
MATHS

BOOKS - NAGEEN MATHS (HINGLISH)

COMPLEX NUMBERS AND QUADRATIC

EQUATION

Solved Examples

1. Find the values of the following : 

(i)  


(ii)  


(iii) 

W t h Vid S l ti

i73

i− 6

1

i

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_dNViAaIlhiX6


Watch Video Solution

2. Simplify the following : 

(i)  


(ii)  


(iii) 

Watch Video Solution

1 + i5 + i10 + i15

(1 + i)
4

+ (1 + )
41

i

in + in+ 1 + in+ 2 + in+ 3

3. Simplify .

A. -20

B. 20

C. 20i

√−16 × √−25

https://dl.doubtnut.com/l/_dNViAaIlhiX6
https://dl.doubtnut.com/l/_ZM6k0KOyzE4K
https://dl.doubtnut.com/l/_HOIL53D0bQhU


D. None of these

Answer: A

Watch Video Solution

4. , where n Is a positive integer.

Watch Video Solution

( − i)4n+ 3

5. Convert each of the following in the form of (a + b) : 

(i)  


(ii)  

(iii)  


i

3(1 + i) − 2(2 + 3i)

1

4 − 5i

(1 − 2i) − 2

https://dl.doubtnut.com/l/_HOIL53D0bQhU
https://dl.doubtnut.com/l/_4Vsbk2nlaTlG
https://dl.doubtnut.com/l/_fIqCXnni9gBc


(iv)  

(v) 

Watch Video Solution

2 − 3i

3 + 5i

[ + ][ ]
1

1 − 2i

3

1 + i

3 + 4i

2 − 4i

6. Convert  in the form of .

Watch Video Solution

4 − i√3

4 + i√3
a + ib

7. Convert  in the form of .

A. 

B. 

C. 

( + 2i)
31

2
a + ib

− − i
47
2

13

2

− − i
47
8

13

2

− − i
47
8

13

4

https://dl.doubtnut.com/l/_fIqCXnni9gBc
https://dl.doubtnut.com/l/_iutoljlhbLu6
https://dl.doubtnut.com/l/_kiX1AFHQCO8v


D. 

Answer: B

Watch Video Solution

− − i
47
4

13

4

8. Convert  in the form of  and find its

conjugate.

Watch Video Solution

(2 + 3i)
2

2 − i
a + ib

9. Find the conjugate of .

Watch Video Solution

(3 − 2i)(2 + 3i)

(1 + 2i)(2 − i)

https://dl.doubtnut.com/l/_kiX1AFHQCO8v
https://dl.doubtnut.com/l/_nTAYtCcJpUwn
https://dl.doubtnut.com/l/_KTphD4taQ294
https://dl.doubtnut.com/l/_wU43BMntkV1v


10. Simplify : 

Watch Video Solution

−
1 + 2i

1 − 2i

1 − 2i

1 + 2i

11. Find the values of : (i)  (ii) 

 (iii)  (iv) 

 (v)

Watch Video Solution

x and y x + 3i = 6 − 9iy

(x + iy) − (3 − 2i) = 5 + i i = x + 2yi

4x + i(x − y) = 2 − 5i

(x + 2iy)(2 − i)2 = 10(1 − i)

12. If 
 show that 
 and hence

find the value of 

Watch Video Solution

z = 2 − 3i z2 = 4z + 13 = 0

4z3 − 3z2 + 169.

https://dl.doubtnut.com/l/_wU43BMntkV1v
https://dl.doubtnut.com/l/_kLFIZmAj3G0o
https://dl.doubtnut.com/l/_zsUyRJXfks9y


13. Write the order pair  in the form of .

Watch Video Solution

(2, − 3) (a + ib)

14. Prove that  is a real number.

Watch Video Solution

+
3 + i

1 + 2i

3 − i

1 − 2i

15. Find the multiplicative inverse of .

Watch Video Solution

(4 + 3i)

https://dl.doubtnut.com/l/_zsUyRJXfks9y
https://dl.doubtnut.com/l/_mgTmpE8CfxCv
https://dl.doubtnut.com/l/_pWsx31EXrmav
https://dl.doubtnut.com/l/_opYw41TPIvvj


16. If  is a complex number and , then prove that  is

a purely real number.

Watch Video Solution

z z = z̄ z

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

Watch Video Solution

7 − 24i

5 + 12i

18. Find the square root of .

A. 

B. 

( − 8 − 6i)

±(1 − 3i)

±(2 − 3i).

https://dl.doubtnut.com/l/_tDWw9QWxNMR2
https://dl.doubtnut.com/l/_fVfIVZsAvVua
https://dl.doubtnut.com/l/_stLJ4I1zZNin


C. 

D. 

Answer: A

Watch Video Solution

±(1 − 2i).

±(2 − 2i).

19. Find real q such that 
is purely
real.

Watch Video Solution

3 + 2i sin θ

1 − 2i sin θ

20. Convert the complex number  into polar

form.

