
MATHS

BOOKS - PREMIERS PUBLISHERS

COMPLEX NUMBERS

Worked Example

1. Simplify the following : 

Watch Video Solution

i9

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_slRbM8IM0aXF


2. Simplify the following : 

Watch Video Solution

i2748

3. Simplify the following : 

Watch Video Solution

i1603

4. Simplify the following : 

Watch Video Solution

i − 1920

https://dl.doubtnut.com/l/_RvPN4ymHWniC
https://dl.doubtnut.com/l/_NrBN20FC6j4q
https://dl.doubtnut.com/l/_v92XyOvkN2vl


5. Simplify the following : 

Watch Video Solution

1

i

6. Simplify the following : 

Watch Video Solution

i − 74 + i88

7. Simplify the following : 

Watch Video Solution

100

∑
n = 1

in

https://dl.doubtnut.com/l/_8j8U21D2XIXm
https://dl.doubtnut.com/l/_v4LWzGBOqCFQ
https://dl.doubtnut.com/l/_tK0BtrwY9e50


8. Simplify the following : 

Watch Video Solution

ii2i3……………i80

9. 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

10. Reduce  in  form, �nd its real and

imaginary parts.

Watch Video Solution

4 + 3i

5 − 4i
x + iy

https://dl.doubtnut.com/l/_tK0BtrwY9e50
https://dl.doubtnut.com/l/_xdSvd4xhocPZ
https://dl.doubtnut.com/l/_mDKFlHtLXVvu
https://dl.doubtnut.com/l/_AZKjmqLRkdQg


11. If  �nd 

Watch Video Solution

z = ( )
9

1 + i

1 − i
z +

1

z

12. If  �nd 

View Text Solution

=
z − 1

z + 3
3 + 4i

2
z̄

13. If ,  �nd  

Watch Video Solution

z1 = 3 − 4i z2 = 2 + i

¯̄̄ ¯̄̄ ¯z1z2

https://dl.doubtnut.com/l/_AZKjmqLRkdQg
https://dl.doubtnut.com/l/_EZ0W16ZBadHg
https://dl.doubtnut.com/l/_cOa8i0rcYQRK
https://dl.doubtnut.com/l/_IPuGcWGLrFCZ
https://dl.doubtnut.com/l/_e14u8rHQBIpn


14. If ,  �nd  

Watch Video Solution

z1 = 3 − 4i z2 = 2 + i

¯̄¯̄¯̄¯̄¯̄¯
( )

z1

z2

15. If ,  �nd  

Watch Video Solution

z1 = 3 − 4i z2 = 2 + i

¯̄¯̄¯̄¯̄¯̄¯
( )

z2

z1

16. If ,  �nd  

Watch Video Solution

z1 = 3 − 4i z2 = 2 + i

z1z̄1 + z2z̄2

https://dl.doubtnut.com/l/_e14u8rHQBIpn
https://dl.doubtnut.com/l/_PNblSKYLAM6s
https://dl.doubtnut.com/l/_SwKPFqEaXhyF


17. If  �nd  and .

Watch Video Solution

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

(3 + i)
z − 1 z̄

18. Show that  is real and 

 ia purely imaginary.

View Text Solution

(i)(3 + i√5)
12

+ (3 − i√5)
12

(ii)( )
15

− ( )
1513 − i

5 − 3i

7 + 4i

2 + 3i

19. If , ,  �nd 

 and 

Watch Video Solution

z1 = 4 + 3i z2 = 12 − 5i z3 = 8 + 6i

|z1|, |z2|, |z3|, |z1 + z2| |z3 − z2|

https://dl.doubtnut.com/l/_FqcxX48tNNil
https://dl.doubtnut.com/l/_EQUJFkWbZ7AM
https://dl.doubtnut.com/l/_jvNUBrjxbjzl
https://dl.doubtnut.com/l/_X8eOf5Wf9Mf1


20. Find the following 

Watch Video Solution

|3 − 4i|

21. Find the following 

Watch Video Solution

|(2 + i)(3 − i)|

22. Find the following 

Watch Video Solution

∣
∣
∣

∣
∣
∣

−4 + 2i

2 + 3i

https://dl.doubtnut.com/l/_X8eOf5Wf9Mf1
https://dl.doubtnut.com/l/_kwHPliqbVgyd
https://dl.doubtnut.com/l/_WfCu47Q3bH7E


23. Find the following 

Watch Video Solution

∣
∣
∣

∣
∣
∣

(1 + i)(1 + 2i)

(1 + 3i)

24. Find the following 

Watch Video Solution

∣
∣∣
∣

∣
∣ ∣
∣

i(1 + 2i)
2

(2 + i)
4

25. Which one of the points , ,  is

nearest to the origin.

Watch Video Solution

1 + 2i 2 + 3i 1 − i

https://dl.doubtnut.com/l/_fU6VynuTwMqz
https://dl.doubtnut.com/l/_sjsQD8O5E3GT
https://dl.doubtnut.com/l/_b29YfjNr3NEA


26. For what values of  and  the numbers 

and  and complex conjugate to each other.

