
MATHS

BOOKS - FULL MARKS MATHS (TAMIL ENGLISH)

COMPLEX NUMBERS

Example Questions Solved

1. Simplify the following : 

(i) 

Watch Video Solution

i7     (ii)i1729      (iii)i − 1924 + i2018      (iv)
102

∑
n = 1

in     (v)ii2i3…. . i40

2. Find the values of the real numbers x and y, if the complex numbers 

(3 - i) x - (2-i) y + 2i + 5 and 2x + (-1 + 2i)y + 3 + 2i are equal

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_TkQNOz40sJNa
https://dl.doubtnut.com/l/_krji7cGyUrM2


Watch Video Solution

3. Write  in the  form and hence �nd real and imaginary

parts.

Watch Video Solution

3 + 4i

5 − 12i
x + iy

4. Simplify .

Watch Video Solution

( )
3

− ( )
3

1 + i

1 − i

1 − i

1 + i

5. If  �nd the complex number z.

Watch Video Solution

=
z + 3

z − 5i

1 + 4i

2

6. If , �nd  in the rectangular form.

Watch Video Solution

z1 = 3 − 2i and z2 = 6 + 4i
z1

z2

https://dl.doubtnut.com/l/_krji7cGyUrM2
https://dl.doubtnut.com/l/_WoO0Jel3EowP
https://dl.doubtnut.com/l/_ZKFTRSejVbE5
https://dl.doubtnut.com/l/_rdU5GNdBtv3K
https://dl.doubtnut.com/l/_mcziYwTIZtlf


Watch Video Solution

7. Find , if 

Watch Video Solution

z − 1 z = (2 + 3i)(1 − i)

8. Show that  is purely imaginary

Watch Video Solution

( )
15

− ( )
1519 + 9i

5 − 3i

8 + i

1 + 2i

9. If , �nd 

.

Watch Video Solution

z1 = 3 + 4i, z2 = 5 − 12i and z3 = 6 + 8i

|z1|, |z2|, |z3|, |z1 + z2|, |z2 − z3|, and |z1 + z3|

10. Find the following 

Watch Video Solution

∣
∣
∣

∣
∣
∣

2 + i

−1 + 2i

https://dl.doubtnut.com/l/_mcziYwTIZtlf
https://dl.doubtnut.com/l/_24PPl3xTGfm4
https://dl.doubtnut.com/l/_LX90PFicpz6n
https://dl.doubtnut.com/l/_yRQjcw1RAX81
https://dl.doubtnut.com/l/_YLX8Ce9zQxjN


11. Which one of the points  is farthest from the

origin?

Watch Video Solution

i, − 2 + i, 2 and 3

12. If  are complex numbers such that 

, �nd the value of 

.

Watch Video Solution

z1, z2 and z3

|z1| = |z2| = |z3| = |z1 + z2 + z3| = 1

∣
∣
∣

+ +
∣
∣
∣

1

z1

1

z2

1

z3

13. If , show that .

Watch Video Solution

|z| = 2 3 ≤ |z + 3 + 4i| ≤ 7

https://dl.doubtnut.com/l/_YLX8Ce9zQxjN
https://dl.doubtnut.com/l/_hCOSmrk0mfQ3
https://dl.doubtnut.com/l/_coxUnq1RwDBj
https://dl.doubtnut.com/l/_LKRd8NRwWlST


14. Show that the points  are the

vertices of an equilateral triangle.

Watch Video Solution

1, + i , and − i
−1

2

√3

2

−1

2

√3

2

15. Let  be two complex numbers such that 

 are real then

Watch Video Solution

z1  and z2

z1z2  and z1 + z2

16. Show that the equation  has four solutions.

Watch Video Solution

z2 = z̄

17. Find the square root of .

Watch Video Solution

6 − 8i

https://dl.doubtnut.com/l/_IOoaaFmXSu6e
https://dl.doubtnut.com/l/_VbgiDKqzC5FN
https://dl.doubtnut.com/l/_HZD20QIVAeNv
https://dl.doubtnut.com/l/_Kd7Ikm1l6FoB


18. Given the complex number , represent the complex

number  in one Argand diagram. Show that these

complex numbers form the veritices of an isosceles right triangle .

Watch Video Solution

z = 3 + 2i

z, iz and z + iz

19. Show that  represent a circle, and, �nd its centre and

radius .

Watch Video Solution

|3z − 5 + i| = 4

20. Show that  represents interior points of a circle �nd

its centre and radius.

Watch Video Solution

|z + 2 − i| < 2

https://dl.doubtnut.com/l/_pCVvJSopaZpX
https://dl.doubtnut.com/l/_yIGUGaIcBjLJ
https://dl.doubtnut.com/l/_2qtOg7lRz5zv


21. Obtain the Cartesian form of the locus of z in each of the following

cases. 

(i) 

Watch Video Solution

|z| = |z − i|      (ii)|2z − 3 − i| = 3

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

numbers . 

Watch Video Solution

1 − i√3

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

numbers . 