A. 

(1 + i√3)

2(cos + i sin )
π

3

π

3

https://dl.doubtnut.com/l/_stLJ4I1zZNin
https://dl.doubtnut.com/l/_xyPjq3U8075X
https://dl.doubtnut.com/l/_Oqs2ljMhNrxs


B. 

C. 

D. None of these

Answer: A

Watch Video Solution

(cos + i sin )
π

3

π

3

2(cos + i sin )
π

6

π

6

21. Convert the complex number in the

polar form.

Watch Video Solution

z =
i − 1

+ icos π
3

sin π

3

22. If find z1 = 2 − i, z2 = 1 + i,
∣
∣
∣

∣
∣
∣

z1 + z2 + 1

z1 − z2 + i

https://dl.doubtnut.com/l/_Oqs2ljMhNrxs
https://dl.doubtnut.com/l/_ViXokX1UPv52
https://dl.doubtnut.com/l/_jubt5u2K0ysN


Watch Video Solution

23. 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?

24. Solve the equation .

Watch Video Solution

x2 + 2 = 0

25. Solve the equation  by factorization

method.

x2 + 9 = 0

https://dl.doubtnut.com/l/_jubt5u2K0ysN
https://dl.doubtnut.com/l/_KeNBTNb99KwG
https://dl.doubtnut.com/l/_1l8Klyy4NTsH
https://dl.doubtnut.com/l/_8OEBC3feHP6p


Watch Video Solution

26. Solve the equation  by factorization

method.

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

x2 − 6x + 25 = 0

4 ± 4i

3 ± 3i

3 ± 4i

2 ± 4i

https://dl.doubtnut.com/l/_8OEBC3feHP6p
https://dl.doubtnut.com/l/_P4KSYaU1nTwM


27. Solve the equation 

Watch Video Solution

x2 + x + = 0
1

√3

28. Solve the equation .

Watch Video Solution

x2 + 2ix + 15 = 0

29. Solve the equation  by

factorization method.

Watch Video Solution

x2 − (2√2 + 3i)x + 6i√2 = 0

https://dl.doubtnut.com/l/_upiI06xZFXIF
https://dl.doubtnut.com/l/_VGTBHgVp8FqE
https://dl.doubtnut.com/l/_271OB1uWWr2Z


30. Solve the eqution 

.

A.  and .

B.  and .

C.  and .

D.  and .

Answer: D

Watch Video Solution

x2 + ix√3 + 18 = 0

2√2i −3√2i

2√3i −3√2i

2√3i −2√3i

2√3i −3√3i

31. Solve the following quadratic equation:

 x2 − (2 + i)x − (1 − 7i) = 0

https://dl.doubtnut.com/l/_IGcMmB0eOoGg
https://dl.doubtnut.com/l/_sb39aSQ8FgbM


Exercise 5 A

A. 

B. 

C. 

D. 

Answer: 

Watch Video Solution

(3 − i) and ( − 1 + 2i)

(3 + i) and ( − 1 + 2i)

(3 + i) and ( − 1 − 2i)

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

A

1. Simplify the following : 

(i)  


(ii)  


i97

i8

https://dl.doubtnut.com/l/_sb39aSQ8FgbM
https://dl.doubtnut.com/l/_Tl44pQnZSDyk


(iii)  

(iv)  


(v)  


(vi) 

Watch Video Solution

1

i3

( − i)14

i− 22

i− 63

2. Find the values of the following : (i)  (ii) 

 (iii)  (iv) 

Watch Video Solution

i7 + i17 + i12

i11 + i− 11 i3 +
1

i3
1 + i2 + i6 + i8

3. Show that : 

Watch Video Solution

i101 + i102 + i103 + i104 = 0

https://dl.doubtnut.com/l/_Tl44pQnZSDyk
https://dl.doubtnut.com/l/_m6HBJA2fsgm8
https://dl.doubtnut.com/l/_AMvtOJniD0aY


4. find the value of 

A. 0

B. 1

C. 2

D. -1

Answer: A

Watch Video Solution

+ + +
1

i

1

i2

1

i3

1

i4

5. Show that  is an imaginary

number.

Watch Video Solution

6i50 + 5i17 − i11 + 6i28

https://dl.doubtnut.com/l/_NHKIr2f7dOhl
https://dl.doubtnut.com/l/_yJ9IdFnAlJL7


6. Show that  is a real number.

Watch Video Solution

i15 + i17 + i19 + i21 + i24

7. Simplify the following : 

(i)  


(ii) 

Watch Video Solution

√−25 × √−36

√−25 × √49

8. Simplify : 

Watch Video Solution

3√−16 − 2√−9 + 4√−36

https://dl.doubtnut.com/l/_yJ9IdFnAlJL7
https://dl.doubtnut.com/l/_nKmY85voVgbx
https://dl.doubtnut.com/l/_IYuIDQJ8Ezvr
https://dl.doubtnut.com/l/_w4YbTZnCnlKL
https://dl.doubtnut.com/l/_GLyYemHUqAzy