Watch Video Solution

x y −3 + ix2y

x2 + y + 4i

27. If  show that .

Watch Video Solution

|z| = 1 4 ≤ |z + 4 − 3i| ≤ 6

28. Show that the complex numbers , 

 are the vertices of an

equilateral triangle in the complex plane.

Watch Video Solution

3 + 3i

−3 − 3i( − 3√3 + i3√3)

https://dl.doubtnut.com/l/_b29YfjNr3NEA
https://dl.doubtnut.com/l/_Fr9LTBkkXuUw
https://dl.doubtnut.com/l/_eHC7eyCTYxvj
https://dl.doubtnut.com/l/_nx5OZOr2KmBa


29. Let  and  be complex numbers such that 

 then prove that 

Watch Video Solution

z1, z2 z3

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

|z1 + z2 + z3| = |z1z2 + z2z3 + z3z1|

30. 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

31. Find the square root of ( − 5 + 12i)

https://dl.doubtnut.com/l/_nx5OZOr2KmBa
https://dl.doubtnut.com/l/_kFmi1Xlfl8K2
https://dl.doubtnut.com/l/_eE83YpR2b9RX
https://dl.doubtnut.com/l/_ANIVDfVa1HYH


Watch Video Solution

32. If  then show that ,  and  form a

right angled isosceles triangle.

Watch Video Solution

z = 1 + 3i z iz z + zi

33. Show that  represents a circle �nd its

centre and radius.

Watch Video Solution

|2z + 5 − i| = 4

34. Show that  represents interior points

of a circle �nd its centre and radius.

|z + 2 − i| < 2

https://dl.doubtnut.com/l/_ANIVDfVa1HYH
https://dl.doubtnut.com/l/_5JWTbOYlvOz9
https://dl.doubtnut.com/l/_KK1SgqDBG0Hz
https://dl.doubtnut.com/l/_WNX4V9paqRC4


Watch Video Solution

35. Obtain the cartesian form of the locus of  in each of

the following. 

Watch Video Solution

z

|z + 2| = |z − 3i|

36. Obtain the cartesian form of the locus of  in each of

the following. 

Watch Video Solution

z

|3(x + iy) + 2 − 3i| = 2

https://dl.doubtnut.com/l/_WNX4V9paqRC4
https://dl.doubtnut.com/l/_zWWoRxoLWE4L
https://dl.doubtnut.com/l/_xZNBOCZ564Bq


37. Find the modulus and principal argument of the

following complex numbers . 

Watch Video Solution

1 + i√3

38. Find the modulus and principal argument of the

following complex numbers . 

Watch Video Solution

−1 + i√3

39. Find the modulus and principal argument of the

following complex numbers . 

https://dl.doubtnut.com/l/_ds9LiDxMM9Mx
https://dl.doubtnut.com/l/_9onjCUDlYR0r
https://dl.doubtnut.com/l/_y9rtSTiZgluY


Watch Video Solution

−1 − i√3

40. Find the modulus and principal argument of the

following complex numbers . 

Watch Video Solution

1 − i√3

41. Represent the complex numbers 

 and  in polar form.

Watch Video Solution

−1 + i ( − √3 − i)

https://dl.doubtnut.com/l/_y9rtSTiZgluY
https://dl.doubtnut.com/l/_Od4CB4Tc6uGU
https://dl.doubtnut.com/l/_RVJJDR9v0cuC
https://dl.doubtnut.com/l/_DraKnUNbBeLB


42. Find the principal argument Arg .

View Text Solution

z

43. Find the product of  and   

If  and 

Watch Video Solution

z1 z2

z1 = 2(cos. + i sin. )
π

3

π

3

z2 = 3(cos. + i sin. )
2π

3

2π

3

44. Simplify : 

Watch Video Solution

(cos 6θ + i sin 6θ)(cos 2θ + i sin 2θ)

(cos 4θ − i sin 4θ)(cos 3θ + i sin 3θ)

https://dl.doubtnut.com/l/_DraKnUNbBeLB
https://dl.doubtnut.com/l/_kA9MuCWgUEMd
https://dl.doubtnut.com/l/_NHHtY4GwWi8C


45. Represents the variable complex number . Find the

locus of  if .

Watch Video Solution

z

P arg( ) =
z − 1

z + 3

π

2

46. 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

47. Simplify 

Watch Video Solution

(sin. − i cos. )
12π

4

π

4

https://dl.doubtnut.com/l/_mUfS63GGfTr9
https://dl.doubtnut.com/l/_6KuIRMovch9O
https://dl.doubtnut.com/l/_cP49vE1X9CUL


48. If  is positive integer prove that 

.