Watch Video Solution

1 + i√3

https://dl.doubtnut.com/l/_Chu91bx5zseK
https://dl.doubtnut.com/l/_K7KZqmqnw0n7
https://dl.doubtnut.com/l/_v50LplbOQHwq
https://dl.doubtnut.com/l/_bNOdrfHl2Xuk


24. Find the principal argument arg z, when 

Watch Video Solution

z =
−2

1 + i√3

25. Find the product 

in rectangular form.

Watch Video Solution

( + i ).6( + i )
3
2

cos(π)

3

sin(π)

3

cos(5π)

6

sin(5π)

6

26. Find  in rectangular form.

Watch Video Solution

2(cos + isin )9π

4
9π

4

4(cos( ) + i sin( ))− 3π

2
− 3π

2

27. If z = x + iy and arg , show that .

Watch Video Solution

( ) =
z − 1

z + 1

π

2
x2 + y2 − 1 = 0

https://dl.doubtnut.com/l/_bNOdrfHl2Xuk
https://dl.doubtnut.com/l/_yQ0esQwSVOMJ
https://dl.doubtnut.com/l/_KPhZbdGtelcg
https://dl.doubtnut.com/l/_Jruz0Ylt7n3H
https://dl.doubtnut.com/l/_oQh6E7r3y7aj


28. If , show that 

z^(n)-(1)(z^(n))=2isinntheta

Watch Video Solution

z = (cos θ + i sin θ) zn + (1) /(zn) = 2 cos nθ and

29. Simplify .

Watch Video Solution

(sin + icos )
18π

6

π

6

30. Simplify 

Watch Video Solution

( )
301 + cos 2θ + i sin 2θ

1 + cos 2θ − i sin 2θ

31. Simplify (i) 

Watch Video Solution

(1 + i)18       (ii)( − √3 + 3i)
31

https://dl.doubtnut.com/l/_oQh6E7r3y7aj
https://dl.doubtnut.com/l/_TXNMTtE3dV9G
https://dl.doubtnut.com/l/_mVxft4QE3itc
https://dl.doubtnut.com/l/_g75J2iE6rPWS


32. Find the cube roots of unity.

Watch Video Solution

33. Find the fourth roots of unity.

Watch Video Solution

34. Solve the equation , where .

Watch Video Solution

z3 + 8i = 0 z ∈ C

35. Express the following in the standard form .  

Watch Video Solution

a + ib

( − 3 + i)(4 − 2i)

https://dl.doubtnut.com/l/_AfN0hiNpaJXC
https://dl.doubtnut.com/l/_jqABsQEPFyJO
https://dl.doubtnut.com/l/_e3U4sls0pge8
https://dl.doubtnut.com/l/_Zaq5SgZF3MNS


Additional Questions Solved

36. Suppose  are the vertices of an equilateral triangle

inscribed in the circle |z| = 2. If  then �nd .

Watch Video Solution

z1, z2 and z3

z1 = 1 + i√3 z2 and z3

1. Evaluate the following: 

(i) .

Watch Video Solution

i135    (ii)i19    (iii)i − 999    (iv)( − √−1)
4n + 2

, n ∈ N

2. Show that : 

(i)   

(iii) , for

all .

h id l i

{i19 + ( )
25

}

2

= − 4      (ii){i17 − ( )
34

}

2

= 2i
1

i

1

i

{i18 + ( )
24

}

3

= 0      (iv)in + in + 1 + in + 2 + in + 3 = 0
1

i

n ∈ N

https://dl.doubtnut.com/l/_TxpjiR8bRLzj
https://dl.doubtnut.com/l/_c2fN3oeY869p
https://dl.doubtnut.com/l/_zmuOvrxwlkj5


Watch Video Solution

3. The value of  is

Watch Video Solution

13

∑
i = 1

(nn + in − 1)

4. Find the real values of x and y, if 

Watch Video Solution

(3x − 7) + 2iy = − 5y + (5 + x)i

5. For what values of  and  the numbers  and 

and complex conjugate to each other.

Watch Video Solution

x y −3 + ix2y x2 + y + 4i

https://dl.doubtnut.com/l/_zmuOvrxwlkj5
https://dl.doubtnut.com/l/_QmKvjprcof93
https://dl.doubtnut.com/l/_ufkOXxyPwMyH
https://dl.doubtnut.com/l/_2239rZqe7GhT


6. Given .  

Find 

Watch Video Solution

x = 2 − 3i and y = 4 + i

(i)xy      (ii)x + y      (iii)x − y       (iv)      (v)      (vi)(x − y)2x

y

x̄

y

7. If  show that  

Watch Video Solution

z1 = 4 − 7i, z2 = 2 + 3i and z3 = 1 + i

z1 + (z2 + z3) = (z1 + z2) + z3

8. Given  verify that.  

Watch Video Solution

z1 = 1 + i, z2 = 4 − 3i and z3 = 2 + 5i

z1(z2 − z3) = z1z2 − z1z3

https://dl.doubtnut.com/l/_FWWW9EX0N5rm
https://dl.doubtnut.com/l/_C6HWWSuKnYZi
https://dl.doubtnut.com/l/_5541qyLwq7EC


9. Given  �nd the additive and

multiplicative inverse of  and .