Exercise 5 B

9. Simplify the following : 

(i)  


(ii) 

Watch Video Solution

[i19 + ]
2

1

i25

[i5 − ]
4

1

i3

1. Convert the following in the form of  : 

(i)  


(ii)  


(iii)  


(iv)  


(v)  

(a + ib)

(1 + i)
4

( − 3 + i)
31

2

(1 − i)(3 + 4i)

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

3 + 5i

6 − i

https://dl.doubtnut.com/l/_GLyYemHUqAzy
https://dl.doubtnut.com/l/_8qaSJjr45eko


(vi)  

(vii)  


(viii) 

Watch Video Solution

(2 + 3i)
2

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

(3 + i)

(2 − i) − 3

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

Watch Video Solution

1 + 7i

(2 − i)2

1 + 3i

1 − 2i

3. Perform the indicated operation and find the result in

the form 

Watch Video Solution

a + ib :
3 − √−16

1 − √−9

https://dl.doubtnut.com/l/_8qaSJjr45eko
https://dl.doubtnut.com/l/_VtdW8iK4hTai
https://dl.doubtnut.com/l/_8A8oJ7xwfOsh


4. Prove that  is a positive integer.

Watch Video Solution

( )

3
−1 + i√3

2

5. Convert  in the form of .

Watch Video Solution

[ + ]
3 + 2i

3 − 2i

3 − 2i

3 + 2i
(a + ib)

6. Prove that : (i)  (ii)  (iii) 

Watch Video Solution

√i =
1 + i

√2
√− i =

1 − i

√2

√i + √− i = √2

https://dl.doubtnut.com/l/_8A8oJ7xwfOsh
https://dl.doubtnut.com/l/_KInSIgNhoxOs
https://dl.doubtnut.com/l/_7lpZYmWqXjwu
https://dl.doubtnut.com/l/_ccnl78Wx6JFX
https://dl.doubtnut.com/l/_o9fiFwpThUSZ


7. Find the sum and product of the complex number

 with its conjugate.

A. 

B. 

C. 

D. none

Answer: A

Watch Video Solution

(3 − 4i)

Sum = 6, Product = 25

Sum = 25, Product = 5

Sum = 16, Product = 64

8. Find the sum and product of the complex number

 with its conjugate.

Watch Video Solution

( − 1 + 2i)

https://dl.doubtnut.com/l/_o9fiFwpThUSZ
https://dl.doubtnut.com/l/_rHt1Evq4TNYb


9. Find the multiplicative inverse of the following complex

number: 

Watch Video Solution

(2 + √3i)
2

10. Write the following in the form of ordered pair : 

(i)  


(ii)  


(iii) 

Watch Video Solution

3 − 2i

a + bi

−3 − 2i

https://dl.doubtnut.com/l/_rHt1Evq4TNYb
https://dl.doubtnut.com/l/_uJP3vKaMDtZ3
https://dl.doubtnut.com/l/_IegEuM3E4NyO


11. Convert the following in the form of a complex number :

(i)  


(ii)  


(iii) 

Watch Video Solution

(2, − 5)

( − 3, 1)

(0, − 2)

12. Find the values of  and  from the following : (i) 

 (ii) 

 (iii)

(iv)  (v) 

Watch Video Solution

x y

(3x − 7) + 2iy = − 5y + (5 + x)i

2xi + 12 = 3y − 6i z = x + iy and i(z + 2) + 1 = 0

+ = i
(1 + i)x − 2i

3 + i

(2 − 3i)y + i

3 − i

(3x − 2iy)(2 + i)2 = 10(1 + i)

https://dl.doubtnut.com/l/_SbKtDhd8bIFS
https://dl.doubtnut.com/l/_j6mnWEVFSNq1
https://dl.doubtnut.com/l/_CvpURQnzd0xY


13. If , show that . Hence find

the value of  .

Watch Video Solution

z = 1 + 2i z2 − 2z + 5 = 0

z3 + 7z2 − z + 16

14. then 

Watch Video Solution

Z = − 5 + 4i Z4 + 9Z3 + 35Z2– Z + 4 =

15. If  then find the value of the

following : 

(i)  


(ii) 

Watch Video Solution

z1 = 2 − i, z2 = 1 + 2i,

Re( )
z1 ⋅ z2

z̄2

Im(z1 ⋅ z̄2)

https://dl.doubtnut.com/l/_CvpURQnzd0xY
https://dl.doubtnut.com/l/_OXZ5vxQd68o9
https://dl.doubtnut.com/l/_YGuX0T5MLJ3g


16. If prove that .

Watch Video Solution

x + iy = ,
a + ib

a − ib
x2 + y2 = 1

17.  then prove that 

Watch Video Solution

(x + iy) = (a + ib)
1
3

( + ) = 4(a2 − b2)
x

a

y

b

18. If

?