Watch Video Solution

n

( )
n

= cos n( − θ) + i sin n( − θ)
1 + sin θ + i cos θ

1 + sin θ − i cos θ

π

2

π

2

49. Simplify 

Watch Video Solution

(√3 + i)
8

50. Simplify 

Watch Video Solution

(3 − i√3)
6

https://dl.doubtnut.com/l/_5WrZfyouoFFU
https://dl.doubtnut.com/l/_fSIpGlLc6Oer
https://dl.doubtnut.com/l/_N4gmJSFlWrhl


Watch Video Solution

51. Find the cube roots of unity.

Watch Video Solution

52. Find the fourth roots of unity.

Watch Video Solution

53. Solve  where  to  complex no.

View Text Solution

z4 − 16i = 0 z c

https://dl.doubtnut.com/l/_N4gmJSFlWrhl
https://dl.doubtnut.com/l/_5ky9au6SqPNk
https://dl.doubtnut.com/l/_Zxd9mXTNo5AM
https://dl.doubtnut.com/l/_V2dALVwIE7IY


Solution To Exercise 2 1

54. Find all the cube roots of 

Watch Video Solution

(1 + i√3)
1
3

55. 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. Simplify the following: 

i1947 + i1950

https://dl.doubtnut.com/l/_kjTlNuGdyo8x
https://dl.doubtnut.com/l/_czSaZNwDwq2q
https://dl.doubtnut.com/l/_Lj1tH34EH0NM


Watch Video Solution

2. 

Watch Video Solution

i1948 − i − 1869

3. Simplify the following: 

Watch Video Solution

12

∑
n − 1

in

4. Simplify : .

Watch Video Solution

i59 +
1

i59

https://dl.doubtnut.com/l/_Lj1tH34EH0NM
https://dl.doubtnut.com/l/_cFYvQij9vi3y
https://dl.doubtnut.com/l/_unAkTiRYz0Bj
https://dl.doubtnut.com/l/_4g2bBpUjAQbS


Solution To Exercise 2 2

5. Simplify the following: 

 

Watch Video Solution

i i2i3……i2000

6. Simplify the following: 

Watch Video Solution

10

∑
n = 1

in + 50

https://dl.doubtnut.com/l/_4g2bBpUjAQbS
https://dl.doubtnut.com/l/_b63pM1wIvhr9
https://dl.doubtnut.com/l/_na4VB0nhyPBm


1. Evaluate the following if  and 

Watch Video Solution

z = 5 − 2i w = − 1 + 3i

z + w

2. Evaluate the following if  and 

  

Watch Video Solution

z = 5 − 2i

w = − 1 + 3i

z − iw

3. Evaluate the following if  and 

  

z = 5 − 2i

w = − 1 + 3i

2z + 3w

https://dl.doubtnut.com/l/_fMv1gWXEac7H
https://dl.doubtnut.com/l/_V0kjbARUirhR
https://dl.doubtnut.com/l/_40dbtKhDWIzf


Watch Video Solution

4. Evaluate the following if  and 

  

Watch Video Solution

z = 5 − 2i

w = − 1 + 3i

zw

5. Evaluate the following if  and 

  

Watch Video Solution

z = 5 − 2i

w = − 1 + 3i

z2 + 2zw + w2

https://dl.doubtnut.com/l/_40dbtKhDWIzf
https://dl.doubtnut.com/l/_ecb5Fpm8zId3
https://dl.doubtnut.com/l/_BbWWd221fxBR


6. Evaluate the following if  and 

  

Watch Video Solution

z = 5 − 2i

w = − 1 + 3i

(z + w)2

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

complex numbers in Argand diagram. 

z, iz, and z + iz

Watch Video Solution

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

complex numbers in Argand diagram. 

https://dl.doubtnut.com/l/_O5ybygcldA5L
https://dl.doubtnut.com/l/_zFw5AtS2L4W4
https://dl.doubtnut.com/l/_X0NWFUPYPJ57


Solution To Exercise 2 3

z, -iz, and z - iz.

Watch Video Solution

9. 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

Watch Video Solution

1. If  1 - 3i,  = -4i and  = 5, show that  z1 = z2 z3

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

https://dl.doubtnut.com/l/_X0NWFUPYPJ57
https://dl.doubtnut.com/l/_PV0qopSrU0HW
https://dl.doubtnut.com/l/_mDGAJrGvKg80


Watch Video Solution

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

Watch Video Solution

z1 = z2 z3

(z1z2)z3 = z1(z2z3)

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

Watch Video Solution

z1 = 3, z2 = z3 = 5 +

z1(z2 + z3) = z1z2 + z1z3

4. If - 7i, and 4i, show that  z1 = 3, z2 = z3 = 5 +

(z1 + z2)z3 = z1z3 + z2z3

https://dl.doubtnut.com/l/_mDGAJrGvKg80
https://dl.doubtnut.com/l/_Kmt4NTIaEFTo
https://dl.doubtnut.com/l/_LNiqKBkq3Udj
https://dl.doubtnut.com/l/_xzJasz0KqlLh