Watch Video Solution

z1 = 4 − 7i and z2 = 5 + 6i

z1 + z2 z1 − z2

10. Express the following in the standard form .  

Watch Video Solution

a + ib

2(i − 3)

(1 + i)2

11. Find the least positive integer n such that .

Watch Video Solution

( )
n

= 1
1 + i

1 − i

12. Find  and  for which of the following is satis�ed.  

Watch Video Solution

x y

+ = i
(1 + i)x − 2i

3 + i

(2 − 3i)y + i

3 − i

https://dl.doubtnut.com/l/_g9O0MOBAL8BS
https://dl.doubtnut.com/l/_lKZ8zkkwdHoX
https://dl.doubtnut.com/l/_gp6Bo2WKXspT
https://dl.doubtnut.com/l/_SHmCMYsLHTIL


Watch Video Solution

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

and convert them in polar form. 

Watch Video Solution

1 + 2i

1 − 3i

14. Find the square roots of 

Watch Video Solution

−15 − 8i

15. Express the following in the standard form . 

Watch Video Solution

a + ib

i4 + i9 + i16

3 − 2i8 − i10 − i5

https://dl.doubtnut.com/l/_SHmCMYsLHTIL
https://dl.doubtnut.com/l/_F2M4HbV7GD5h
https://dl.doubtnut.com/l/_3bopHkledA40
https://dl.doubtnut.com/l/_PtYHuhncRRRJ


16. Find the modulus or the absolute value of 

Watch Video Solution

(1 + 3i)(1 − 2i)

(3 + 4i)

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

numbers . 

Watch Video Solution

1 − i√3

18. Show that the points represented by the complex numbers , 

,  from a right angled triangle on the Argand diagram.

Watch Video Solution

7 + 9i

−3 + 7i 3 + 3i

19. Find the square root of .

Watch Video Solution

( − 7 + 24i)

https://dl.doubtnut.com/l/_xXln34y32yl7
https://dl.doubtnut.com/l/_pdQeVatWV5xf
https://dl.doubtnut.com/l/_2Ejl3U2dJPO3
https://dl.doubtnut.com/l/_X3aslZYuhtyd


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

the point representing z in the argand plane is straight line.

Watch Video Solution

2z + 1

iz + 1
−2

21. If the real part of  is 4, then show that locus of the point

representing z in the complex plane is a circle.

Watch Video Solution

z̄ + 2

z̄ − 1

22. Show that  = 2 represent a circle

Watch Video Solution

∣
∣
∣

∣
∣
∣

z − 3

z + 3

23. If  and  , then prove that .

Watch Video Solution

arg(z − 1) =
π

6
arg(z + 1) = 2

π

3
|z| = 1

https://dl.doubtnut.com/l/_X3aslZYuhtyd
https://dl.doubtnut.com/l/_t2w0DEiTTAQe
https://dl.doubtnut.com/l/_KW6iU0JYklGd
https://dl.doubtnut.com/l/_WoYdBtroHY57
https://dl.doubtnut.com/l/_0BxzFOeYEjio


24. P represents the variable complex number z. Find the locus of P, if

.

Watch Video Solution

Im( ) = − 2
2z + 1

iz + 1

25.  represents the variable complex number  �nd the locus of  if :  

Watch Video Solution

P z z

Re( ) = 1
z + 1

z + i

26. Write the following complex numbers in the polar form : 

Watch Video Solution

1 − i

https://dl.doubtnut.com/l/_0BxzFOeYEjio
https://dl.doubtnut.com/l/_jbiWvmfbiJdI
https://dl.doubtnut.com/l/_HAepMjFEwggC
https://dl.doubtnut.com/l/_yPvB6UqcklQN


27. Find the modulus and principal argument of  and hence

express it in the polar form.

Watch Video Solution

(1 + i)

28. Express the following complex numbers in the polar form. 

(i) 

Watch Video Solution

1 + i

1 − i

29. Express the following complex numbers in the polar form : 

Watch Video Solution

2 + √3i

30. Find the modulus and principal argument of the following complex

numbers . 

−1 + i√3

https://dl.doubtnut.com/l/_bRmwXYMSHu5s
https://dl.doubtnut.com/l/_cxOAIrFyNxs6
https://dl.doubtnut.com/l/_kWKjaed3Vqg8
https://dl.doubtnut.com/l/_3JHgTBHviEPd


Watch Video Solution

31. Express the following complex numbers in the polar form : 

Watch Video Solution

−1 − i

32. Express the following complex numbers in the polar form : 

Watch Video Solution

1 − i

33. Evaluate 

Watch Video Solution

i50

34. Evaluate 

Watch Video Solution

i59

https://dl.doubtnut.com/l/_3JHgTBHviEPd
https://dl.doubtnut.com/l/_gNT1XJSq9rjU
https://dl.doubtnut.com/l/_H97s23vWTBth
https://dl.doubtnut.com/l/_Mh4vwfOUWPCl
https://dl.doubtnut.com/l/_5lM3u2dUQvEU


35. Prove that :  are real and purely imaginary

respectively.

