5 − 12i

2. If z is any non-zero complex number, prove that the multiplicative

inverse of z is .  

Hence, express  in the form x+iy, where x,y 

Watch Video Solution

z̄

|z|2

(4 − √−9)
− 1

∈ R

https://dl.doubtnut.com/l/_CY55WoamYXbe
https://dl.doubtnut.com/l/_cHrI26MdsLiM
https://dl.doubtnut.com/l/_veoMLWh7Wyzl


Exercise 5 G Short Answer Type Questions

Exercise 5 G Long Answer Type Questions

1. Find the square roots of the following 

(i) -31 

(ii) -32 

(iii) -36 

(iv) -144 

(v)   

(vi) .

Watch Video Solution

−
16

25

−
8

729

2. Explain the fallacy in the following:

Watch Video Solution

−1 = i. i = √−1. √−1 = √( − 1)( − 1) = √1 = 1

https://dl.doubtnut.com/l/_DgovXTAxsHkW
https://dl.doubtnut.com/l/_IIJIKV5Oag1U


1. �nd the square roots of the following: 

(i) 2i 

(ii) 

Watch Video Solution

− i

2. �nd the square roots of the following: 

(i)   

(ii)   

(iii)   

(iv) .

Watch Video Solution

7 + 24i

7 − 24i

−7 − 24i

−7 + 24i

3. �nd the square roots of the following: 

(i)   

(ii) .

1 − i

1 + i

https://dl.doubtnut.com/l/_RQjPvUQIf9gk
https://dl.doubtnut.com/l/_nJ1CGxYATORL
https://dl.doubtnut.com/l/_FbYVS65dbcBv


Watch Video Solution

4. �nd the square roots of the following: 

(i)   

(ii) .

Watch Video Solution

−8 − 6i

5 − 12i

5. Find the square roots of the following: 

(i)   

(ii)   

(iii) .

Watch Video Solution

3 − 4√7i

4 + 6√−5

−2 + 2√3i

6. Evaluate: 

.√7 − 30√−2

https://dl.doubtnut.com/l/_FbYVS65dbcBv
https://dl.doubtnut.com/l/_rFuWTFjMlKXi
https://dl.doubtnut.com/l/_jmfDlfVKRPk1
https://dl.doubtnut.com/l/_Quszc491mAGV


Exercise 5 H Long Answer Type Questions

Watch Video Solution

7. Evaluate: 

(i)  when   

(ii)  when 

Watch Video Solution

x2 + 4x + 7 x = 2 + √−3

2x3 − 9x2 − 10x + 13 x = 3 + √−5

1. If , verify:  

(i)   

(ii) 

Watch Video Solution

z1 = 5 − 7i and z2 = 7 − 9i

| − z1| = |z1|

|z1z2| = |z1||z2|

2. If z is a complex number, show that |z|2 = ∣∣z
2∣∣

https://dl.doubtnut.com/l/_Quszc491mAGV
https://dl.doubtnut.com/l/_q46imG8lTLt7
https://dl.doubtnut.com/l/_EYRCjya7WCct
https://dl.doubtnut.com/l/_xLRpWOII2AoA


Watch Video Solution

3. Show that if , then 

Watch Video Solution

iz3 + z2 − z + i = 0 |z| = 1

4. Find non zero integral solutions of 

Watch Video Solution

|1 − i|x = 2x .

5. If  prove that 

Watch Video Solution

|z1| = |z2| =
.

= |zn| = 1,

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

z1

1

z2

1

z3

1

zn

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

purely imaginary, what will by your conclusion if 

z |z| = 1,
z − 1

z + 1

z = 1?

https://dl.doubtnut.com/l/_xLRpWOII2AoA
https://dl.doubtnut.com/l/_WBtaRMQrgIzn
https://dl.doubtnut.com/l/_CZZ9k7YtzSH5
https://dl.doubtnut.com/l/_CqohvgIFvbGb
https://dl.doubtnut.com/l/_FK1WhF5r8XO1


Exercise 5 I Short Answer Type Questions

Watch Video Solution

7. If  are two complex numbers, prove that:  

(i)   

(ii) .

Watch Video Solution

z1 and z2( ≠ 0)

|z1z2| = |z1||z2|

∣
∣
∣

∣
∣
∣

= , z2 ≠ 0
z1

z2

|z1|

|z2|

1. Convert each of the following complex numbers in polar form: 

(i) -3 

(ii)   

(iii) .

Watch Video Solution

√3 + i

i

https://dl.doubtnut.com/l/_FK1WhF5r8XO1
https://dl.doubtnut.com/l/_tuBD1NqEJxQ8
https://dl.doubtnut.com/l/_L2pVzwE6VZtL


2. Convert the following in polar form: 

Watch Video Solution

1 + 3i

1 − 2i

3. Find the absolute values and arguments of the following complex

numbers: 

(i)   

(ii)  

(iii) .

Watch Video Solution

3(cos 60∘ + isin 60∘ )

icos + sin
π

6

π

6

1 − cos θ + i sin θ

4. If two complex numbers  are such that , is it

then necessary that  ?

Watch Video Solution

z1 and z2 |z1| = |z2|

z1 = z2

https://dl.doubtnut.com/l/_8NqPKoPbkPfw
https://dl.doubtnut.com/l/_MZcJV9qRj6Lj
https://dl.doubtnut.com/l/_V3Rzq5mn7Ech


Exercise 5 I Long Answer Type Questions

1. Give the following in polar form: 

(i)   

(ii)   

(iii) .

Watch Video Solution

sin 120∘ − icos 120∘

[2cos 210∘ + isin 210∘ )][4(cos 120∘ + isin 120∘ )]

[3(cos 225∘ + isin 225∘ )][6(cos 45∘ + isin 45∘ )]

2. Give the following quotients in polar form: 

(i)   

(ii) .

Watch Video Solution

9(cos 90∘ + isin 90∘ )

3(cos 45∘ + isin 45∘ )
7(cos 135∘ + isin 135∘ )

14(cos 90∘ + isin 90∘ )

3. Express the following in the polar form: 

(i)   1 + i

https://dl.doubtnut.com/l/_ALkvk56mIoK3
https://dl.doubtnut.com/l/_joku7lSjnML4
https://dl.doubtnut.com/l/_WgCkDurswRjU


(ii)   

(iii)   

(iv) .

Watch Video Solution

−1 − i

1 + √3i

−16

1 + √3i

4. Show that for  if and only if 

Watch Video Solution

zεC, |z| = 0 z = 0

5. If  prove that 

Watch Video Solution

z = x + iy |x| + |y| ≤ √2|z|

6. Prove that: 

(i)   

(ii) .