Solution To Exercise 2 4

Watch Video Solution

5. 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

1. Write in the rectangular form 

Watch Video Solution

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

https://dl.doubtnut.com/l/_xzJasz0KqlLh
https://dl.doubtnut.com/l/_fhq7QwOTPiuk
https://dl.doubtnut.com/l/_xUdQ7B8ppBgo
https://dl.doubtnut.com/l/_9hNcmAlFoXLr


2. Write in the rectangular form 

Watch Video Solution

10 − 5i

6 + 2i

3. Write in the rectangular form 

Watch Video Solution

¯̄3̄i +
1

2 − i

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

Re

Watch Video Solution

( )
1

z

https://dl.doubtnut.com/l/_9hNcmAlFoXLr
https://dl.doubtnut.com/l/_zxAG2eKJlxxh
https://dl.doubtnut.com/l/_jk5X78zCbsKq
https://dl.doubtnut.com/l/_q1vZZ8agJYdY


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

Re

Watch Video Solution

(¯̄¯iz)

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

Im (3z +  - 4i)

Watch Video Solution

4z̄

7. If  and  + 3i, �nd the inverse of 

.

Watch Video Solution

z1 = 2 − i z2 = − 4

z1z2 and
z1

z2

https://dl.doubtnut.com/l/_q1vZZ8agJYdY
https://dl.doubtnut.com/l/_ERNf5KExC2KX
https://dl.doubtnut.com/l/_aclFrbLJj1pW
https://dl.doubtnut.com/l/_AdXP9qWFhdgL


8. 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

9. Prove the following properties: 

z is real if and only if z = 

Watch Video Solution

z̄

10. Prove the following properties: 

Re(z) =  and Im(z) = 

Watch Video Solution

z + z̄

2
z − z̄

2i

https://dl.doubtnut.com/l/_AdXP9qWFhdgL
https://dl.doubtnut.com/l/_mieEWlufCUdV
https://dl.doubtnut.com/l/_kJEvWa0DBhMI


11. Find the least value of the positve interger n for which

  

real

Watch Video Solution

(√3 + i)
n

12. Show that 

is purely imaginary.

Watch Video Solution

(2 + i√3)
10

− (2 − i√3)
10

https://dl.doubtnut.com/l/_kJEvWa0DBhMI
https://dl.doubtnut.com/l/_z3X1EZCTHdsA
https://dl.doubtnut.com/l/_t1dS2Y409gcL


Solution To Exercise 2 5

13. Show that 

 is real.

Watch Video Solution

( )
12

+ ( )
12

19 − 7i

9 + i

20 − 5i

7 − 6i

1. Find the modulus of the complex number 

Watch Video Solution

2i

3 + 4i

https://dl.doubtnut.com/l/_61zMT7UwzmnM
https://dl.doubtnut.com/l/_wcroVSbPKiYE


2. Find the modulus of the complex number 

Watch Video Solution

+
2 − i

1 + i

1 − 2i

1 − i

3. Find the modulus of the complex number 

Watch Video Solution

(1 − i)10

4. Find the modulus of the complex number 

2i(3 - 4i)(4 - 3i)

Watch Video Solution

https://dl.doubtnut.com/l/_dSfalwiBMec8
https://dl.doubtnut.com/l/_Bgb0aCklPOu1
https://dl.doubtnut.com/l/_TDt3XuXKRmx4


5. 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

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

Watch Video Solution

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

Watch Video Solution

≤ |z + 6 − 8i| ≤

https://dl.doubtnut.com/l/_tL4US2VMRszq
https://dl.doubtnut.com/l/_uF5ppUovl0vk
https://dl.doubtnut.com/l/_oaMPZp8CQzdu
https://dl.doubtnut.com/l/_mGzTnc1Jfk21


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

Watch Video Solution

≤ ∣∣z
3 − 3∣∣ ≤ 4.

9. If  = 2. show that the greatest and least value of

|z| are  - 1 respectively.

Watch Video Solution

∣
∣
∣
z −

∣
∣
∣

2

z

√3 + 1 and √3

10. If  are three complex numbers such

that 

show that .

Watch Video Solution

z1, z2, and z3

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

|9z1z2 + 4z1z3 + z2z3| = 6

https://dl.doubtnut.com/l/_mGzTnc1Jfk21
https://dl.doubtnut.com/l/_XiRKCPB8cRbH
https://dl.doubtnut.com/l/_ML2dgrELixnL


11. 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

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

Watch Video Solution

z3 + 2z̄

13. Find the square roots of 

(i) 4 + 3i

Watch Video Solution

https://dl.doubtnut.com/l/_ML2dgrELixnL
https://dl.doubtnut.com/l/_ok26yngTCCvB
https://dl.doubtnut.com/l/_chWNw3vyPJSa
https://dl.doubtnut.com/l/_N10Qvoc3NHpV


Solution To Exercise 2 6

14. Find the square roots of 

- 6 + 8i

Watch Video Solution

15. Find the square roots of 

- 5 - 12i.

Watch Video Solution

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

show that the locus of z is real axis.