Watch Video Solution

(1 + i)4n and (1 + i)4n + 2

36. If , prove that 

.

Watch Video Solution

x = cos α + i sin α, y = cos β + i sin β

xmyn + = 2 cos(mα + nβ)
1

xmyn

37. If

.

Prove that . 

Watch Video Solution

a = cos 2α + i sin 2α, b = cos 2β + i sin 2β and c = cos 2γ + i sin 2γ

√abc + = 2 cos(α + β + γ)
1

√abc

https://dl.doubtnut.com/l/_WlM3arEpTfdo
https://dl.doubtnut.com/l/_ijjsnQra6hfC
https://dl.doubtnut.com/l/_AN7oSoPis2PE


38. Solve : 

Watch Video Solution

x4 + 4 = 0

39. If , show that  

Watch Video Solution

x = a + b, y = aω + bω2, z = aω2 + bω

(i)xyz = a3 + b3

40.  then (a,b) is ……….

A. 

B. 

C. 

D. 

Answer: B

( )
100

= a + ib
1 − i

1 + i

(2, − 1)

(1, 0)

(0, 1)

( − 1, 2)

https://dl.doubtnut.com/l/_5e40Wfn7TFDn
https://dl.doubtnut.com/l/_JEYamVp8GLTx
https://dl.doubtnut.com/l/_TBXjsHdiFMRk


Watch Video Solution

41. If  then 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

( )
3

− ( )
3

= x + iy
1 + i

1 − i

1 − i

1 + i
(x, y) = …….

(0, − 2)

( − 2, 0)

(0, 2)

(2, 0)

42. Evaluate 

Watch Video Solution

i60

https://dl.doubtnut.com/l/_TBXjsHdiFMRk
https://dl.doubtnut.com/l/_NDYNDuO1mibO
https://dl.doubtnut.com/l/_zMJj9hYDXS9R


43. Fill in the blanks of the following : 

For any two complex numbers  and any real number a, b,  

Watch Video Solution

z1, z2

|az1 − bz2|2 + |bz1| + az2 ∣2 = …………

44. Multiplicative inverse of  is ………..

Watch Video Solution

1 + i

45.  is ………..

Watch Video Solution

arg(z) + arg(z̄)(z ≠ 0)

46. If  and , then z = …………..

Watch Video Solution

|z| = 4 arg(z) =
5π

6

https://dl.doubtnut.com/l/_7NwhJhLPvb73
https://dl.doubtnut.com/l/_pjzIT3M1a9D2
https://dl.doubtnut.com/l/_7OXe851LgwLI
https://dl.doubtnut.com/l/_5FIVteotyKtO


47. If

.

Prove that . 

Watch Video Solution

a = cos 2α + i sin 2α, b = cos 2β + i sin 2β and c = cos 2γ + i sin 2γ

= 2 cos 2(α + β − γ)
a2b2 + c2

abc

48. If  then  = …………

Watch Video Solution

p + iq =
a + ib

a − ib
p2 + q2

49. Evaluate 

Watch Video Solution

i78

50. If , then 

 is …………..

a = cos α − i sin α, b = cos β − i sin β, c = cos γ − i sin γ

( )
a2c2 − b2

abc

https://dl.doubtnut.com/l/_DG0kEFGWUZHb
https://dl.doubtnut.com/l/_dHx6eC26BHEK
https://dl.doubtnut.com/l/_LWrcO31vH375
https://dl.doubtnut.com/l/_ftSpQoL5VW0W


Watch Video Solution

51. If  and  that  is :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

z1 = 4 + 5i z2 = − 3 + 2i
z1

z2

− i
2

13

22

13

+ i
−2

13

22

13

− i
−2

13

23

13

+ i
2

13

22

13

52. The conjugate of  is …………

A. 1

B. 

i13 + i14 + i15 + i16

−1

https://dl.doubtnut.com/l/_ftSpQoL5VW0W
https://dl.doubtnut.com/l/_XltarqOVS5vq
https://dl.doubtnut.com/l/_ENKGa0xGBI7a


C. 

D. 

Answer: C

Watch Video Solution

0

− i

53. If  is one root of the equation , then the

other root is …………

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

− i + 2 ax2 − bx + c = 0

− i − 2

i − 2

2 + i

2i + i

https://dl.doubtnut.com/l/_ENKGa0xGBI7a
https://dl.doubtnut.com/l/_o3cc1qzzasJE
https://dl.doubtnut.com/l/_dCb28ipGI1Zb


54. The equation having  and 4 - 3i as root is ………..

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4 + 3i

x2 + 8x + 25 = 0

x2 + 8x − 25 = 0

x2 − 8x + 25 = 0

x2 − 8x − 25 = 0

55. If  is one root of the equation  and  are

rational numbers, then the other root is ........

Watch Video Solution

2 − i ax2 + bx + c = 0, a, b, c

56. If  is a root of . Then the value of  is :− i + 3 x2 − 6x + k = 0 k

https://dl.doubtnut.com/l/_dCb28ipGI1Zb
https://dl.doubtnut.com/l/_mBLaqUmEKED6
https://dl.doubtnut.com/l/_Y65rKp1V2JXE


A. 5

B. 