W t h Vid S l ti

Re(z1z2) = Re(z1)Re(z2) − Im(z1)Im(z2)

Im(z1z2) = Re(z1)Im(z2) + Re(z2)Im(z1)

https://dl.doubtnut.com/l/_WgCkDurswRjU
https://dl.doubtnut.com/l/_DJoWOUEfN6Y4
https://dl.doubtnut.com/l/_pmnQBHYh5syi
https://dl.doubtnut.com/l/_LwglgHveCzqU


Exercise 5 J Long Answer Type Questions

Watch Video Solution

7. If , show that  .

Watch Video Solution

z1, z2 ∈ C (z1 + z2)
2

= z2
1 + 2z1z2 + z2

2

8. Prove that  is purely imaginary.

Watch Video Solution

|z1 + z2|
2

= |z1|
2
, if z1 /z2

1. Solve .

Watch Video Solution

x2 + 2 = 0

2. Solve .x2 + x + 1 = 0

https://dl.doubtnut.com/l/_LwglgHveCzqU
https://dl.doubtnut.com/l/_8yR2ulPKrOV7
https://dl.doubtnut.com/l/_37Ey72SqLqb5
https://dl.doubtnut.com/l/_KnDv9ZF1WurO
https://dl.doubtnut.com/l/_b2qNTCWENqmu


Watch Video Solution

3. Solve the Equation: 

(i)   

(ii) .

Watch Video Solution

x2 + 3x + 5 = 0

x2 − x + 2 = 0

4. Solve: 

Watch Video Solution

√5x2 + x + √5 = 0

5. Solve the Equation: 

(i)   

(ii)   

(iii) .

Watch Video Solution

x2 + x + = 0
1

√2

x2 + + 1 = 0
x

√2

x2 + + 1 = 0
x

2

https://dl.doubtnut.com/l/_b2qNTCWENqmu
https://dl.doubtnut.com/l/_aCuX62iUnEjQ
https://dl.doubtnut.com/l/_MeSvJnNci76b
https://dl.doubtnut.com/l/_hz38sTTkuOmM


6. Solve the Equation: 

.

Watch Video Solution

x2 − x + 1 + i = 0

7. Solve the Equation: 

Watch Video Solution

x2 − (2 + i)x = 1 − 7i

8. Solve the equation  using the general expression

for a quadratic equation.

Watch Video Solution

2x2 + 3ix = 2 = 0

9. Solve the following quadratic equation:  x2 + 4ix − 4 = 0

https://dl.doubtnut.com/l/_hz38sTTkuOmM
https://dl.doubtnut.com/l/_Ht1itxx8YhPs
https://dl.doubtnut.com/l/_HsP4soqI4O0y
https://dl.doubtnut.com/l/_6t2bkEXMkPUS
https://dl.doubtnut.com/l/_OVJNROmEvQjv


Watch Video Solution

10. Solve the following equation by factorization method:

Watch Video Solution

 x2(3√2 + 2i)x + 6√2i = 0

11. Solve

(i) 

Watch Video Solution

x2 − (3√2 − 2i)x − 6√2i = 0

12. Solve the following quadratic equation:

Watch Video Solution

 2x2 − (3 + 7i)x + (9i − 3) = 0

https://dl.doubtnut.com/l/_OVJNROmEvQjv
https://dl.doubtnut.com/l/_MPD4CdTEqail
https://dl.doubtnut.com/l/_C30dqZS3enUa
https://dl.doubtnut.com/l/_4d57ykG1dhHT


Objective Type Questions Multiple Choice Question A

1. Evaluate 

A. positive

B. negative

C. 0

D. cannot be evaluated.

Answer: D

Watch Video Solution

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

2. Number of solutions of the equation , where , is

A. 1

B. 2

C. 3

z2 + |z|2 = 0 z ∈ C

https://dl.doubtnut.com/l/_QaE1DTCStsqU
https://dl.doubtnut.com/l/_D4JjWDRHZ6uO


D. in�nitely many.

Answer: D

Watch Video Solution

3. Find the amplitude of 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

sin( ) + i(1 − cos( ))
π

5

π

5

√5 +
1

2

√5 −
1

2

√5 + 1

2

√5 − 1

2

4. If z = x + iy lies in III quadrant, then  also lies in III quadrant If:
z̄

z

https://dl.doubtnut.com/l/_D4JjWDRHZ6uO
https://dl.doubtnut.com/l/_bNbc52cC8bpn
https://dl.doubtnut.com/l/_q0yyOEOOwgBO


A. 

B. 

C. 

D. .

Answer: C

Watch Video Solution

x > y > 0

x < y < 0

y < x < 0

y > x > 0

5. If  then

A. 

B. 

C. 

D. .

Answer: B

( )
x

= 1,
1 + i

1 − i

x = 2n + 1

x = 4n

x = 2n

x = 4n + 1

https://dl.doubtnut.com/l/_q0yyOEOOwgBO
https://dl.doubtnut.com/l/_SiYmgTRyaZom


Watch Video Solution

6. 

A. 1

B. 2

C. 0

D. none of these

Answer: C

Watch Video Solution

i9 + i19

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

A. 

B. 

n (1 − i)n(1 − )
n1

i

2n

1

2n

https://dl.doubtnut.com/l/_SiYmgTRyaZom
https://dl.doubtnut.com/l/_yFvLdfqgEpGH
https://dl.doubtnut.com/l/_okcVIdTEDNu6


C. 

D. 

Answer: A

Watch Video Solution

0

1

8. Simplify the following: 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

i− 35

i

− i

1

−1

https://dl.doubtnut.com/l/_okcVIdTEDNu6
https://dl.doubtnut.com/l/_nHqAR9kNbKnP


9. 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

i− 39

i

− i

1

−1

10. Express of the complex number in the form = 

A. 2i

B. 

C. 

D. none of these

a + ib (5i)( − i)
3

5

i7

3

https://dl.doubtnut.com/l/_pFY1B0IhBEHg
https://dl.doubtnut.com/l/_8Jpg3cIutYeF


Answer: C

Watch Video Solution

11. Evaluate 

A. 

B. 0

C. 

D. 1

Answer: B

Watch Video Solution

1 + i + i2 + i3

i

− i

12. The complex conjugate of -21+20i is:

A. −21 − 20i

https://dl.doubtnut.com/l/_8Jpg3cIutYeF
https://dl.doubtnut.com/l/_VjHdOpuMM9q3
https://dl.doubtnut.com/l/_iyfMB6bC4iq9


B. 

C. 

D. none of these

Answer: A

Watch Video Solution

21 − 20i

−21 + 20i

13. Solve the equation:

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

x2 + 3 = 0

−3

−√3

±√3i

https://dl.doubtnut.com/l/_iyfMB6bC4iq9
https://dl.doubtnut.com/l/_wNcnHKtzaM9F


14. Complex conjugate of 3i-4 is:

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

3i + 4

−3i − 4

−3i + 4

15. Modulus of complex number 3i-4 is:

A. 

B. 25

C. 5

D. 

−1

−7

https://dl.doubtnut.com/l/_TQenmeTT7C1c
https://dl.doubtnut.com/l/_9QgaTbJHUoil


Answer: C

Watch Video Solution

16. Additive inverse of complex number  is:

A. 

B. 

C. 

D. none of these

Answer: A

Watch Video Solution

−4 − 7i

4 + 7i

−4 + 7i

−4 − 7i

17. If , then value of  is:

A. 

√a + ib = x + iy √a − ib

x + iy

https://dl.doubtnut.com/l/_9QgaTbJHUoil
https://dl.doubtnut.com/l/_PrGu2uasC6kR
https://dl.doubtnut.com/l/_FadTfiSf7lrv


B. 

C. 

D. .

Answer: B

Watch Video Solution

x − iy

√x2 − y2

√x2 + y2

18. If  then the sum  upto 1000 terms is equal

to

A. 

B. 

C. 1

D. 