Watch Video Solution

= = x + iy,  then when is the value of x2 + y2
(a2 + 1)

2

2a − i

https://dl.doubtnut.com/l/_YGuX0T5MLJ3g
https://dl.doubtnut.com/l/_VQ64UmfjKW8h
https://dl.doubtnut.com/l/_Lq88fNGmTfbR
https://dl.doubtnut.com/l/_Wr3JcTpP830h


19. Write the least positive integral value of 
 for which


is real.

Watch Video Solution

n

( )
n

1 + i

1 − i

20. The complex number  is purely imaginary , if

Watch Video Solution

z

21. If Then 

Watch Video Solution

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

1 + b − ia

https://dl.doubtnut.com/l/_Wr3JcTpP830h
https://dl.doubtnut.com/l/_NN7elM9TKJ3i
https://dl.doubtnut.com/l/_P3sCJUqR5n8f
https://dl.doubtnut.com/l/_jnrhKoaaR7LO
https://dl.doubtnut.com/l/_vUzOsLxjrmET


22. 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

23. Find the square root of the following : 

(i)  


(ii)  

(iii)  


(iv)  

(v)  


(vi) 

Watch Video Solution

3 − 4i

4 + 6i√5

− i

8i

−7 + 24i

−24 − 10i

https://dl.doubtnut.com/l/_vUzOsLxjrmET
https://dl.doubtnut.com/l/_2losOujo5JWW


24. If , then show that 

Watch Video Solution

x + iy =
3

2 + cos θ + i sin θ

x2 + y2 = 4x − 3

25. The sum and product of two complex numbers are real

if and only if they
are conjugate of each other.

Watch Video Solution

26. If  then prove

that 

Watch Video Solution

x = cosα + i sinα, y = cos β + i sinβ,

x − y

x + y
= i(tan)

α − β

2

https://dl.doubtnut.com/l/_uITnD1pJk7QQ
https://dl.doubtnut.com/l/_aoxkJnkgTXER
https://dl.doubtnut.com/l/_OsHL763x4CBh


Exercise 5 C

27. Prove that:

Watch Video Solution

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

28. Evaluate : 

View Text Solution

(4 + 3√−20)
1 / 2

+ (4 − 3√−20)
1 / 2

1. Convert the following into polar form : 

(i)  


(ii)  


−1 + i√3

1 − i

https://dl.doubtnut.com/l/_SKGKznBu3gzK
https://dl.doubtnut.com/l/_IXq4aKQUZA0C
https://dl.doubtnut.com/l/_MV5goOIl38MO


(iii)  


(iv)  


(v)  


(vi) 2

Watch Video Solution

1 −
1

i

3 − 4i

sin 120∘ − icos 120∘

2. Find the modulus and argument of the following : 

(i)  


(ii)  

(iii)  


(iv) 

Watch Video Solution

−√3 + i

−1 − i√3

5 + 12i

3(cos 300∘ − isin 30∘ )

https://dl.doubtnut.com/l/_MV5goOIl38MO
https://dl.doubtnut.com/l/_9gc6VuJAdrm7


3. Find the polar form of conjugate of 

Watch Video Solution

(1 − i).

4. If  is any complex number and 

 then show that .

Watch Video Solution

z = x + iy

|z − 1| = |z + 1| |z| = y

5. Prove that 
 is purely

imaginary.

Watch Video Solution

|z1 + z2|2 = |z1|2, if z1 /z2

https://dl.doubtnut.com/l/_rvw8Uq8UjnPf
https://dl.doubtnut.com/l/_bHVNMi4qsnYJ
https://dl.doubtnut.com/l/_aiBcpOSxeET7


6. Find the modulus of .

Watch Video Solution

−
1 + i

1 − i

1 − i

1 + i

7. Convert the complex number into polar form.

Watch Video Solution

−16

1 + i√3

8. If for the complex numbers  and , 

, then  is equal to

Watch Video Solution

z1 z2

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

https://dl.doubtnut.com/l/_AQ7P4SHungXh
https://dl.doubtnut.com/l/_SlvaIQ04BzV9
https://dl.doubtnut.com/l/_HRbgEEyUyrsb


9. Prove that the points, represented by complex numbers

 are collinear.

Watch Video Solution

(5 + 8i), (13 + 20i), (19 + 29i)

10. Find the area and nature of the triangle formed by the

points represented by the complex numbers

.

Watch Video Solution

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

11. If  such that the argument of  is

always . Prove that 

Watch Video Solution

z = x + iy
z − 1

z + 1
π

4
x2 + y2 − 2y = 1

https://dl.doubtnut.com/l/_UfbLUCqFLQqm
https://dl.doubtnut.com/l/_gEAZeu39AueP
https://dl.doubtnut.com/l/_yBOSHkKrgUOf


12. Find the number of non-zero integral solutions of the

equation 

Watch Video Solution

|1 − i|x = 2x .