C. 

D. 

Answer: D

Watch Video Solution

√5

√10

10

57. If  is a cube root of unity, then the value of

 is ……….

A. 

B. 

C. 

D. 

Answer: A

ω

(1 − ω + ω2)
4

+ (1 + ω − ω2)
4

−16

0

−32

32

https://dl.doubtnut.com/l/_Y65rKp1V2JXE
https://dl.doubtnut.com/l/_RloabHuoUTBq


Watch Video Solution

58. If  is the cube root of unity, then then value of

 is

A. 9

B. 

C. 

D. 

Answer: A

Watch Video Solution

ω

(1 − ω)(1 − ω2)(1 − ω4)(1 − ω8)

−9

16

32

59. If  is purely imaginary, then |z| is

A. 

B. 

z − 1

z + 1

|z| = 1

|z| > 1

https://dl.doubtnut.com/l/_RloabHuoUTBq
https://dl.doubtnut.com/l/_OiLAoQXg46a4
https://dl.doubtnut.com/l/_wfyU8iuzCOfP


Exercise 2 1

C. 

D. None of these

Answer: A

Watch Video Solution

|z| < 1

1. Simplify the following: 

Watch Video Solution

i1947 + i1950

2. 

Watch Video Solution

i1948 − i − 1869

https://dl.doubtnut.com/l/_wfyU8iuzCOfP
https://dl.doubtnut.com/l/_HRTetpYrNR5R
https://dl.doubtnut.com/l/_B5TSH1bGCb8h
https://dl.doubtnut.com/l/_vFBiSCY3jPPI


3. Simplify the following: 

Watch Video Solution

12

∑
n − 1

in

4. Simplify the following: 

Watch Video Solution

i59 +
1

i59

5. Simplify the following: 

 

Watch Video Solution

i i2i3……i2000

6. Simplify the following: 

10

∑
n = 1

in + 50

https://dl.doubtnut.com/l/_vFBiSCY3jPPI
https://dl.doubtnut.com/l/_FbYeRuXSt410
https://dl.doubtnut.com/l/_DTB6dXU9UySi
https://dl.doubtnut.com/l/_BKA1oVomf7XT


Exercise 2 2

Watch Video Solution

1. Evaluate the following if  and   

Watch Video Solution

z = 5 − 2i w = − 1 + 3i

z + w

2. Given the complex number z = 2 +3i, represent the complex numbers in

Argand diagram. 

z, iz, and z + iz

Watch Video Solution

3. Find the values of the real numbers x and y, if the complex numbers 

(3 - i) x - (2-i) y + 2i + 5 and 2x + (-1 + 2i)y + 3 + 2i are equal

W h Vid S l i

https://dl.doubtnut.com/l/_BKA1oVomf7XT
https://dl.doubtnut.com/l/_uQU9rIasybBK
https://dl.doubtnut.com/l/_BnGrBLkUQgen
https://dl.doubtnut.com/l/_sXG8QlVUmmze


Exercise 2 3

Watch Video Solution

1. If  1 - 3i,  = -4i and  = 5, show that  

Watch Video Solution

z1 = z2 z3

(z1 + z2) + z3 = z1 + (z2 + z3)

2. If 7i, and 4i, show that  

Watch Video Solution

z1 = 3, z2 = z3 = 5 +

z1(z2 + z3) = z1z2 + z1z3

3. If + I, �nd the additive and

multiplicative inverse of .

Watch Video Solution

z1 = 2 + 5i, z2 = − 3 − 4i, and z3 = 1

z1, z2 and z3

https://dl.doubtnut.com/l/_sXG8QlVUmmze
https://dl.doubtnut.com/l/_DZY6tx0qlcwS
https://dl.doubtnut.com/l/_G6UyRwWObBqr
https://dl.doubtnut.com/l/_bPDbrVHy2Xkp


Exercise 2 4

1. Write in the rectangular form 

Watch Video Solution

¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯̄¯(5 + 9i) + (2 − 4i)

2. If z = x + iy, �nd in rectangular form.

Im (3z +  - 4i)

Watch Video Solution

4z̄

3. If  and  + 3i, �nd the inverse of .

Watch Video Solution

z1 = 2 − i z2 = − 4 z1z2 and
z1

z2

https://dl.doubtnut.com/l/_D7HfCzcsgD9O
https://dl.doubtnut.com/l/_AIZMaUTgd8jo
https://dl.doubtnut.com/l/_mHOoVVRbA5Ov


4. The complex numbers u, v and w are related by . If v = 3

-4i and w = 4 + 3i , �nd u in rectangular form.