Answer: B

Watch Video Solution

i2 = − 1, i + i2 + i3 +

−1

0

− i

https://dl.doubtnut.com/l/_FadTfiSf7lrv
https://dl.doubtnut.com/l/_iQjdk5ii7bRN


19. The least positive integer  such that  is a positive

integer is

A. 4

B. 8

C. 12

D. 16

Answer: B

Watch Video Solution

n ( )
n2i

1 + i

20. If  then  equals  b.  c.  d. 

A. 2i

B. 

a = 1 + i, a2 1 − i 2i (1 + i)(1 − i) (i − 1)

1 − i

https://dl.doubtnut.com/l/_iQjdk5ii7bRN
https://dl.doubtnut.com/l/_ijBkPS8IlTmg
https://dl.doubtnut.com/l/_XC8dnu3o3aGa


C. 

D. 

Answer: A

Watch Video Solution

1 + i

i − 1

21. If , then  equals:

A. 

B. 0

C. 1

D. 100

Answer: D

Watch Video Solution

x + iy = (1 + i)(1 + 2i)(1 + 3i) x2 + y2

−1

https://dl.doubtnut.com/l/_XC8dnu3o3aGa
https://dl.doubtnut.com/l/_CAVZRcs2VU2O


22. If  is the amplitude of , then  equals:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

θ
a + ib

a − ib
tan θ

a

a2 + b2

b

a2 + b2

2ab

a2 − b2

2a

a2 + b2

23. For the equation  , the sum of the real roots is

A. 0

B. 1

C. 2

D. 4

∣∣x
2∣∣ + |x| − 6 = 0

https://dl.doubtnut.com/l/_4moaJF6WkRWY
https://dl.doubtnut.com/l/_nX2RVAW7iHu6


Answer: A

Watch Video Solution

24. 

A. 2

B. 4

C. 3

D. 0

Answer: B

Watch Video Solution

∣∣2x − x2 − 3∣∣ = 1

25. The number of solutions of  is

A. 1

x2 + |x − 1| = 1

https://dl.doubtnut.com/l/_nX2RVAW7iHu6
https://dl.doubtnut.com/l/_c9ownwhGrp1O
https://dl.doubtnut.com/l/_xLleI2Zr491M


Objective Type Questions Fill In The Blanks B

B. 0

C. 2

D. 3

Answer: B

Watch Video Solution

1. Evaluate : 

Watch Video Solution

[i18 + ( )
25

]

3
1

i

2. Evaluate : .

Watch Video Solution

√−16 + 3√−25 + √−36 − √−625

https://dl.doubtnut.com/l/_xLleI2Zr491M
https://dl.doubtnut.com/l/_zunb5RZXchf9
https://dl.doubtnut.com/l/_1e8XKoXK8CCj


3. If , then x=. . . . . And y=. . . .

Watch Video Solution

= x + iy
3 + 4i

2 − 4i

4. If  and , then  . . . .

Watch Video Solution

z1 = 2 − i z2 = − 2 + i Re( ) =
1

z1¯̄¯z2

5. The multiplicative inverse of 3+4i is . . .

Watch Video Solution

6. The modulus of the complex number  is. . . .

Watch Video Solution

1

2 − 3i

https://dl.doubtnut.com/l/_yv3sjxlNSUh7
https://dl.doubtnut.com/l/_kTV9JuUx2Y6a
https://dl.doubtnut.com/l/_KWv9gy68hRmS
https://dl.doubtnut.com/l/_0V0twd9PNEIo


Objective Type Questions True False Questions C

7. Show that if , then 

Watch Video Solution

iz3 + z2 − z + i = 0 |z| = 1

8. If , then r= . . . .

Watch Video Solution

√3 − i = r(cos θ + i sin θ)

9. The polar form of  is . . .

Watch Video Solution

sin 50∘ + icos 50∘

10. The roots of  are . . . And . . . .

Watch Video Solution

x2 − 7ix − 12 = 0

https://dl.doubtnut.com/l/_TYvHdbdCrPQE
https://dl.doubtnut.com/l/_kFKMQS5Et9r9
https://dl.doubtnut.com/l/_NnPrLyNtXo2c
https://dl.doubtnut.com/l/_eWUwNExMbn2T


1. .

Watch Video Solution

[i17 − ( )
34

]

2

= 2i
1

i

2. Given a+ib=2-3i, then a=2 and b=-3.

Watch Video Solution

3. If z=2-3i, then show that .

Watch Video Solution

z2 − 4z + 13 = 0

4. For any complex number z, the product  is always a positive real

number.

Watch Video Solution

zz̄

https://dl.doubtnut.com/l/_UvsRuLDEmV6X
https://dl.doubtnut.com/l/_gqtyRqADm59Q
https://dl.doubtnut.com/l/_TVWQ4ky2IWoY
https://dl.doubtnut.com/l/_1kQeSWQkrAUA
https://dl.doubtnut.com/l/_ojWzAxAnGGu1


Objective Type Questions Very Short Answer Type Questions D

5. If , then . is 

Watch Video Solution

z1 = 5 + 7i | − z1| = |z1| True

1. Find the value of .

Watch Video Solution

i2 + ( − i)
4

− i6

2. Simplify: , where 'x' is a positive real

number.

Watch Video Solution

√ + √ − √
−x

16

−x

25

−x

36

3. For any positive integer n, �nd the value of

.in + in+ 1 + in+ 2 + in+ 3 + in+ 4 + in+ 5 + in+ 6 + in+ 7

https://dl.doubtnut.com/l/_ojWzAxAnGGu1
https://dl.doubtnut.com/l/_T0wQoXzJnjZj
https://dl.doubtnut.com/l/_AV4jhwkn1wRn
https://dl.doubtnut.com/l/_sEdEB0EAai7e


Watch Video Solution

4. Find the multiplicative inverse of the complex number 

Watch Video Solution

2 + 9i

5. Write the following in the form x+iy: 

.

Watch Video Solution

i9 + i10 + i11 + i12

6. Write the square of  in the form x+iy.

Watch Video Solution

i

1 + i

7. Write the conjugate of .

h id l i

( − 2 − i)
3

1

3

https://dl.doubtnut.com/l/_sEdEB0EAai7e
https://dl.doubtnut.com/l/_pLnMcZ1K9EbP
https://dl.doubtnut.com/l/_yAfH3Fj6THqS
https://dl.doubtnut.com/l/_h8Z92lM8i1rd
https://dl.doubtnut.com/l/_WbVXfgk1VJO4


Watch Video Solution

8. Write the additive inverse of .

Watch Video Solution

(√6 + 5i)(√6 − i)
1

5

9. Find the multiplicative inverse of the complex number 

Watch Video Solution

4   3i

10. If , then �nd the value of .

Watch Video Solution

x + iy = √
a + ib

c + id
x2 + y2

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

Watch Video Solution

n
i4n+ 1 − i4n− 1

2

https://dl.doubtnut.com/l/_WbVXfgk1VJO4
https://dl.doubtnut.com/l/_28j8dgD0JLu7
https://dl.doubtnut.com/l/_1Tpns6PtJ4QI
https://dl.doubtnut.com/l/_1dDVopumP9Q3
https://dl.doubtnut.com/l/_nvNS737T9SXU


12. If z=3+4i, then �nd |z| and .

Watch Video Solution

z − 1

13. Find the square roots of the following: 

Watch Video Solution

i

14. Evaluate  when .

Watch Video Solution

x2 + 4x + 7 x = − 2 + √−3

15. Write the argument of .

Watch Video Solution

− i

https://dl.doubtnut.com/l/_6dJ2n1VyxWa2
https://dl.doubtnut.com/l/_tPJJqUWW7oxq
https://dl.doubtnut.com/l/_YVCmmVt46wt5
https://dl.doubtnut.com/l/_xtoxNQhrJRNl


16. Find the principal argument of 

Watch Video Solution

(1 + i√3)
2

.