∣
∣
∣

∣
∣
∣

z − 4i

z + 4i

https://dl.doubtnut.com/l/_1h3UWwdb2HEp
https://dl.doubtnut.com/l/_ngNSIQeF5Fkw
https://dl.doubtnut.com/l/_2Xx6Kjawyki3


Watch Video Solution

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: 

 = 3

Watch Video Solution

[Re(iz)]2

https://dl.doubtnut.com/l/_2Xx6Kjawyki3
https://dl.doubtnut.com/l/_tXCeLV9jwXOc
https://dl.doubtnut.com/l/_LTw8K0cWnY6N
https://dl.doubtnut.com/l/_j96aZliJpRn2


4. Obtain the Cartesian form of the locus of z = x + iy in

each of cases: 

Im[1 - i) z + 1] = 0

Watch Video Solution

5. Obtain the Cartesian form of the locus of z = x + iy in

each of cases: 

|z + i| = |z - 1|

Watch Video Solution

6. Obtain the Cartesian form of the locus of z = x + iy in

each of cases: 

https://dl.doubtnut.com/l/_j96aZliJpRn2
https://dl.doubtnut.com/l/_0uXLWEAOQ2Kt
https://dl.doubtnut.com/l/_a5P8SGGHIKUJ


Watch Video Solution

z̄ = z − 1

7. Show that the equations represent a circle, and , �nd

its centre and radius. 

| z - 2 - i|=3

Watch Video Solution

8. Show that the equations represent a circle, and , �nd

its centre and radius. 

|2z + 2 - 4i| = 2

Watch Video Solution

https://dl.doubtnut.com/l/_a5P8SGGHIKUJ
https://dl.doubtnut.com/l/_IxrVz7qv2haA
https://dl.doubtnut.com/l/_B6i9UQ0ZRluW


9. Show that the equations represent a circle, and , �nd

its centre and radius. 

|3z - 6 + 12i| = 8

Watch Video Solution

10. Obtain the Cartesian equation for the locus of z = x +

iy in each of the cases: 

|z - 4 | = 16

Watch Video Solution

https://dl.doubtnut.com/l/_B6i9UQ0ZRluW
https://dl.doubtnut.com/l/_xc0Sxw7ZnIBi
https://dl.doubtnut.com/l/_VpiqTMpfGIW1


Solution To Exercise 2 7

11. Obtain the Cartesian equation for the locus of z = x +

iy in each of the cases: 

 = 16

Watch Video Solution

|z − 4|2 − |z − 1|2

1. Write in polar form of the complex numbers.

2 + 

Watch Video Solution

i2√3

https://dl.doubtnut.com/l/_oDP8IqDoJeti
https://dl.doubtnut.com/l/_K9A1WNAU3mxY


2. Write in polar form of the complex numbers.

3 - i 

Watch Video Solution

√3

3. Write in polar form of the complex numbers.

Watch Video Solution

−2 − 2i

4. Write in polar form of the complex numbers.

Watch Video Solution

i − 1

cos  + i sin  π

3
π

3

https://dl.doubtnut.com/l/_DEpE1aa04OEL
https://dl.doubtnut.com/l/_HqzM2h7bwrzh
https://dl.doubtnut.com/l/_8Q0EzzxluQpo


5. 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

6. Find the rectangular form of the complex numbers. 

Watch Video Solution

cos  − i sin  π

6
π

6

2(cos  + i sin  )π

3
π

3

7. Given  = a + ib, show

that 

(x1 + iy1)(x2 + iy2)…(xn + iyn)

(x2
1 + y2

1)(x2
2 + y2

2)(x2
3 + y2

3)…(x2
n + y2

n) = a2 + b2

https://dl.doubtnut.com/l/_X4ePi5XBIrKJ
https://dl.doubtnut.com/l/_z9oaubPUxhkB
https://dl.doubtnut.com/l/_zq24sohfj8Ks


Watch Video Solution

8. Given  = a + ib, show

that 

Watch Video Solution

(x1 + iy1)(x2 + iy2)…(xn + iyn)

n

∑
r= 1

tan− 1 = tan− 1( ) + 2kπ,  k ∈ Z
yr

xr

b

a

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

Watch Video Solution

1 + z

1 − z
2θ + i sin 2θ θ

10. If cos ,

show that 

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

https://dl.doubtnut.com/l/_zq24sohfj8Ks
https://dl.doubtnut.com/l/_FymNBDzGI0xl
https://dl.doubtnut.com/l/_4ZkLn8cnQHNE
https://dl.doubtnut.com/l/_kvvzAs3a0zml


 and

Watch Video Solution

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

11. If ,

show that 

Watch Video Solution

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

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

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

.

