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COMPLEX NUMBERS AND QUADRATIC EQUATIONS

Solved Examples

1. Convert the complex number into polar form.

Watch Video Solution

−16

1 + i√3

2. Solve .

Watch Video Solution

x2 + 2 = 0

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_q1TVVkHCChdS
https://dl.doubtnut.com/l/_nrzcteBfX4IQ


3. Express in the form of 

Watch Video Solution

( − √3 + √−2)(2√3 − i) a + ib

4. Find the multiplicative inverse of .

Watch Video Solution

2 − 3i

5. Express the following in the form (i)  (ii) 

Watch Video Solution

a + ib
5 + √2i

1 − √2i
i− 35

6. Represent the complex number in the polar form.

Watch Video Solution

z = 1 + i√3

https://dl.doubtnut.com/l/_Nc72oYZsmMso
https://dl.doubtnut.com/l/_pBrQNqz9pHPR
https://dl.doubtnut.com/l/_da43TRdpWyDt
https://dl.doubtnut.com/l/_UTGDh6KXhyvd


7. If , where x and y are real numbers, then

findthe values of x and y.

Watch Video Solution

4x + i(3x − y) = 3 + i( − 6)

8. Express the following in the form of :(i)  (ii)

Watch Video Solution

a + bi ( − 5i)( i)
1

8

( − i)(2i)( − i)
3

1

8

9. Express in the form .

Watch Video Solution

(5 − 3i)
3

a + ib

10. 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/_KacTo55tKuY9
https://dl.doubtnut.com/l/_JsJys3rJ5SjH
https://dl.doubtnut.com/l/_uwLNr7o7Y6Uz
https://dl.doubtnut.com/l/_IrujzLJgzTtv


11. Find real  such that is purely real.

Watch Video Solution

θ
3 + 2i sin θ

1 − 2i sin θ

12. If prove that .

Watch Video Solution

x + iy = ,
a + ib

a − ib
x2 + y2 = 1

13. Find the modulus and argument of the complex numbers : (i) 

(ii) 

Watch Video Solution

1 + i

1 − i
1

1 + i

14. Find the conjugate of .

Watch Video Solution

(3 − 2i)(2 + 3i)

(1 + 2i)(2 − i)

https://dl.doubtnut.com/l/_5MhOP97ZodgV
https://dl.doubtnut.com/l/_W5gH5J5J3oXK
https://dl.doubtnut.com/l/_OOmQr5CVas7n
https://dl.doubtnut.com/l/_oZrsMldwDNSi


Exercise 5 2

15. Solve: 

Watch Video Solution

√5x2 + x + √5 = 0

16. Solve .

Watch Video Solution

x2 + x + 1 = 0

17. Find the square root of 

Watch Video Solution

−7 − 24i

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

Watch Video Solution

√3 + i

https://dl.doubtnut.com/l/_XSsLo99AQtjz
https://dl.doubtnut.com/l/_TGGXhsuWxWyA
https://dl.doubtnut.com/l/_PWmpjrHEekyh
https://dl.doubtnut.com/l/_CP1DDDlwdFxP
https://dl.doubtnut.com/l/_AjSLXCtcXasY


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

Watch Video Solution

1 − i

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

Watch Video Solution

i

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

Watch Video Solution

−1 − i

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

Watch Video Solution

z = − 1 − i√3

https://dl.doubtnut.com/l/_AjSLXCtcXasY
https://dl.doubtnut.com/l/_3qeFYr0dm0f3
https://dl.doubtnut.com/l/_emVAyzFievce
https://dl.doubtnut.com/l/_h8ZSwofkLvfg


Exercise 5 1

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

Watch Video Solution

z = − √3 + i

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

Watch Video Solution

−1 + i

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

Watch Video Solution

−3

1. Express of the complex number in the form .
a + ib

( + 3i)
3

1

3

https://dl.doubtnut.com/l/_9gYtEwLqcB42
https://dl.doubtnut.com/l/_2FB30xx6wX0R
https://dl.doubtnut.com/l/_b7nx2CMLmfHJ
https://dl.doubtnut.com/l/_2DT4rJFr7kNr


Watch Video Solution

2. Express of the complex number in the form .


A. -4+i

B. 4i

C. 4

D. -4

Answer: D

Watch Video Solution

a + ib

(1 − i)
4

3. Express of the complex number in the form .


Watch Video Solution

a + ib

i− 39

https://dl.doubtnut.com/l/_2DT4rJFr7kNr
https://dl.doubtnut.com/l/_6SOgoI8faXoB
https://dl.doubtnut.com/l/_PUmQVQyLXV68