17. Find the value of z, if .

Watch Video Solution

|z| = 4 and arg(z) =
5π

6

18. Write the value of  .

Watch Video Solution

arg(z) + arg(z)

19. Write the argument of 

Watch Video Solution

(1 + √3)(1 + i)(cos θ + i sin θ).

https://dl.doubtnut.com/l/_or85pUA8sSQm
https://dl.doubtnut.com/l/_DVLc8HKX1Xdt
https://dl.doubtnut.com/l/_m9254YOjNrBi
https://dl.doubtnut.com/l/_IhL4fM5CUCui


20. Write  in polar form.

Watch Video Solution

−1 + √3

21. If , then �nd the value of |z|.

Watch Video Solution

π < θ < 2π and z = 1 + cos θ + i sin θ

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

real.

Watch Video Solution

n ( )
n1 + i

1 − i

23. Solve .

Watch Video Solution

x2 + 2 = 0

https://dl.doubtnut.com/l/_Z0iFZIxIqMot
https://dl.doubtnut.com/l/_kivdeQYCal7H
https://dl.doubtnut.com/l/_Y6disd59TwMS
https://dl.doubtnut.com/l/_iJePCfUeEwW8
https://dl.doubtnut.com/l/_7tsDYjkIJ2Li


Ncert Exercise 5 1

24. Solve the following quadratic equation: 

Watch Video Solution

 x2 + 4ix − 4 = 0

25. If , then �nd the locus of z.

Watch Video Solution

|z − 3i| = |z + 3i|

1. Express of the complex number in the form . 

Watch Video Solution

a + ib (5i)( − i)
3

5

2. 

Watch Video Solution

i9 + i19

https://dl.doubtnut.com/l/_7tsDYjkIJ2Li
https://dl.doubtnut.com/l/_2ECgQm0ALjHE
https://dl.doubtnut.com/l/_SBwWBpvEsFDl
https://dl.doubtnut.com/l/_Fq3xFDHKle0L


3. Express of the complex number in the form .

Watch Video Solution

a + ib i−

4. Express of the complex number in the form . 

Watch Video Solution

a + ib

3(7 + i7) + i(7 + i7)

5. Express of the complex number in the form . 

Watch Video Solution

a + ib

(1 − i) − ( − 1 + i6)

6. Express of the complex number in the form .

Watch Video Solution

a + ib

( + i ) − (4 + i )
1

5

2

5

5

2

https://dl.doubtnut.com/l/_VQDFJLJJLRtU
https://dl.doubtnut.com/l/_jDsMnPjlmDTb
https://dl.doubtnut.com/l/_RPYllprfTGvK
https://dl.doubtnut.com/l/_JK4IZMk2tVpX


Watch Video Solution

7. Express of the complex number in the form  . 

Watch Video Solution

a  +  ib

[( + i ) + (4 + i )] − ( − + i)
1

3
7
3

1

3
4
3

8. Express of the complex number in the form .

Watch Video Solution

a + ib (1 − i)4

9. Express of the complex number in the form .

Watch Video Solution

a + ib( + 3i)
3

1

3

10. Express of the complex number in the form .

Watch Video Solution

a + ib( − 2 − i)
31

3

https://dl.doubtnut.com/l/_JK4IZMk2tVpX
https://dl.doubtnut.com/l/_CCwh3gsJPiDg
https://dl.doubtnut.com/l/_IaREBcwVRtic
https://dl.doubtnut.com/l/_OJwRZcP5r2Lx
https://dl.doubtnut.com/l/_xvqZRto61vAV


11. Find the multiplicative inverse of the complex number 

Watch Video Solution

4   3i

12. Find the multiplicative inverse of the complex number 

Watch Video Solution

√5 + 3i

13. Find multiplicative inverse of the following: 

Watch Video Solution

− i

14. Express the following expression in the form of 

Watch Video Solution

a + ib

(3 + i√5)(3 − i√5)

(√3 + √2i) − (√3 − i√2)

https://dl.doubtnut.com/l/_xvqZRto61vAV
https://dl.doubtnut.com/l/_SdHsFu12bWXi
https://dl.doubtnut.com/l/_lprKpQan877z
https://dl.doubtnut.com/l/_vqSO3kswXLAl
https://dl.doubtnut.com/l/_C7e4BaZu0jC9


Ncert Exercise 5 2

1. 

Watch Video Solution

z = − 1 − i√3

2. Find the modulus and the arguments of the complex number

Watch Video Solution

z = − √ + i

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

Watch Video Solution

1   i

https://dl.doubtnut.com/l/_C7e4BaZu0jC9
https://dl.doubtnut.com/l/_VsWQosXdeX5S
https://dl.doubtnut.com/l/_nngnPk3b9Kx4
https://dl.doubtnut.com/l/_wyebPAucBzIA


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

Watch Video Solution

1  +  i

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

Watch Video Solution

1   i

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

Watch Video Solution

3

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

Watch Video Solution

√ + i

https://dl.doubtnut.com/l/_64HMeYpeZcHU
https://dl.doubtnut.com/l/_d474iuNnUOLu
https://dl.doubtnut.com/l/_QV0QVTHRGweS
https://dl.doubtnut.com/l/_g8SqGAu0ggNi


Ncert Exercise 5 3

8. Convert of the complex number in the polar form: i

Watch Video Solution

1. solve each of the following equations: 

Watch Video Solution

x2 + 3 = 0

2. Solve each of the following equations: 

Watch Video Solution

2x2 + x + 1 = 0

3. Solve the equation:

Watch Video Solution

x2 + 3x + 9 = 0

https://dl.doubtnut.com/l/_zfKbL1TbZ8aM
https://dl.doubtnut.com/l/_mhDp6Zc7gZN6
https://dl.doubtnut.com/l/_oX7QuN8FlzlF
https://dl.doubtnut.com/l/_twKuRWqkt3fC


4. Solve the following quadratic: 

Watch Video Solution

−x2 + x − 2 = 0

5. Solve the equation:

Watch Video Solution

x2 + 3x + 5 = 0

6. Solve the equation:

Watch Video Solution

x2 − x + 2 = 0

7. Solve the following quadratic: 

Watch Video Solution

 √2x2 + x + √2 = 0

https://dl.doubtnut.com/l/_MTPdyaoA2VXV
https://dl.doubtnut.com/l/_QlYNH7RaWKXv
https://dl.doubtnut.com/l/_xHTUJCttN1Di
https://dl.doubtnut.com/l/_lFVxyHzAHdEg


Miscellaneous Exercise On Chapter

8. Solve the equation:

Watch Video Solution

√3x2 − √2x + 3√3 = 0

9. Solve the following quadratic: 

Watch Video Solution

x2 + x + = 0
1

√2

10. Solve the following quadratic: 

Watch Video Solution

 x2 + + 1 = 0
x

√2

1. Evaluate : 

Watch Video Solution

[i18 + ( )
25

]