Watch Video Solution

( ) =
z − i

z + 2

π

4

x2 + y2 + 3x − 3y + 2 = 0

https://dl.doubtnut.com/l/_kvvzAs3a0zml
https://dl.doubtnut.com/l/_c2jjJ9xunOnA
https://dl.doubtnut.com/l/_X6ZUv6MZVttB


Solution To Exercise 2 8

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

Watch Video Solution

ω ≠ 1

+ = 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

3. Find the value of .

Watch Video Solution

( )

10
1 + sin + i cosπ

10
π

10

1 + sin − i cosπ

10
π

10

https://dl.doubtnut.com/l/_xAS9SzCiDROn
https://dl.doubtnut.com/l/_7HoCcGFqdbFW
https://dl.doubtnut.com/l/_00QzKfLYtVGG


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

Watch Video Solution

α
1

x
β

1

y

xy − = 2i sin(α − β)
1

xy

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

Watch Video Solution

α
1

x
β

1

y

− = 2i sin(mα − nβ)
xm

yn

yn

xm

https://dl.doubtnut.com/l/_00QzKfLYtVGG
https://dl.doubtnut.com/l/_7wpSpnPS2ws5
https://dl.doubtnut.com/l/_mweytmCf2R29
https://dl.doubtnut.com/l/_B88M3UaJOISs


Watch Video Solution

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

Watch Video Solution

α
1

x
β

1

y

xmyn + = 2 cos(mα + nβ)
1

xmyn

8. Solve the equation  = 0

Watch Video Solution

z3 + 27

9. 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/_B88M3UaJOISs
https://dl.doubtnut.com/l/_iWNHS6dWjK6Y
https://dl.doubtnut.com/l/_K0I3ry4I8oqv
https://dl.doubtnut.com/l/_Tuf8VycmXvIG


10. Find the value of 

Watch Video Solution

8

∑
k = 1

(cos + i )
2kπ

9

sin 2kπ

9

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

Watch Video Solution

ω ±

(1 − ω + ω2)
6

+ (1 + ω − ω2)
6

= 128

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

 = 1

Watch Video Solution

ω ±

(1 + ω)(1 + ω2)(1 + ω4)(1 + ω8)…(1 + ω211

)

https://dl.doubtnut.com/l/_Tuf8VycmXvIG
https://dl.doubtnut.com/l/_lwPiJhZ3v15M
https://dl.doubtnut.com/l/_pT5ONaque1Pw
https://dl.doubtnut.com/l/_cmNfqE7OVAo4


13. 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

14. 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 =
2π

3

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

counter clockwise direction about the origin when 

θ

https://dl.doubtnut.com/l/_Kd4oB35bk9H3
https://dl.doubtnut.com/l/_i7LIZcVB9bSK
https://dl.doubtnut.com/l/_R8AZuXA3qDgJ


Solution To Exercise 2 9

Watch Video Solution

θ =
3π

2

16. Prove that the values of  are .

Watch Video Solution

4√−1 ± (1 ± i)
1

√2

1. 

A. 

B. 

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

0

1

https://dl.doubtnut.com/l/_R8AZuXA3qDgJ
https://dl.doubtnut.com/l/_HgQJ7IdFZKGI
https://dl.doubtnut.com/l/_jdWBumFe9Igt


C. 

D. i`

Answer: A

Watch Video Solution

−1

2. The value of  is

A. 

B. 

C. 

D. 

13

∑
i = 1

(nn + in − 1)

1 + i

i

1

0

https://dl.doubtnut.com/l/_jdWBumFe9Igt
https://dl.doubtnut.com/l/_WQsRd8npaJfx


Answer: A

Watch Video Solution

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/_WQsRd8npaJfx
https://dl.doubtnut.com/l/_HHbr02r3yKdT


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=
(√3 + i)

3
(3i + 4)2

(8 + 6i)2

https://dl.doubtnut.com/l/_HHbr02r3yKdT
https://dl.doubtnut.com/l/_uXb5uWbWQWaX
https://dl.doubtnut.com/l/_mFGuWyTjHY6R


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

0

1

2

3

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

then |z| is

A. 

B. 

z2 = z̄,

1

2

1

https://dl.doubtnut.com/l/_mFGuWyTjHY6R
https://dl.doubtnut.com/l/_HzsxxfjIijRg


C. 

D. 

Answer: A

Watch Video Solution

2

3

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

A. 

B. 

C. 

D. 

Answer: D

≤

√3 − 2

√3 + 2

√5 − 2

√5 + 2

https://dl.doubtnut.com/l/_HzsxxfjIijRg
https://dl.doubtnut.com/l/_se2w4WMLjgyV


Watch Video Solution

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

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

z −
3

z

1

2

3

5

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

1 + z̄

https://dl.doubtnut.com/l/_se2w4WMLjgyV
https://dl.doubtnut.com/l/_lOaMGidGuqSA
https://dl.doubtnut.com/l/_ezgDypNm0nUa


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

z

z̄

1

z

1

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

A. 

B. 

C. 

− 2i
3

2

− + 2i
3

2

2 − i
3

2

https://dl.doubtnut.com/l/_ezgDypNm0nUa
https://dl.doubtnut.com/l/_LTb4cP1vTLoE


D. 

Answer: A

Watch Video Solution

2 + i
3

2

11. If | | = 1,  

 then the value of  is

A. 

B. 

C. 

D. 