4. Express of the complex number in the form .


Watch Video Solution

a + ib

i + i

5. Express of the complex number in the form . 


Watch Video Solution

a + ib

(5i)( − i)
3

5

6. 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

7. Express of the complex number in the form .
a + ib

( + i ) − (4 + i )
1

5

2

5

5

2

https://dl.doubtnut.com/l/_U9MUvncoD8JQ
https://dl.doubtnut.com/l/_T4Tm1pOLLCj8
https://dl.doubtnut.com/l/_Vch2zdSl1X4t
https://dl.doubtnut.com/l/_ECq64JABQj46


Watch Video Solution

8. Express of the complex number in the form . 


Watch Video Solution

a + ib

(1 − i) − ( − 1 + i6)

9. Express of the complex number in the form . 


Watch Video Solution

a + ib

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

10. Express of the complex number in the form .


Watch Video Solution

a + ib

( − 2 − i)
31

3

https://dl.doubtnut.com/l/_ECq64JABQj46
https://dl.doubtnut.com/l/_lzRKJNZWKs4h
https://dl.doubtnut.com/l/_yD7FrXT3515J
https://dl.doubtnut.com/l/_pCNuivHOBEuA


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 the multiplicative inverse of the complex number.

Watch Video Solution

i

https://dl.doubtnut.com/l/_RIfA51Rdsy3Z
https://dl.doubtnut.com/l/_CFJgqUT38Wti
https://dl.doubtnut.com/l/_WABuydLR2C3h


Miscellaneous Exercise

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)

1. If  prove that 

Watch Video Solution

x − iy = √
a − ib

c − id
x2 + y2 =

a2 + b2

c2 + d2

2. Find the number of non-zero integral solutions of the equation

Watch Video Solution

|1 − i|x = 2x .

https://dl.doubtnut.com/l/_hCnVHEUBIddd
https://dl.doubtnut.com/l/_kwh6x9ouu62Y
https://dl.doubtnut.com/l/_5KQAqRKFq0yY


3. If

, then show that 

Watch Video Solution

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

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

4. Let . Find 


(i) Re  


(ii) Im

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

z1 = 2 − i, z2 = − 2 + i

( )
z1z2

z̄1

( )
1

z1z̄1

2

5

−
2

5

5

2

−2

https://dl.doubtnut.com/l/_E67TH5KdLM61
https://dl.doubtnut.com/l/_HfA9OGkCqHjx


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

Watch Video Solution

1 + 2i

1 − 3i

6. If find 

Watch Video Solution

z1 = 2 − i, z2 = 1 + i,
∣
∣
∣

∣
∣
∣

z1 + z2 + 1

z1 − z2 + i

7. If prove that 

Watch Video Solution

a + ib = ,
(x + i)2

2x2 + 1
a2 + b2 =

(x2 + 1)
2

(2x2 + 1)2

8. If and are different complex numbers with then find 

.

A. 0

B. 1

α β |β| = 1,

∣
∣
∣

∣
∣
∣

β − α

1 − ¯̄̄αβ

https://dl.doubtnut.com/l/_d1y9lTf1KthQ
https://dl.doubtnut.com/l/_FrBv1WELcM5V
https://dl.doubtnut.com/l/_yLj4ssVRcRwY
https://dl.doubtnut.com/l/_reeIgjV8HYzO


C. 2

D. None of these

Answer: B

Watch Video Solution

9. Find the real numbers  and  if  is the conjugate of 

.

Watch Video Solution

x y (x − iy)(3 + 5i)

−6 − 24i

10. Find the modulus of .

Watch Video Solution

−
1 + i

1 − i

1 − i

1 + i

11. If then show that .(x + iy)3 = u + iv, + = 4(x2 − y2)
u

x

v

y

https://dl.doubtnut.com/l/_reeIgjV8HYzO
https://dl.doubtnut.com/l/_wJ7LLVbHuNfi
https://dl.doubtnut.com/l/_wNRL3taRtX9s
https://dl.doubtnut.com/l/_XxYuqjD544d5


A. 1

B. 2

C. 3

D. 4

Answer: D

Watch Video Solution

12. Convert the following in the polar form : 

(i)  