3
1

i

https://dl.doubtnut.com/l/_abBxfSWz6WGI
https://dl.doubtnut.com/l/_L7wKmoGqabRX
https://dl.doubtnut.com/l/_pWeSl0l7NOSi
https://dl.doubtnut.com/l/_YDHP4WvdpmqQ


2. Prove that  ,

Watch Video Solution

Re(z1z2) = Rez1Rez2 − Imz1Imz2

3. Reduce to the standard form.

Watch Video Solution

( − )( )
1

1 − 4i

2

1 + i

3 − 4i
5 + i

4. If prove that 

Watch Video Solution

x − iy = √
a − ib

c − id
x2 + y2 =

a2 + b2

c2 + d2

5. Convert the following in the polar form : (i)  (ii) 

Watch Video Solution

1 + 7i

(2 − i)
2

1 + 3i

1 − 2i

https://dl.doubtnut.com/l/_YDHP4WvdpmqQ
https://dl.doubtnut.com/l/_SSjW9fDz07iQ
https://dl.doubtnut.com/l/_ZKSV57vPS2Jy
https://dl.doubtnut.com/l/_AivFQUiGvgIl
https://dl.doubtnut.com/l/_JNFo4kvwIVWo
https://dl.doubtnut.com/l/_uQyJQnt66x5w


6. Solve the equation : 

Watch Video Solution

3x2 − 4x + = 0
20

3

7. Solve the equation :

Watch Video Solution

x2 − 2x + = 0
3

2

8. Solve the equation :

Watch Video Solution

27x2 − 10x + 1 = 0

9. Solve the equation :

Watch Video Solution

21x2 − 28x + 10 = 0

10. If  �nd z1 = 2 − i,  z2 = 1 + i,
∣
∣
∣

∣
∣
∣

z1 + z2 + 1

z1 − z2 + i

https://dl.doubtnut.com/l/_uQyJQnt66x5w
https://dl.doubtnut.com/l/_GdcQ3aYsV6zB
https://dl.doubtnut.com/l/_ZNRiktM8Othy
https://dl.doubtnut.com/l/_SJxUJvLJnUki
https://dl.doubtnut.com/l/_tH5ZgUPhxsHm


Watch Video Solution

11. If  prove that 

Watch Video Solution

a + ib = ,
(x + i)2

2x2 + 1
a2 + b2 =

(x2 + 1)
2

(2x2 + 1)2

12. Let . Find (i) Re  (ii) Im

Watch Video Solution

z1 = 2 − i, z2 = − 2 + i ( )
z1z2

z̄1
( )

1

z1z̄1

13. Find the modulus and argument of the complex number .

Watch Video Solution

1 + 2i

1 − 3i

14. Find the real numbers  if  is the conjugate

of 

x and y, (x − iy)(3 + 5i)

−6 − 24i.

https://dl.doubtnut.com/l/_tH5ZgUPhxsHm
https://dl.doubtnut.com/l/_VISemUzVajEq
https://dl.doubtnut.com/l/_XgK60MZqLSOI
https://dl.doubtnut.com/l/_XPDxeMwTy5gJ
https://dl.doubtnut.com/l/_jEtXlfd5qUZf


Watch Video Solution

15. Find the modulus of 

Watch Video Solution

−
1 + i

1 − i

1 − i

1 + i

16. If  then show that 

Watch Video Solution

(x + iy)3 = u + iv, + = (x2 − y2).
u

x

v

y

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

.

Watch Video Solution

α β |β| = 1,

∣
∣
∣

∣
∣
∣

β − α

1 − ¯̄̄αβ

18. Find the number of non-zero integral solution of the equation

|1 − i|x = 2x

https://dl.doubtnut.com/l/_jEtXlfd5qUZf
https://dl.doubtnut.com/l/_Acj9LD6nChWt
https://dl.doubtnut.com/l/_KuGoC4s6gqIE
https://dl.doubtnut.com/l/_yvCF9Lt0UHP5
https://dl.doubtnut.com/l/_no5PY2BwsGlb


Questions From Ncert Exemplar

Watch Video Solution

19. 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

20. If , then �nd the least integral value of 

Watch Video Solution

( )
m

= 1
1 + i

1 − i
m

1. If , where x,y,a,b  show that  

.

Watch Video Solution

(x + iy)1 / 3 = a + ib ∈ R

− = − 2(a2 + b2)
x

a

y

b

https://dl.doubtnut.com/l/_no5PY2BwsGlb
https://dl.doubtnut.com/l/_SdwKQ8ZHkrr5
https://dl.doubtnut.com/l/_0MW3DI6M8BIp
https://dl.doubtnut.com/l/_n8qOX9ZSRMEM


2. Solve the equation: . Where z=x+iy.

Watch Video Solution

z2 + z + 1 = 0

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

the point respresenting  in the argand plane is a straight line.

Watch Video Solution

2z + 1

iz + 1
−2

z

4. Let  and  be two complex numbers such that  and 

 then �nd 

Watch Video Solution

z1 z2 z̄1 + ¯̄̄¯̄iz2 = 0

arg(z1z2) = π arg(z1)

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

 then  is equal to (1)  (2) 

(3)  (4) 

z1 and z2,

|z1 + z2| = |z1| + |z2| arg(z1) − arg(z2) 0 −
π

2
π

2
−π

https://dl.doubtnut.com/l/_KrYfjDDslO8E
https://dl.doubtnut.com/l/_u6OER5lVKmyG
https://dl.doubtnut.com/l/_Rrxm2oGMAYll
https://dl.doubtnut.com/l/_DcObiOKv5W3Z


Watch Video Solution

6. If  are complex numbers such that 

 then  is equal

to

Watch Video Solution

z1, z2, z3

|z1| = |z2| = |z3| =
∣
∣
∣

+ +
∣
∣
∣

= 1
1

z1

1

z2

1

z3
|z1 + z2 + z3|

7. If a complex number z lies in the interior or on the boundary of a

circle or radius 3 and center at , then the greatest and least

values of  are

Watch Video Solution

( − 4, 0)

|z + 1|

8. The value of p for which the di�erence between the roots of the

equation  is 2, are

Watch Video Solution

x2 + px + 8 = 0

https://dl.doubtnut.com/l/_DcObiOKv5W3Z
https://dl.doubtnut.com/l/_FqmyrlnlsLF7
https://dl.doubtnut.com/l/_CtV1fCQovxmb
https://dl.doubtnut.com/l/_iTYUvmV29iH2


Exercise

9. Find the value of 'k' if for the complex numbers .  

.

Watch Video Solution

z1 and z2

|1 − ¯̄¯z1z2|2 − |z1 − z2|2 = k(1 − |z1|2)(1 − |z2|2)

10. If  both satisfy the relation 

 then  equals

Watch Video Solution

z1 and z2

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

4
Im(z1 + z2)

1. If 

Watch Video Solution

( )
3

− ( )
3

= x + iy,  f ∈ d (x, y)
1 + i

1 − i

1 − i

1 + i

https://dl.doubtnut.com/l/_iTYUvmV29iH2
https://dl.doubtnut.com/l/_1lq5cenUdpfZ
https://dl.doubtnut.com/l/_KgPWAx9LqW6O
https://dl.doubtnut.com/l/_dYaxlWWdsU4o
https://dl.doubtnut.com/l/_Bi3z46kb5AE8


2. If  �nd the value of 

Watch Video Solution

a = cos θ + is∫hη, .
1 + a

1 − a

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

representing  in the complex plane is a circle.