Answer: B

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

z3 = 12 ∣ , |z1 + z2 + z3|

1

2

3

4

https://dl.doubtnut.com/l/_LTb4cP1vTLoE
https://dl.doubtnut.com/l/_MkhZiXsC7pkM


Watch Video Solution

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

, then |z| is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∈ C\R

∈ R
1

z

0

1

2

3

https://dl.doubtnut.com/l/_MkhZiXsC7pkM
https://dl.doubtnut.com/l/_uUm2Bzq0ra0Y


13.  are complex numbers such that 

 = 1 then 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

z1, z3, and z3

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

z2
1 + z2

2 + z3
3

3

2

1

0

14. If  is purely imaginary, then |z| is
z − 1

z + 1

https://dl.doubtnut.com/l/_c2nnM35UskdO
https://dl.doubtnut.com/l/_lnYUNm6m0hw8


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1

2

1

2

3

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

https://dl.doubtnut.com/l/_lnYUNm6m0hw8
https://dl.doubtnut.com/l/_ikSWiORu129Z


C. ellipse

D. circle

Answer: B

Watch Video Solution

16. The principal argument of  is

A. 

B. 

C. 

D. 

Answer: C

3

−1 + i

−5π

6

−2π

3

−3π

4

−π

2

https://dl.doubtnut.com/l/_ikSWiORu129Z
https://dl.doubtnut.com/l/_tBMefhNVaI1g


Watch Video Solution

17. The principal argument of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(sin 40∘ + icos 40∘ )5

−110∘

−70∘

70∘

110∘

https://dl.doubtnut.com/l/_tBMefhNVaI1g
https://dl.doubtnut.com/l/_PWYEJQOok8KF


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

is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

(1 + n2)

1

i

x2 + y2

1 + n2

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

then (A, B) equals

ω ≠ (1 + ω)7
ω

https://dl.doubtnut.com/l/_0sFhCcWFEWC2
https://dl.doubtnut.com/l/_iFnnnE6iK7OF


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(1, 0)

( − 1, 1)

(0, 1)

(1, 1)

20. The principal argument of the complex number

 is

A. 

(1 + i√3)
2

4i(1 − i√3)

2π

3

https://dl.doubtnut.com/l/_iFnnnE6iK7OF
https://dl.doubtnut.com/l/_ne2p1yeNO5hO


B. 

C. 

D. 

Answer: D

Watch Video Solution

(π)(6)

5π

6

π

2

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

is

A. 

B. 

C. 

α and β x2

α2020 + β2020

−2

−1

1

https://dl.doubtnut.com/l/_ne2p1yeNO5hO
https://dl.doubtnut.com/l/_6yJ9b8O5Njyx


D. 

Answer: B

Watch Video Solution

2

22. The product of all four values of 

is

A. 

B. 

C. 

D. 

Answer: C

(cos + i sin )
π

3

π

3

3
4

−2

−1

1

2

https://dl.doubtnut.com/l/_6yJ9b8O5Njyx
https://dl.doubtnut.com/l/_JY2a6QrfMVgp


Watch Video Solution

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

https://dl.doubtnut.com/l/_JY2a6QrfMVgp
https://dl.doubtnut.com/l/_naF8TehhCcW6
https://dl.doubtnut.com/l/_kCJnbTArfGEO


24. The value of  is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

( )

10
1 + √3i

1 − √3i

cis
2π

3

cis
4π

3

−cis
2π

3

−cis
4π

3

25. If , then number of distinct roots of 

 = 0.

ω = cis
2π

3
∣
∣
∣
∣
∣

z + 1 ω ω2

ω z + ω2 1

ω2 1 z + ω

∣
∣ 
∣ 
∣
∣

https://dl.doubtnut.com/l/_kCJnbTArfGEO
https://dl.doubtnut.com/l/_lp1TzC7VRgog


Problem For Practice

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

1

2

3

4

1. If  is a root of the equation  

.  

Where ,  are real than  is :

1 − i

1 + i

ax2 + bx + 1 = 0

a b (a, b)

https://dl.doubtnut.com/l/_lp1TzC7VRgog
https://dl.doubtnut.com/l/_7ssokY0zqsTG


A. 

B. 

C. 

D. 

Answer: D

View Text Solution

(1, 1)

(1, − 1)

(0, 1)

(1, 0)

2. If is a cubeth root of unity root of : 

 is :

A. 

B. 

(1 − ω + ω2)
4

+ (1 + ω − ω2)
4

0

32

https://dl.doubtnut.com/l/_7ssokY0zqsTG
https://dl.doubtnut.com/l/_JtEhuKUBjxd5


C. 

D. 

Answer: C

Watch Video Solution

−16

−32

3. The arguments of the roots of a complex number di�er

by :

A. 

B. 

C. 

D. 

2π

n

π

n

3π

n

4π

n

https://dl.doubtnut.com/l/_JtEhuKUBjxd5
https://dl.doubtnut.com/l/_phVZJvlsdGRu


Answer: A

View Text Solution

4. 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

https://dl.doubtnut.com/l/_phVZJvlsdGRu
https://dl.doubtnut.com/l/_yg39BpW4PSaH
https://dl.doubtnut.com/l/_s2ewMikjgTQH


5. The number of values of  where 

and  are non zero integers prime to each other is :

A. 