13. If , then show that .

Watch Video Solution

|z − 2| = 2|z − 1| |z|2 = Re(z)
4
3

14. For any two complex number 
 prove that: 

Watch Video Solution

z1and z2

|z1 + z2| ≤ |z1| + |z2|

https://dl.doubtnut.com/l/_yBOSHkKrgUOf
https://dl.doubtnut.com/l/_7FY9c3koWuAT
https://dl.doubtnut.com/l/_46UV9tlBc81p
https://dl.doubtnut.com/l/_3wIfajtTgWgb


Exercise 5 D

1. Solve the following equations by factorization method :

(i)  (ii)  (iii)  (iv) 

 (v) 

Watch Video Solution

x2 + 4 = 0 x2 + 5 = 0 4x2 + 9 = 0

x2 − 4x + 29 = 0 4x2 − 12x + 45 = 0

2. Solve the following equations by Sridharacharya's

formula : 

(i)  


(ii)  


(iii)  


(iv)  


(v) 


x2 + x + 4 = 0

2x2 − 2x + 3 = 0

√2x2 + x + √2 = 0

x2 − x + 2 = 0

25x2 − 30x + 11 = 0

https://dl.doubtnut.com/l/_HTFtHzdrAWs3
https://dl.doubtnut.com/l/_DffBXrVraxrB


(vi)  


(vii)  


(viii)  


(ix) 

View Text Solution

x2 + 3x + 5 = 0

x2 − 14x + 58 = 0

x2 + 13ix − 42 = 0

x2 − 11ix − 30 = 0

3. Solve the following equations by factorization method :

Watch Video Solution

x2 + 6ix − 9 = 0

4. Solve the following equations : 

(i)  


(ii)  


2x2 − (3 + 7i)x − 3 + 9i = 0

(2 + i)x2 − (5 − i)x + 2(1 − i) = 0

https://dl.doubtnut.com/l/_DffBXrVraxrB
https://dl.doubtnut.com/l/_jNR5ULHl7pIm
https://dl.doubtnut.com/l/_FR3ioZivQ9JO


(iii)  


(iv)  


(v)  


(vi) 

View Text Solution

x2 − (4 + i)x + (5 − i) = 0

x2 − (5 + 5i)x + 13i = 0

x2 − (5 + 2i)x + (9 + 7i) = 0

x2 − (5 − i)x + (18 + i) = 0

5. Find the quadratic equation whose one root is .

Watch Video Solution

(1 − i)

6. One root of the equation  is .

Find the value of  when  is not real.

View Text Solution

ax2 − 3x + 1 = 0 (2 + i)

' a' a

https://dl.doubtnut.com/l/_FR3ioZivQ9JO
https://dl.doubtnut.com/l/_scEnPcQGbsYu
https://dl.doubtnut.com/l/_O097TFxVODqW


Exercise 5 E

1. The conjugate of the complex number  is :

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

(a + ib)

−a − ib

−a + ib

a − ib

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


 if 

x

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

https://dl.doubtnut.com/l/_t8CYgyObun95
https://dl.doubtnut.com/l/_N1H8wte9aSEm


real.

A. 1

B. 0

C. -1

D. None of these

Answer: A

Watch Video Solution

3. If  is real , then general value of  is :

A. 

B. 

3 + 2i sin θ

1 − 2i sin θ
θ

, n ∈ 1
nπ

2

nπ, n ∈ 1

https://dl.doubtnut.com/l/_N1H8wte9aSEm
https://dl.doubtnut.com/l/_rOyTkjoQtdXt


C. 

D. None of these

Answer: B

Watch Video Solution

, n ∈ 1
nπ

3

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

A. 

B. 

C. 

D. None of the above

√3 + i

2(cos + i sin )
π

6

π

6

2(cos − i sin )
π

6

π

6

2(cos − i sin )
π

6

π

6

https://dl.doubtnut.com/l/_rOyTkjoQtdXt
https://dl.doubtnut.com/l/_MSBNe0k1wKT6


Answer: A

Watch Video Solution

5. If  is a complex number and , then prove that  is

a purely real number.

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

z z = z̄ z

Re(z) = 0

Im(z) = 0

Re(z) = Im(z)

https://dl.doubtnut.com/l/_MSBNe0k1wKT6
https://dl.doubtnut.com/l/_E6cuOHbGyd59


6. If , then  is equal to

:

A. 17

B. 26

C. 442

D. None of these

Answer: C

Watch Video Solution

x + iy = (1 + 4i)(1 + 5i) (x2 + y2)

7. if the complex no  represents the vertices

of an equilateral triangle such that  then

z1, z2 and z3

|z1| = |z2| = |z3|

https://dl.doubtnut.com/l/_5032k5zL3Lrp
https://dl.doubtnut.com/l/_oxkPuMm9tmnG


relation among 

A. -1

B. 0

C. 1

D. None of these

Answer: B

Watch Video Solution

z1, z2 and z3

8. Find the multiplicative inverse of .

A. 