Watch Video Solution

is4,
z + 2

z − 1

z

4. Show that the complex number  satisfying are  lies on

a circle.

Watch Video Solution

z, =
z − 1

z + 1

π

4

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

Watch Video Solution

∣
∣
∣

∣
∣
∣

= 2
z − 2

z − 3

https://dl.doubtnut.com/l/_Bi3z46kb5AE8
https://dl.doubtnut.com/l/_2RPGWq8W9cMV
https://dl.doubtnut.com/l/_4v7eZtJeBFWx
https://dl.doubtnut.com/l/_HXlOCder2GQk
https://dl.doubtnut.com/l/_P1QpO5AlB6y0


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

of .

Watch Video Solution

z − 1

z + 1
(z ≠ − 1)

|z|

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

Watch Video Solution

z1, z2 z3, z4

arg( ) + arg( ) =
z1

z4

z2

z3

8. If the complex number  and . then

show that .

Watch Video Solution

Z1 Z2, arg(Z1) − arg(Z2) = 0

|z1 − z2| = |z1 − z2|

9. Convert the complex number in the polar form.

Watch Video Solution

z =
i − 1

+ icos π
3

sin π

3

https://dl.doubtnut.com/l/_P1QpO5AlB6y0
https://dl.doubtnut.com/l/_tW3FLzAEIybd
https://dl.doubtnut.com/l/_0TLLJW4VduB8
https://dl.doubtnut.com/l/_80grpN7U6xhZ


Revision Exercise

10. If  are two complex number such that 

 , then show that 

Watch Video Solution

zandw

|zw| = 1andarg(z) − arg(w) =
π

2
zw = − i.

1. If  �nd 

Watch Video Solution

z1 = 2 − i,  z2 = 1 + i,
∣
∣
∣

∣
∣
∣

z1 + z2 + 1

z1 − z2 + i

2. If  prove that 

Watch Video Solution

a + ib = ,
(x + i)

2

2x2 + 1
a2 + b2 =

(x2 + 1)
2

(2x2 + 1)
2

https://dl.doubtnut.com/l/_80grpN7U6xhZ
https://dl.doubtnut.com/l/_FmqKcaWFRP51
https://dl.doubtnut.com/l/_CkkoMJ0Jy9aY
https://dl.doubtnut.com/l/_42u5WiKnhAxD


3. Find the modulus of 

Watch Video Solution

−
1 + i

1 − i

1 − i

1 + i

4. Find the modulus and argument of the complex number .

Watch Video Solution

1 + 2i

1 − 3i

5. Convert  in polar form.

Watch Video Solution

z =
i − 1

cos + isinπ

3
π

3

6. If , verify that 

.

Watch Video Solution

z1 = − 3i, z2 = 3 + 4i and z3 = 2 − 3i

z1(z2 + z3) = z1z2 + z1z3

https://dl.doubtnut.com/l/_VgvxAtTZ8zZ2
https://dl.doubtnut.com/l/_CiXswnbYSFdw
https://dl.doubtnut.com/l/_TjN17pTp0hhF
https://dl.doubtnut.com/l/_myVSIEzy0Lis
https://dl.doubtnut.com/l/_ORSyZuRwbKjK


7. If , prove that(i)  (ii) 

Watch Video Solution

= x + iy
a + ib

c + id
= (x − iy)

a − ib

c − id

= (x2 + y2)
a2 + b2

c2 + d2

8. If Then 

Watch Video Solution

a2 + b2 = 1. =
1 + b + ia

1 + b − ia

9. Solve: (i) .  

(ii) .

Watch Video Solution

3x2 − 4x + = 0
20

3

x2 − 2x + = 0
2

3

10. Solve: (i) .  

(ii) .

Watch Video Solution

27x2 − 10x + 1 = 0

21x2 − 28x + 10 = 0

https://dl.doubtnut.com/l/_ORSyZuRwbKjK
https://dl.doubtnut.com/l/_J8EIlSAna92i
https://dl.doubtnut.com/l/_nVfjBzCbuYz8
https://dl.doubtnut.com/l/_sJnodMaS6YCS


Check Your Understanding

11. Given that: 

,  

show that: 

  

.

Watch Video Solution

(a1 + ib1)(a2 + ib2). . . (an + ibn) = c + id

tan− 1( ) + tan− 1( ) + . . . + tan− 1( )
b1

a1

b2

a2

bn

an

= mπ + tan− 1( )
d

c

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

the complex number  is 

Watch Video Solution

z, izandz + iz |z|21

2

1. : if both a and b are negative. It is treu?√a × √b ≠ √ab

https://dl.doubtnut.com/l/_sJnodMaS6YCS
https://dl.doubtnut.com/l/_pLNxu24U8Ax3
https://dl.doubtnut.com/l/_PfhIdiVawEcS
https://dl.doubtnut.com/l/_v1fq6mBUi1Li


Watch Video Solution

2. Find the real part of .

Watch Video Solution

1 − i

1 + i

3. Find the real numbers  if  is the conjugate

of 

Watch Video Solution

x and y, (x − iy)(3 + 5i)

−6 − 24i.

4. Give an example to slow that the substraction of complex numbers is

not commutative.

Watch Video Solution

5. What is the additive inverse of .−2 + 3i

https://dl.doubtnut.com/l/_v1fq6mBUi1Li
https://dl.doubtnut.com/l/_u5RGTVu07dOk
https://dl.doubtnut.com/l/_mFw3jBUkklGu
https://dl.doubtnut.com/l/_gH7FUVYGb8EY
https://dl.doubtnut.com/l/_lYFIL1MviTfo


Watch Video Solution

6. Find the multiplicative inverse of .

Watch Video Solution

3 + 4i

7. Find the square roots of -144.

Watch Video Solution

8. Find the modulus of 

Watch Video Solution

−
1 + i

1 − i

1 − i

1 + i

9. Convert of the complex number in the polar form: i

Watch Video Solution

https://dl.doubtnut.com/l/_lYFIL1MviTfo
https://dl.doubtnut.com/l/_5c0hrPjJgDec
https://dl.doubtnut.com/l/_5jFmLIm4MRhR
https://dl.doubtnut.com/l/_qs7TEJPiW1tB
https://dl.doubtnut.com/l/_9HkSCchdhLa3


Competition File

10. Solve : .

Watch Video Solution

x2 + 3 = 0

1. If the conjugate of a complex numbers is , where .

Then, the complex number is

A. 

B. 

C. 

D. .

Answer: D

Watch Video Solution

1

i − 1
i = √−1

1

i − 1

−1

i − 1

1

i + 1

−1

i + 1

https://dl.doubtnut.com/l/_ArITByEc4t1E
https://dl.doubtnut.com/l/_dm2ADMs1SYrr
https://dl.doubtnut.com/l/_pX8xFBXArb6k


2. If , then �nd the maximum value of .

A. 

B. 

C. 