(ii) 

Watch Video Solution

1 + 7i

(2 − i)2

1 + 3i

1 − 2i

13. Solve the equation :

Watch Video Solution

x2 − 2x + = 0
3

2

https://dl.doubtnut.com/l/_XxYuqjD544d5
https://dl.doubtnut.com/l/_wp6KJZOTHsg4
https://dl.doubtnut.com/l/_OqBaqWlygRmc


14. Solve the equation : 

Watch Video Solution

3x2 − 4x + = 0
20

3

15. Evaluate : 

Watch Video Solution

[i18 + ( )
25

]

3
1

i

16. Reduce to the standard form.

Watch Video Solution

( − )( )
1

1 − 4i

2

1 + i

3 − 4i

5 + i

17. For any two complex numbers and , prove that 

.

Watch Video Solution

z1 z2

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

https://dl.doubtnut.com/l/_IMCozTKb08TS
https://dl.doubtnut.com/l/_FVvc8Ra5Zfla
https://dl.doubtnut.com/l/_ZZKTI6HaeCeh
https://dl.doubtnut.com/l/_DB4njN9rp50q
https://dl.doubtnut.com/l/_fC0v6Kd08bNB


Exercise 5 3

18. Solve the equation :

Watch Video Solution

21x2 − 28x + 10 = 0

19. Solve the equation :

Watch Video Solution

27x2 − 10x + 1 = 0

20. If then find the least integral value of m.

Watch Video Solution

( )
m

= 1,
1 + i

1 − i

1. Solve the equation: 

Watch Video Solution

x2 + + 1 = 0
x

√2

https://dl.doubtnut.com/l/_fC0v6Kd08bNB
https://dl.doubtnut.com/l/_vzlwyTXwYPti
https://dl.doubtnut.com/l/_bvyEWm7Z3nN9
https://dl.doubtnut.com/l/_YPOFi2srVbXx
https://dl.doubtnut.com/l/_odm9yu4mvlAZ


2. Solve the equation:

Watch Video Solution

x2 + x + = 0
1

√2

3. Solve the equation:

Watch Video Solution

√3x2 − √2x + 3√3 = 0

4. Solve the equation 

Watch Video Solution

−x2 + x − 2 = 0

5. Solve the equation:

Watch Video Solution

√2x2 + x + √2 = 0

6. Solve the equation:x2 − x + 2 = 0

https://dl.doubtnut.com/l/_odm9yu4mvlAZ
https://dl.doubtnut.com/l/_9Y13j8ITfd1Z
https://dl.doubtnut.com/l/_BBcZU6S4KZYh
https://dl.doubtnut.com/l/_s5JcC4iHxygD
https://dl.doubtnut.com/l/_sQQx1v6ZP8Lx


Watch Video Solution

7. Solve the equation: 

Watch Video Solution

x2 + 3 = 0

8. Solve the equation:

Watch Video Solution

x2 + 3x + 9 = 0

9. Solve the equation: 

Watch Video Solution

2x2 + x + 1 = 0

10. Solve the equation:

Watch Video Solution

x2 + 3x + 5 = 0

https://dl.doubtnut.com/l/_sQQx1v6ZP8Lx
https://dl.doubtnut.com/l/_SWGlepIGuYx6
https://dl.doubtnut.com/l/_kQbTRFmhDss3
https://dl.doubtnut.com/l/_SnbxxeFzEBJF
https://dl.doubtnut.com/l/_MKAMxRkfWEi2


Exercise 5 4

1. Find the square roots of the following:

Watch Video Solution

− i

2. Find the square roots of the following:


Watch Video Solution

i

3. Find the square roots of the following:

Watch Video Solution

1 + i

4. Find the square roots of the following:

Watch Video Solution

15 − 8i

https://dl.doubtnut.com/l/_le6Yqm6UlNLn
https://dl.doubtnut.com/l/_xa1RLgnDGZPx
https://dl.doubtnut.com/l/_uqr4eKFjXwg0
https://dl.doubtnut.com/l/_UGJfZrz6WcmP
https://dl.doubtnut.com/l/_yCqlkh2itNde


5. Find the square roots of the following:

Watch Video Solution

−8 − 6i

6. Find the square roots of the following:

Watch Video Solution

1 − i

https://dl.doubtnut.com/l/_yCqlkh2itNde
https://dl.doubtnut.com/l/_UyGi9NNHfkIZ