B. 

z = 3 − 2i

1 + 2i

5

1 − 2i

5

https://dl.doubtnut.com/l/_oxkPuMm9tmnG
https://dl.doubtnut.com/l/_mnzoCmI9RWiX


C. 

D. None of these

Answer: A

Watch Video Solution

1 + 2i

√5

9. The roots of the equation  are :

A. 

B. 

C. 

D. None of these

Answer: C

x2 + 6ix − 9 = 0

± i

±2i

±3i

https://dl.doubtnut.com/l/_mnzoCmI9RWiX
https://dl.doubtnut.com/l/_UfHjRsleCxnN


Exercise 5 F

Watch Video Solution

10.  is equal to

A. 8

B. -4

C. -8

D. None of these

Answer: C

Watch Video Solution

(1 + i)4 + (1 − i)4

https://dl.doubtnut.com/l/_UfHjRsleCxnN
https://dl.doubtnut.com/l/_XTX316rtSpXL
https://dl.doubtnut.com/l/_zCLz09wHXz6y


1. lf  is a complex number such that  is

purely imaginary, then  is equal to

A. 2

B. 1

C. 3

D. None of these

Answer: B

Watch Video Solution

z( ≠ − 1)
z − 1

z + 1

|z|

2. Write the least positive integral value of 
 for which


is real.

n

( )
n1 + i

1 − i

https://dl.doubtnut.com/l/_zCLz09wHXz6y
https://dl.doubtnut.com/l/_3VqfJnb9jjid


A. 0

B. 2

C. 4

D. None of these

Answer: C

Watch Video Solution

3. If  then the locus of z is

A. parabola

B. circle

C. pair of two straight lines

arg( ) =
z − 1

z + 1

π

2

https://dl.doubtnut.com/l/_3VqfJnb9jjid
https://dl.doubtnut.com/l/_iFQyV4q655xW


D. None of the above

Answer: B

Watch Video Solution

4. If 
 , show that 
 is

purely real.

A. imaginary axis

B. real axis

C. unit circle

D. None of these

Answer: B

z = x + iyandw =
1 − iz

z − i
|w| = 1z

https://dl.doubtnut.com/l/_iFQyV4q655xW
https://dl.doubtnut.com/l/_oeWbAPUq6yH4


Watch Video Solution

5. For any two complex numbers  and , we have 

, then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

z1 z2

|z1 + z2|2 = |z1|2 + |z2|2

Re( ) = 0
z1

z2

Im( ) = 0
z1

z2

Re(z1z2) = 0

Im(z1z2) = 0

https://dl.doubtnut.com/l/_oeWbAPUq6yH4
https://dl.doubtnut.com/l/_atU94YxJRDIj


6. Find the complex number z satisfying the equations

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∣
∣
∣

∣
∣
∣

= ,
∣
∣
∣

∣
∣
∣

= 1
z − 12

z − 8i

5

3

z − 4

z − 8

6 + 3i

6 + 8i, 6 + 17i

6 + 8i, 6 + 4i

6 + 17i

7. If , then|z1| = |z2| = |z3| = ...... = |zn| = 1

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

https://dl.doubtnut.com/l/_7G5vBRQVneQ6
https://dl.doubtnut.com/l/_mIQZUsQHHIPt


A. 

B. 

C. 0

D. None of these

Answer: B

Watch Video Solution

n

∣
∣
∣

+ + ... +
∣
∣
∣

1

z

1

z2

1

zn

8. both roots of the equation

are

A. positive

B. negative

(x − a)(x − b) + (x − b)(x − c) + (x − c)(x − a) = 0

https://dl.doubtnut.com/l/_mIQZUsQHHIPt
https://dl.doubtnut.com/l/_SgFw2VFn9hjZ


C. real

D. None of these

Answer: C

Watch Video Solution

9. If one root is common is equations

, then :

A. 

B. 

C. 

D. None of these

x2 − ax + b = 0 and x2 + bx − a = 0

a = b

a − b = 1

a + b = 1

https://dl.doubtnut.com/l/_SgFw2VFn9hjZ
https://dl.doubtnut.com/l/_m4OlhaCxl4xw


Answer: B

Watch Video Solution

10. If  but , then find the

equation whose roots are .

A. 

B. 

C. 

D. None of these

Answer: B

Watch Video Solution

α ≠ β α2 = 5α − 3, β2 = 5β − 3

and
α

β

β

α

3x2 − 19x − 3 = 0

3x2 − 19x + 3 = 0

3x2 + 19x + 3 = 0

https://dl.doubtnut.com/l/_m4OlhaCxl4xw
https://dl.doubtnut.com/l/_JucvKbsBS2lJ


Exercise 5 1

1. Express of the complex number in the form . 

Watch Video Solution

a + ib (5i)

( − i)
3

5

2. 

Watch Video Solution

i9 + i19

3. 