D. .

Answer: B

Watch Video Solution

∣
∣
∣
z −

∣
∣
∣

= 2
4
z

|z|

√3 + 1

√5 + 1

2

2 + √2

3. The number of complex numbers  such that 

 is

A. 0

B. 1

C. 2

z

|z − 1| = |z + 1| = |z − i|

https://dl.doubtnut.com/l/_pX8xFBXArb6k
https://dl.doubtnut.com/l/_QNwiBuLFeiVG


D. 

Answer: B

Watch Video Solution

∞

4. If  and  are the roots of the equation  , then 

  (b) 1 (c) 2 (d) 

A. 

B. 

C. 1

D. 2

Answer: C

Watch Video Solution

α β x2 − x + 1 = 0

α2009 + β2009 = −1 −2

−2

−1

https://dl.doubtnut.com/l/_QNwiBuLFeiVG
https://dl.doubtnut.com/l/_qk1eVBpw1YXl


5. Let  be real and z be a complex number. If  has

two distinct roots on the line Re  , then it is necessary that :

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

α, β z2 + αz + β = 0

z = 1

β ∈ (0, 1)

β ∈ ( − 1, 0)

|β| = 1

β ∈ (1, ∞)

6. If  is a cube root of unity, and  . Then (A,

B) equals

A. (0,1)

B. (1,1)

ω( ≠ 1) (1 + ω)7 = A + Bω

https://dl.doubtnut.com/l/_1ixOn6E4b9wN
https://dl.doubtnut.com/l/_oSYlbL5v454w


C. (1,0)

D. (-1,1)

Answer: B

Watch Video Solution

7. If  and  is real, the point represented by the complex

numbers 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
z2

z − 1

https://dl.doubtnut.com/l/_oSYlbL5v454w
https://dl.doubtnut.com/l/_iNYYSiYl2HQq


Watch Video Solution

8. Let z be a complex number such that the imaginary part of z is

nonzero and  is real. Then a cannot take the value

A. 

B. 

C. 

D. .

Answer: D

Watch Video Solution

a = z2 + z + 1

−1

1

3

1

2

3

4

9. If z is a complex number of unit modulus of modulus and argument ,

then  equals to

A. 

θ

arg( )
1 + z

1 + z̄

− θ
π

2

https://dl.doubtnut.com/l/_iNYYSiYl2HQq
https://dl.doubtnut.com/l/_GPITTw2kjIhj
https://dl.doubtnut.com/l/_5sWCqIXe9iJN


B. 

C. 

D. 

Answer: B

Watch Video Solution

θ

π − θ

−θ

10. If  is a complex number such that  then the minimum value

of  is

A. lies in the interval (1,2)

B. is strictly greater than 

C. is strictly greater than  but less than .

D. is equal to 

Answer: A

Watch Video Solution

z |z| ≥ 2

∣
∣
∣
z +

∣
∣
∣

1

2

5

2

3

2

5

2

5

2

https://dl.doubtnut.com/l/_5sWCqIXe9iJN
https://dl.doubtnut.com/l/_EN1Kws6maq3V


11. A complex number z is said to be uni-modular if . Suppose 

and  are complex numbers such that  is uni-modular and 

is not uni-modular. Then the point  lies on a:

A. straight line parallel to x-axis

B. straight line parallel to y-axis

C. circle of radius 2

D. circle of radius .

Answer: C

Watch Video Solution

|z| = 1 z1

z2
z1 − 2z2

2 − z1z2
z2

z1

√2

12. A value of  for which  is purely imaginary, is

A. 

θ
2 + 3i sin θ

1 − 2i sin θ

π

3

https://dl.doubtnut.com/l/_EN1Kws6maq3V
https://dl.doubtnut.com/l/_h1OWgBvcmi3o
https://dl.doubtnut.com/l/_VANd5KRjHpfN


B. 

C. 

D. .

Answer: D

Watch Video Solution

π

6

sin− 1( )
√3

4

sin− 1( )
1

√3

13. If ratio of the roots of the quadratic equation

 is  such that  then least

value of  is

A. 

B. 

C. 

D. 

Answer: B

3m2x2 + m(m − 4)x + 2 = 0 λ λ + = 1
1

λ

m

4 − 2√3

4 − 3√2

2 − √3

−2 + √2

https://dl.doubtnut.com/l/_VANd5KRjHpfN
https://dl.doubtnut.com/l/_moE77bE6LGQN


Watch Video Solution

14. Let  is purely imaginary and  then  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

z − α

z + α
|z| = 2, αεR α

√2

2

1

2

1

15. If one root of the quadratic equation  is 2-sqrt(3)

.Then which of the following is true ?

A. 

X2 + px + q = 0

:whereP , Q ⊂ Q

p2 − 4q + 12 = 0

https://dl.doubtnut.com/l/_moE77bE6LGQN
https://dl.doubtnut.com/l/_0CNxpZ1Hnjim
https://dl.doubtnut.com/l/_eYIUoUuynrhb


B. 

C. 

D. 

Answer: B

Watch Video Solution

p2 − 4q − 12 = 0

q2 − 4p + 12 = 0

q2 − 4p − 12 = 0

16. If  then the S lies on

A. a circle with radius

B. a straight line with slope=-1

C. a straight line with slope=1

D. a circle with radius=1.

Answer: D

Watch Video Solution

S = { , α ∈ R}
α + i

α − i

= √2

https://dl.doubtnut.com/l/_eYIUoUuynrhb
https://dl.doubtnut.com/l/_4zE2m2ThrdnU


Frequently Asked Questions

17. Let , then  is equal to

A. 

B. 

C. 

D. .

Answer: A

Watch Video Solution

z = (a > a) and |z| = √
(1 + i)

2

a − i

2

5
z̄

− −
1

5

3i

5

+
1

5

3i

5

− i
3

5

1

5

− −
3

5

i

5

1. Find real and imaginary parts of .

Watch Video Solution

1 − i

1 + i

https://dl.doubtnut.com/l/_rK0zc1mKigyY
https://dl.doubtnut.com/l/_CAPdWVA50LsB


2. Write the following in the form x+iy: 

(i)   

(ii) .  

(iii) .

Watch Video Solution

(3 + 2i)(2 − i)

2i2 + 6i3 + 3i16 − 6i19 + 4i25

(3 − 2i)(2 + 3i)

(1 + 2i)(2 − i)

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

(b) Reduce  in the form a+ib.

Watch Video Solution

1 + 7i

(2 − i)
2

−
1

1 − 4i

2

1 + i

4. Perform the indicated operation and give your anwer in the form

, where x and y are real numbers and :  

(i)   

(ii) .  

(iii) .

x + iy i = √−1

( + i)( − − i)
1

2

1

4

2

3

1

4
5 + 2i

−1 + √3i

(√5 − 7i)(√5 − 7i)
2

+ ( − 2 + 7i)
2

https://dl.doubtnut.com/l/_MXy6xGgGy2Yz
https://dl.doubtnut.com/l/_ulH8cx5ZtFkJ
https://dl.doubtnut.com/l/_3LyykS9djZsD


Watch Video Solution

5. Express each one of the following in the standard form

Watch Video Solution

a + ib :( + )( )
1

1 − 2i

3

1 + i

3 + 4i

2 − 4i

6. Prove that: 

(i)  is rational  

(ii)  is real.