Watch Video Solution

= +
1

u

1

v

1

w

5. Prove the following properties: 

z is real if and only if z = 

Watch Video Solution

z̄

6. Express the following complex numbers in the polar form. 

Watch Video Solution

2 + 6√3i

5 + √3i

7. Show that 

is purely imaginary.(2 + i√3)
10

− (2 − i√3)
10

https://dl.doubtnut.com/l/_pzEvqjFYmzjX
https://dl.doubtnut.com/l/_DGv4yKXznadn
https://dl.doubtnut.com/l/_bY2lg1RgSNQi
https://dl.doubtnut.com/l/_bowGtpfC1spw


Exercise 2 5

Watch Video Solution

1. Find the modulus of the complex number 

Watch Video Solution

2i

3 + 4i

2. For any two complex number , such that 

, then show that  is real

number.

Watch Video Solution

z1 and z2

|z1| = |z2| = 1 and z1z2 ≠ − 1
z1 + z2

1 + z1z2

3. Which one of the points 10 - 8i, 11 + 6i is closest to 1 + i.

Watch Video Solution

https://dl.doubtnut.com/l/_bowGtpfC1spw
https://dl.doubtnut.com/l/_PI87PBcen33o
https://dl.doubtnut.com/l/_VUbQilHQm3AA
https://dl.doubtnut.com/l/_axwDs5eDK6Bj


4. If |z| = 3, show that 7  13.

Watch Video Solution

≤ |z + 6 − 8i| ≤

5. If |z| = 1, show that 2 

Watch Video Solution

≤ ∣∣z
3 − 3∣∣ ≤ 4.

6. If  = 2. show that the greatest and least value of |z| are 

 - 1 respectively.

Watch Video Solution

∣
∣
∣
z −

∣
∣
∣

2

z

√3 + 1 and √3

7. If  are three complex numbers such that 

 show that 

.

z1, z2, and z3

|z1| = 1,   |z2| = 2,   |z3| = 3 and |z1 + z2 + z3| = 1,

|9z1z2 + 4z1z3 + z2z3| = 6

https://dl.doubtnut.com/l/_axwDs5eDK6Bj
https://dl.doubtnut.com/l/_LcE3RrLFDmGc
https://dl.doubtnut.com/l/_mLoanotmkY15
https://dl.doubtnut.com/l/_IdNbIbyc2TrA
https://dl.doubtnut.com/l/_YgYtn4oUXNci


Exercise 2 6

Watch Video Solution

8. If the area of the triangle formed by the vertices z, iz, and z + iz is 50

square units, �nd the value of |z|.

Watch Video Solution

9. Show that the equation  = 0 has �ve solutions.

Watch Video Solution

z3 + 2z̄

10. Find the square roots of 

(i) 4 + 3i

Watch Video Solution

https://dl.doubtnut.com/l/_YgYtn4oUXNci
https://dl.doubtnut.com/l/_6FZhj6dTGggN
https://dl.doubtnut.com/l/_F79XnCemP4Rl
https://dl.doubtnut.com/l/_Nci5jnBcDX4t
https://dl.doubtnut.com/l/_6XLXtGDwNsom


1. If z = x + iy is a complex number such that  = 1 show that the

locus of z is real axis.

Watch Video Solution

∣
∣
∣

∣
∣
∣

z − 4i

z + 4i

2. If z =x + iy is complex number such that Im  = 0, show that

the locus of z is 

 = 0.

Watch Video Solution

( )
2z + 1

iz + 1

2x2 + 2y2 + x − 2y

3. Obtain the Cartesian form of the locus of z = x + iy in each of cases: 

|z + i| = |z - 1|

Watch Video Solution

https://dl.doubtnut.com/l/_6XLXtGDwNsom
https://dl.doubtnut.com/l/_5SF59tz6xLea
https://dl.doubtnut.com/l/_onQ4XLCR6Vg9


Exercise 2 7

4. Show that the equations represent a circle, and , �nd its centre and

radius. 

| z - 2 - i|=3

Watch Video Solution

5. Obtain the Cartesian equation for the locus of z = x + iy in each of the

cases: 

|z - 4 | = 16

Watch Video Solution

1. Write in polar form of the complex numbers.

3 - i 

Watch Video Solution

√3

https://dl.doubtnut.com/l/_MXz2IgjTgYye
https://dl.doubtnut.com/l/_y0w4KV5JGywz
https://dl.doubtnut.com/l/_RLBsP7XXWd43


2. Find the rectangular form of the complex numbers. 

Watch Video Solution

(cos  + i sin  )(cos  + i sin  )
π

6

π

6

π

12

π

12

3. Given  = a + ib, show that  

Watch Video Solution

(x1 + iy1)(x2 + iy2)…(xn + iyn)

(x2
1 + y2

1)(x2
2 + y2

2)(x2
3 + y2

3)…(x2
n + y2

n) = a2 + b2

4. If  = cos , show that z = i tan .

Watch Video Solution

1 + z

1 − z
2θ + i sin 2θ θ

5. If cos , show that  

 and

α + cos β + cos γ = sin α + sin β + sin γ = 0

cos 3α + cos 3β + cos 3γ = 3 cos(α + β + γ)

https://dl.doubtnut.com/l/_RLBsP7XXWd43
https://dl.doubtnut.com/l/_Xq7xs3fiNHDm
https://dl.doubtnut.com/l/_hwKPGgKU2LgQ
https://dl.doubtnut.com/l/_H5FgtIwpY1Qs
https://dl.doubtnut.com/l/_1TRJmXglWziN


Exercise 2 8

Watch Video Solution

6. If z = x + iy and arg . Show that 

.