Watch Video Solution

i− 39

https://dl.doubtnut.com/l/_NOk1zBWkM0PU
https://dl.doubtnut.com/l/_vzxG96iWM0UO
https://dl.doubtnut.com/l/_kFtaldDgrFco
https://dl.doubtnut.com/l/_zwqX7EwN1G5X


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/_zwqX7EwN1G5X
https://dl.doubtnut.com/l/_juFGEu9vU8YA
https://dl.doubtnut.com/l/_4AzO3hatipf3
https://dl.doubtnut.com/l/_NSPPGYbRGrUC


7. Express each of the following in the form

Watch Video Solution

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

3

7

3

1

3

4

3

8. 

Watch Video Solution

(1 − i)4

9. Express each of the following in the form

Watch Video Solution

a + ib :( + 3i)
31

3

https://dl.doubtnut.com/l/_NSPPGYbRGrUC
https://dl.doubtnut.com/l/_smL6A3NNvF6E
https://dl.doubtnut.com/l/_4p90PcFCuf5Y
https://dl.doubtnut.com/l/_cXCxl8PBVG5U


10. 

Watch Video Solution

( − 2 − i)
31

3

11. Find the multiplicative of the following complex

number: 

Watch Video Solution

 4 − 3i

12. Find the multiplicative inverse of the complex number

A. 

B. 

√5 + 3i

− i
√6

14

3

14

− i
√2

14

1

14

https://dl.doubtnut.com/l/_cXCxl8PBVG5U
https://dl.doubtnut.com/l/_LVqEP3Ab4NoY
https://dl.doubtnut.com/l/_yVqZOWu6AOPm


C. 

D. 

Answer: D

Watch Video Solution

− i
√3

14

1

14

− i
√5

14

3

14

13. 

View Text Solution

− i

14. Express the following expression in the form of a + ib

(3 + i√5)(3 − i√5)

(√3 + √2i) − (√3 − i√2)

https://dl.doubtnut.com/l/_yVqZOWu6AOPm
https://dl.doubtnut.com/l/_8acCKfF7xCcf
https://dl.doubtnut.com/l/_yfAnJOWGt47w


Exercise 5 2

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

4 + i( − )
7√2

2

0 + i( − )
7√6

2

0 + i( − )
14√2

2

0 + i( − )
7√2

2

1.  find argument and modulus of given

complex number

z = − 1 − i√3

https://dl.doubtnut.com/l/_yfAnJOWGt47w
https://dl.doubtnut.com/l/_7aRSimyFvqSE


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

−240∘

−120∘

120∘

60∘

2.  find modulus and argument

A. 

B. 

C. 

z = − √3 + i

1, 100∘

2, 150∘

3, 200∘

https://dl.doubtnut.com/l/_7aRSimyFvqSE
https://dl.doubtnut.com/l/_G45pmktjTDUq


D. 

Answer: B

Watch Video Solution

4, 250∘

3. 

View Text Solution

1 − i

4. 

View Text Solution

−1 + i

https://dl.doubtnut.com/l/_G45pmktjTDUq
https://dl.doubtnut.com/l/_w5ZcYtVZLWwU
https://dl.doubtnut.com/l/_p1Xp0GPNyeJD


5. Polar form of  is

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

−1 − i

√2(cos + i sin )
5π

4

5π

4

−√2(cos + i sin )
5π

4

5π

4

√2(cos + i sin )
3π

4

3π

4

−√2(cos + i sin )
3π

4

3π

4

6. The polar form of  is

A. 

−3

(cos π + i sinπ)

https://dl.doubtnut.com/l/_OlWGG5bcQXLN
https://dl.doubtnut.com/l/_J4CHQeV69qol


B. 

C. 

D. 

Answer: C

View Text Solution

±3(cos π + i sinπ)

3(cos π + i sinπ)

−3(cos π + i sinπ)

7. Polar form of  is

A. 

B. 

C. 

D. 

√3 + i

−2(cos + i sin )
π

6

π

6

2(cos + i sin )
π

6

π

6

−2(cos + i sin )
2π

3

π

6

2(cos + i sin )
2π

3

π

6

https://dl.doubtnut.com/l/_J4CHQeV69qol
https://dl.doubtnut.com/l/_WvQb8Ro6ccQo


Exercise 5 3

Answer: B

View Text Solution

8. 