Watch Video Solution

[( ) + ( )]
3 + 2i

2 − 5i

3 − 2i

2 + 5i

[( )( )]
2 − 3i

3 − 4i

2 + 3i

3 + 4i

7. If  show that  and hence �nd the value

of 

Watch Video Solution

z = 2 − 3i z2 = 4z + 13 = 0

4z3 − 3z2 + 169.

https://dl.doubtnut.com/l/_3LyykS9djZsD
https://dl.doubtnut.com/l/_ANGpFMlhzbvO
https://dl.doubtnut.com/l/_AKnb5HvKHvNv
https://dl.doubtnut.com/l/_knioe8Lq9dSw


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

 , when  are real.

Watch Video Solution

x

= a − ib  if  a2 + b2 = 1
1 − ix

1 + ix
a , b

9. If  show that one value of 

 is 

Watch Video Solution

y = √x2 + 6x + 8,

√1 + iy + √1 − iy[i = √−1] √2x + 8

10. If  , where  is real, prove that:

Watch Video Solution

a + ib =
c + i

c − i
c

a2 + b2 = 1and = .
b

a

2c

c2 − 1

11. If , show that:  

.

= x + iy
a + ib

c + id

x2 + y2 =
a2 + b2

c2 + d2

https://dl.doubtnut.com/l/_mTaCfzjTIT9H
https://dl.doubtnut.com/l/_0yRj9q51iODJ
https://dl.doubtnut.com/l/_tY97Whg2OSAr
https://dl.doubtnut.com/l/_IlYdqn6p5Sdb


Watch Video Solution

12. Find the conjugate and modulus of complex number .

Watch Video Solution

7 − 24i

13. Find the conjugate of .

Watch Video Solution

(3 − 2i)(2 + 3i)

(1 + 2i)(2 − i)

14. Prove that for any complex number z, the product  is always a

non-negative real number.

Watch Video Solution

zz̄

15. If , the prove that .z = ( + )

5

+ ( − )

5
√5

2

i

2

√5

2

i

2
Im(z) = 0

https://dl.doubtnut.com/l/_IlYdqn6p5Sdb
https://dl.doubtnut.com/l/_JWzUwxe35XDN
https://dl.doubtnut.com/l/_8ce33kGVXDFM
https://dl.doubtnut.com/l/_To0PLJdvDhaB
https://dl.doubtnut.com/l/_t6H0yQDOpme1


Watch Video Solution

16. Write the addtive inverse of the complex number .

Watch Video Solution

−2 + 3i

17. Find the additive inverse and reciprocal of complex number .

Watch Video Solution

3 − 4i

18. Find the multiplicative inverse of the following: 

(i)   

(ii) .

Watch Video Solution

3 + 4i

(5 − 7i)2

19. Inverse of 
3 + 4i

4 − 5i

https://dl.doubtnut.com/l/_t6H0yQDOpme1
https://dl.doubtnut.com/l/_ZGA2oFnOBB1R
https://dl.doubtnut.com/l/_wN2DwLTPYRKz
https://dl.doubtnut.com/l/_158Kk6sl3UZY
https://dl.doubtnut.com/l/_lXMksGRXRFNB


Watch Video Solution

20. If , then �nd the modulus of z (i.e., |z|) and

multiplicative inverse of z (i.e., ).

Watch Video Solution

z = (1 − i)6 + (1 − i)

z − 1

21. Find the value of .

Watch Video Solution

√3 − 4i

22. Find the square roots of .

Watch Video Solution

−48 − 14i

https://dl.doubtnut.com/l/_lXMksGRXRFNB
https://dl.doubtnut.com/l/_LgDwKQRxtdeg
https://dl.doubtnut.com/l/_gHtDrs9JX6W5
https://dl.doubtnut.com/l/_PhR4R14bHSwk


23. Find the square roots of : 

.

Watch Video Solution

( + )
2 + 3i

5 − 4i

2 − 3i

5 + 4i

24. Square root of  is

Watch Video Solution

(x2 + ) − (x − ) − 6
1

x2

4
i

1

x

25. Evaluate .

Watch Video Solution

√4 + 3√−20 + √4 − 3√−20

26. , when 

Watch Video Solution

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

https://dl.doubtnut.com/l/_yWebS41w3pE3
https://dl.doubtnut.com/l/_IWnEBGsdoGvl
https://dl.doubtnut.com/l/_opfOmc77Zk4b
https://dl.doubtnut.com/l/_O8Si1yiURPRw


Chapter Test

1. Number of solutions of the equation , where , is

A. 1

B. 2

C. 3

D. in�nitely many.

Answer: D

Watch Video Solution

z2 + |z|2 = 0 z ∈ C

2.  is equal to:

A. 

B. 

C. 

i− 35

i

− i

1

https://dl.doubtnut.com/l/_1tGgmDfRaKHB
https://dl.doubtnut.com/l/_PMeZg0BLkewr


D. 

Answer: A

Watch Video Solution

−1

3. Show that if , then 

Watch Video Solution

iz3 + z2 − z + i = 0 |z| = 1

4. Evaluate : 

Watch Video Solution

[i18 + ( )
25

]

3
1

i

5. Find the reciprocal of .

A. .

3 − 4i

+ i
3

25

4

25

https://dl.doubtnut.com/l/_PMeZg0BLkewr
https://dl.doubtnut.com/l/_1QfL78k4YRyq
https://dl.doubtnut.com/l/_rO75qhOyh3ko
https://dl.doubtnut.com/l/_Wh3zGTXhF2H6


B. .

C. .

D. .

Answer: A

Watch Video Solution

− i
3

25
4
25

+ i
1

25
4
25

+ i
4
25

3

25

6. For any positive integer n, prove that: 

.

Watch Video Solution

in + in+ 1 + in+ 2 + in+ 3 + in+ 4 + in+ 5 + in+ 6 + in+ 7 = 0

7. If  �nd : 

Watch Video Solution

z1 = 2 − i,   + 2 = − 2 + i, Re( )
z1z2

z1

https://dl.doubtnut.com/l/_Wh3zGTXhF2H6
https://dl.doubtnut.com/l/_Lvy1vBrmY5J9
https://dl.doubtnut.com/l/_SzGSbKEgasgH


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

.

Watch Video Solution

α β |β| = 1,

∣
∣
∣

∣
∣
∣

β − α

1 − ¯̄̄αβ

9. If , prove that .

Watch Video Solution

a2 + b2 = 1 = b + ia
1 + b + ia

1 + b − ia

10. Solve the equation: 

Watch Video Solution

x2 + + 1 = 0
x

√2

11. Given that , show that:

.

W t h Vid S l ti

(a1 + ib1)(a2 + ib2). . . . (an + ibn) = c + id

tan− 1( ) + tan− 1( ) + . . . + tan− 1( ) = mπ + tan− 1( )
b1

a1

b2

a2

bn

an

d

c

https://dl.doubtnut.com/l/_Eb9Sa0pTELBA
https://dl.doubtnut.com/l/_arl6oNK932b5
https://dl.doubtnut.com/l/_0CFyrMhffG30
https://dl.doubtnut.com/l/_clAU0rMLpaao


Watch Video Solution

12. If  prove that 

Watch Video Solution

= x + iy,
a + ib

c + id

= x − iyand = x2 + y2.
a − ib

c − id

a2 + b2

c2 + d2

https://dl.doubtnut.com/l/_clAU0rMLpaao
https://dl.doubtnut.com/l/_F0cynFucMKgC