Watch Video Solution

( ) =
z − i

z + 2

π

4

x2 + y2 + 3x − 3y + 2 = 0

1. If  1 is a cube root of unity, show that 

Watch Video Solution

ω ±

+ = − 1
a + bω + cω2

b + cω + aω2

a + bω + cω2

c + aω + bω2

2. Show that  +

Watch Video Solution

( + )

5
√3

2

i

2
( − )

5

= − √3
√3

2

i

2

https://dl.doubtnut.com/l/_1TRJmXglWziN
https://dl.doubtnut.com/l/_usjlnXje0Cjx
https://dl.doubtnut.com/l/_rHjKOFVYFGne
https://dl.doubtnut.com/l/_nDP9dDgCPXEe


3. Find the value of .

Watch Video Solution

( )

10
1 + sin + i cosπ

10
π

10

1 + sin − i cosπ

10
π

10

4. If 2 cos  = x +  and 2 cos  = y + , show that  

Watch Video Solution

α
1

x
β

1

y

+ = 2 cos(α − β)
x

y

y

x

5. Solve the equation  = 0

Watch Video Solution

z3 + 27

6. If  is a cube root of unity, show that the roots of the equation 

 are .

Watch Video Solution

ω ≠ 1

(z − 1)3 + 8 = 0 −1, 1 − 2ω, 1 − 2ω2

https://dl.doubtnut.com/l/_1yWPTxJ16yAf
https://dl.doubtnut.com/l/_a4bHthCLtE67
https://dl.doubtnut.com/l/_cMxqvAn4Jj5E
https://dl.doubtnut.com/l/_zHRt51aokTe6


7. Find the value of 

Watch Video Solution

8

∑
k = 1

(cos + i )
2kπ

9
sin 2kπ

9

8. If  1 is a cube root of unity, show that  

Watch Video Solution

ω ±

(1 − ω + ω2)
6

+ (1 + ω − ω2)
6

= 128

9. If z = 2 - 2i, �nd the rotation of z by  radians in the counter clockwise

direction about the origin when 

Watch Video Solution

θ

θ =
π

3

10. Prove that the values of  are .

Watch Video Solution

4√−1 ± (1 ± i)
1

√2

https://dl.doubtnut.com/l/_mynEP1dYgFDB
https://dl.doubtnut.com/l/_R9FveCTUYlCg
https://dl.doubtnut.com/l/_yD1p4lMX7Xtm
https://dl.doubtnut.com/l/_TGhaunHLw9AI


Exercise 2 9

Watch Video Solution

1. 

A. 0

B. 1

C. 

D. 

Answer: A

Watch Video Solution

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

−1

i

2. The value of  is

A. 

13

∑
i = 1

(nn + in − 1)

1 + i

https://dl.doubtnut.com/l/_TGhaunHLw9AI
https://dl.doubtnut.com/l/_u8cOvOAgiFjJ
https://dl.doubtnut.com/l/_2RvZiremdXjK


B. 

C. 

D. 

Answer: A

Watch Video Solution

i

1

0

3. The area of the triangle formed by the complex numbers z, iz, and z +

iz in the Argand's diagram is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

|z|21

2

|z|2

|z|23

2

2|z|2

https://dl.doubtnut.com/l/_2RvZiremdXjK
https://dl.doubtnut.com/l/_LW2Z2aHt0GnC


4. The conjugate of a complex number is . Then, the complex

number is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1

i − 2

1

i + 2

−1

i + 2

−1

i − 2

1

i − 2

5. If z , then |z| is equal to

A. 0

B. 1

=
(√3 + i)

3
(3i + 4)2

(8 + 6i)2

https://dl.doubtnut.com/l/_LW2Z2aHt0GnC
https://dl.doubtnut.com/l/_mtstyqjs4Is9
https://dl.doubtnut.com/l/_m3Ch06oL0J6e


C. 2

D. 3

Answer: C

Watch Video Solution

6. If z is non zero complex number, such that 2i then |z| is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

z2 = z̄,

1

2

1

2

3

https://dl.doubtnut.com/l/_m3Ch06oL0J6e
https://dl.doubtnut.com/l/_CyBGoeDgKdWo


7. If |z-2 + i| 2, then the greatest value of |z| is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

≤

√3 − 2

√3 + 2

√5 − 2

√5 + 2

8. If | | = 2, then the least value of |z| is

A. 1

B. 2

C. 3

D. 5

z −
3

z

https://dl.doubtnut.com/l/_ugqPgnO1r44g
https://dl.doubtnut.com/l/_rmNUlLW72WYy


Answer: A

Watch Video Solution

9. If |z| = 1, then the value of .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1 + z

1 + z̄

z

z̄

1

z

1

10. The solution of the equation |z| -z = 1 + 2i is

A. − 2i
3

2

https://dl.doubtnut.com/l/_rmNUlLW72WYy
https://dl.doubtnut.com/l/_T1EMVqeMrB9F
https://dl.doubtnut.com/l/_0p3NsCkY8E7i


B. 