View Text Solution

i

1. Solve the equation:

Watch Video Solution

x2 + 3 = 0

https://dl.doubtnut.com/l/_WvQb8Ro6ccQo
https://dl.doubtnut.com/l/_niehJ8gRo87n
https://dl.doubtnut.com/l/_1Cy1kIJBVzGQ


2. Solve the equation:

Watch Video Solution

2x2 + x + 1 = 0

3. Solve the equation:

Watch Video Solution

x2 + 3x + 9 = 0

4. Solve the equation:

Watch Video Solution

x2 − x + 2 = 0

5. Solve the equation:

Watch Video Solution

x2 + 3x + 5 = 0

https://dl.doubtnut.com/l/_9Qb1DmNavzoq
https://dl.doubtnut.com/l/_e7PkW4zix5rL
https://dl.doubtnut.com/l/_151DofuPuI9O
https://dl.doubtnut.com/l/_zL4liUN407R9


Watch Video Solution

6. Solve the equation:

Watch Video Solution

x2 − x + 2 = 0

7. Solve the equation:


Watch Video Solution

√2x2 + x + √2 = 0

8. Solve the equation:

Watch Video Solution

√3x2 − √2x + 3√3 = 0

https://dl.doubtnut.com/l/_zL4liUN407R9
https://dl.doubtnut.com/l/_Z2MILU3UKNiD
https://dl.doubtnut.com/l/_llkiYUc3WrJc
https://dl.doubtnut.com/l/_bBoL6IAwpbfN


Miscellaneous Exercise

9. 

Watch Video Solution

x2 + x + = 0
1

√2

10. 

Watch Video Solution

x2 + + 1 = 0
x

√2

1. Evaluate : 

A. 

[i18 + ( )
25

]

3
1

i

2i

https://dl.doubtnut.com/l/_N433RLnaygTf
https://dl.doubtnut.com/l/_PhOcDAQIob7r
https://dl.doubtnut.com/l/_NejHkqmcJSvL


B. 

C. 

D. 

Answer: C

Watch Video Solution

3 − 2i

2 − 2i

2

2. Prove that  ,

Watch Video Solution

Re(z1z2) = Rez1Rez2 − Imz1Imz2

3. Reduce to the standard

form.

( − )( )
1

1 − 4i

2

1 + i

3 − 4i
5 + i

https://dl.doubtnut.com/l/_NejHkqmcJSvL
https://dl.doubtnut.com/l/_D8xF6gp9r6fu
https://dl.doubtnut.com/l/_D5sbxZBJCvTP


Watch Video Solution

4. If 
 prove that 

Watch Video Solution

= x + iy,
a + ib

c + id

= x − iyand = x2 + y2.
a − ib

c − id

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

6. Solve the equation : 

Watch Video Solution

3x2 − 4x + = 0
20

3

https://dl.doubtnut.com/l/_D5sbxZBJCvTP
https://dl.doubtnut.com/l/_Som5l8wrp1Mh
https://dl.doubtnut.com/l/_ADofEVT3byGs
https://dl.doubtnut.com/l/_y7yZTkH370gO


7. 

Watch Video Solution

x2 − 2x + = 0
3
2

8. Solve the equation :

Watch Video Solution

27x2 − 10x + 1 = 0

9. Solve the following quadratic: 

Watch Video Solution

21x2 − 28x + 10 = 0

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

∣
∣
∣

z1 + z2 + 1

z1 − z2 + i

https://dl.doubtnut.com/l/_y7yZTkH370gO
https://dl.doubtnut.com/l/_NrQyvpvGHypm
https://dl.doubtnut.com/l/_WoqKaxZYafZt
https://dl.doubtnut.com/l/_rbjL5vl7iwrb
https://dl.doubtnut.com/l/_jWkBh2oHnqlr


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

https://dl.doubtnut.com/l/_jWkBh2oHnqlr
https://dl.doubtnut.com/l/_0Ll3s1oMiwDx
https://dl.doubtnut.com/l/_TXuSoQZGdk86


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 

A. 

B. 

C. 

D. none of these

Answer: B

x and y, (x − iy)(3 + 5i)

−6 − 24i.

x = 3 and y = 3

x = 3 and y = − 3

x = − 3 and y = − 3

https://dl.doubtnut.com/l/_CpUBBBztL3QA
https://dl.doubtnut.com/l/_fsWkKGdDi2kZ


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,

+ = 4(x2 − y2)
u

x

v

y

17. If  are different complex number with ,

then find 

Watch Video Solution

α and β |β| = 1

∣
∣
∣

∣
∣
∣

β − α

1 − ¯̄̄αβ

https://dl.doubtnut.com/l/_fsWkKGdDi2kZ
https://dl.doubtnut.com/l/_k7SAAZW2B7PB
https://dl.doubtnut.com/l/_osq0KwIrTBEN
https://dl.doubtnut.com/l/_8HjuDeS6k0gW


18. Find the number of non-zero integral solutions of the

equation 

Watch Video Solution

|1 − i|x = 2x .

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 find the least positive integral

value of 

( )
m

= 1,
1 + i

1 − i

m.

https://dl.doubtnut.com/l/_8HjuDeS6k0gW
https://dl.doubtnut.com/l/_l5ZBbHlWOXFR
https://dl.doubtnut.com/l/_925lYr44jdKw
https://dl.doubtnut.com/l/_fuXWKaOgAxos


A. 2

B. 4

C. 8

D. 16

Answer: B

Watch Video Solution

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