C. 

D. 

Answer: A

Watch Video Solution

− + 2i
3

2

2 − i
3

2

2 + i
3

2

11. If | | = 1,  

 then the value of  is

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

z1 |z2| = 2, |z3| = 3 and ∣ 9z1z2 + 4z1z3 + z2

z3 = 12 ∣ , |z1 + z2 + z3|

https://dl.doubtnut.com/l/_0p3NsCkY8E7i
https://dl.doubtnut.com/l/_7d8zxKM04Riw


12. If z is a complex number such that z , and z + , then |z|

is

A. 0

B. 1

C. 2

D. 3

Answer: B

Watch Video Solution

∈ C\R ∈ R
1

z

13.  are complex numbers such that 

 = 1 then 

A. 3

B. 2

z1, z3, and z3

z1 + z2 + z3 = 0 and |z1| = |z2| = |z3| z2
1 + z2

2 + z3
3

https://dl.doubtnut.com/l/_7d8zxKM04Riw
https://dl.doubtnut.com/l/_HPnM9xBzNW9h
https://dl.doubtnut.com/l/_xbym0xHMrTud


C. 1

D. 0

Answer: A

Watch Video Solution

14. If  is purely imaginary, then |z| is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

z − 1

z + 1

1

2

1

2

3

https://dl.doubtnut.com/l/_xbym0xHMrTud
https://dl.doubtnut.com/l/_Xx8Pcl9AAoW1


15. If z = x + iy is a complex number such that |z + 2| = |z - 2|, then the

locus of z is

A. real axis

B. imaginary axis

C. ellipse

D. circle

Answer: B

Watch Video Solution

16. The principal argument of  is

A. 

B. 

C. 

3

−1 + i

−
5π

6

−2π

3

−3π

4

https://dl.doubtnut.com/l/_xhr0yfYgDxe8
https://dl.doubtnut.com/l/_dziY0b1wCYJG


D. 

Answer: C

Watch Video Solution

−π

2

17. The principal argument of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(sin 40∘ + icos 40∘ )5

−110∘

−70∘

70∘

110∘

18. If (1 + i)(1 + 2i)(1 + 3i)….(1 + ni) = x + iy, then 2.5.10… is(1 + n2)

https://dl.doubtnut.com/l/_dziY0b1wCYJG
https://dl.doubtnut.com/l/_VRLvKUWFGdhF
https://dl.doubtnut.com/l/_POmjPgLFis9N


A. 1

B. 

C. 

D. 

Answer: D

Watch Video Solution

i

x2 + y2

1 + n2

19. If  1 is a cubic root of unit and  = A + B , then (A, B)

equals

A. 

B. 

C. 

D. 

Answer: D

ω ≠ (1 + ω)7
ω

(1, 0)

( − 1, 1)

(0, 1)

(1, 1)

https://dl.doubtnut.com/l/_POmjPgLFis9N
https://dl.doubtnut.com/l/_QffW5M9HcRF4


Watch Video Solution

20. The principal argument of the complex number  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(1 + i√3)
2

4i(1 − i√3)

2π

3

π

6

5π

6

π

2

21. If  are the roots of  + x + 1 = 0, then is

A. 

B. 

α and β x2 α2020 + β2020

−2

−1

https://dl.doubtnut.com/l/_QffW5M9HcRF4
https://dl.doubtnut.com/l/_PBTXB1c0WCyi
https://dl.doubtnut.com/l/_MijNW0RJ4TBs


C. 

D. 

Answer: B

Watch Video Solution

1

2

22. The product of all four values of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(cos + i sin )
π

3

π

3

3
4

−2

−1

1

2

https://dl.doubtnut.com/l/_MijNW0RJ4TBs
https://dl.doubtnut.com/l/_7QTPN9P9MDIf


23. If  1 is a cubit root unity and  = 3 k, then k is

equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ω ≠

∣
∣ 
∣ 
∣
∣

1 1 1

1 −ω2 − 1 ω2

1 ω2 ω7

∣
∣ 
∣ 
∣
∣

1

−1

√3i

−√3i

24. The value of  is

A. 

B. 

( )

10
1 + √3i

1 − √3i

cis
2π

3

cis
4π

3

https://dl.doubtnut.com/l/_AvPaoPO3YgTg
https://dl.doubtnut.com/l/_KXgCZsFbHPZh


C. 

D. 

Answer: A

Watch Video Solution

−cis
2π

3

−cis
4π

3

25. If , then number of distinct roots of 

 = 0.

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ω = cis
2π

3
∣
∣
∣
∣
∣

z + 1 ω ω2

ω z + ω2 1

ω2 1 z + ω

∣
∣ 
∣ 
∣
∣

1

2

3

4

https://dl.doubtnut.com/l/_KXgCZsFbHPZh
https://dl.doubtnut.com/l/_WbxBJyyJO0uq


https://dl.doubtnut.com/l/_WbxBJyyJO0uq