B. 

C. 

D. 

Answer: B

View Text Solution

(cos θ + i sin θ)p / q
p

q

p

q

p + q

p − q

6. If  is a root of . Then the value

of  is :

− i + 3 x2 − 6x + k = 0

k

https://dl.doubtnut.com/l/_s2ewMikjgTQH
https://dl.doubtnut.com/l/_Po6khTh8njdW


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

5

√5

√10

10

7. If , then the value of .

A. 

B. 

C. 

x2 + y2 = 1
1 + x + iy

1 + x − iy

2x

x − iy

−2iy

https://dl.doubtnut.com/l/_Po6khTh8njdW
https://dl.doubtnut.com/l/_NWyfPph3TE3g


D. 

Answer: D

Watch Video Solution

x + iy

8. The value of  is

:

A. 

B. 

C. 

D. 

( )

100

+ ( )

100
−1 + i√3

2
−1 − i√3

2

2

0

−1

1

https://dl.doubtnut.com/l/_NWyfPph3TE3g
https://dl.doubtnut.com/l/_KFQNVw41QWUa


Answer: C

Watch Video Solution

9. The principal value of  lies in the interval :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

arg(z)

[0, ]
π

2

[ − π, π]

[0, π]

[ − π, 0]

https://dl.doubtnut.com/l/_KFQNVw41QWUa
https://dl.doubtnut.com/l/_3rYM9tMjJPg2
https://dl.doubtnut.com/l/_MuFwdehxytoB


10. If  lies in the third quadrant then  lies in the :

A. �rst quadrant

B. second quadrant

C. third quadrant

D. fourth quadrant

Answer: D

Watch Video Solution

− z̄ z

11. If  is  and  is rotated through an

angle  in the clockwise direction then the new position

of  is :

P ( + i )
1

2

√3

2
OP

π

2

P

https://dl.doubtnut.com/l/_MuFwdehxytoB
https://dl.doubtnut.com/l/_iH08dALkTjFR


A. 

B. 

C. 

D. 

Answer: D

View Text Solution

i − i
1

2

√3

2

−
−√3

2

1

2

− i − i
1

2

√3

2

−
√3

2

i

2

12. If the amplitude of a complex number is  then the

number is :

A. purely imaginery

B. purely real

π

2

https://dl.doubtnut.com/l/_iH08dALkTjFR
https://dl.doubtnut.com/l/_Huin2OOL8yNT


C. 

D. neither real nor imaginary

Answer: A

Watch Video Solution

0

13. If  then 

 is :

A. 

B. 

C. 

D. 

A + iB = (a1 + ib1)(a2 + ib2)(a3 + ib3)

A2 + B2

a2
1 + a2

2 + a2
3 + b2

1 + b2
2 + b2

3

(a1 + a2 + a3)2 + (b1 + b2 + b3)2

(a2
1 + b2

1)(a2
2 + b2

2)(a2
3 + b2

3)

(a2
1 + a2

2 + a2
3) + (b2

1 + b2
2 + b2

3)

https://dl.doubtnut.com/l/_Huin2OOL8yNT
https://dl.doubtnut.com/l/_3lxAu1ZXpdS7


Answer: C

Watch Video Solution

14. The points  in the complex plane are the

vertices of a parallelgram taken in order if and only if :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

z1z2z3z4

z1 + z4 = z2 + z3

z1 + z3 = z2 + z4

z1 + z2 = z3 + z4

z1 − z2 = z3 − z4

https://dl.doubtnut.com/l/_3lxAu1ZXpdS7
https://dl.doubtnut.com/l/_gEkGFxVvtVOh


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

 is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

ω

(1 − ω)(1 − ω2)(1 − ω4)(1 − ω8)

9

−9

16

32

https://dl.doubtnut.com/l/_gEkGFxVvtVOh
https://dl.doubtnut.com/l/_xtUY4YPlxUPg


16. Find the correct statement : The cube roots of unity

are :

A. in G.P. with common ratio 

B. in G.P with common ratio 

C. in A.P with common di�ernce 

D. in A.P with common di�erence 

Answer: A

Watch Video Solution

ω

ω2

ω

ω2

17. Which of the following is incorrect.?

https://dl.doubtnut.com/l/_5FnhDySZzKvW
https://dl.doubtnut.com/l/_sQxL3ecq0PrV


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

Re(z) ≤ |z|

Im(z) ≤ |z|

zz̄ = |z|2

Re(z) ≥ z

18. Which of the following is incorrect ?

A. 

B. 

C. 

|z1 + z2| ≤ |z1| + |z2|

|z1 − z2| ≤ |z1| + |z2|

|z1 − z2| ≥ ||z1| + |z2 ∣ ∣

https://dl.doubtnut.com/l/_sQxL3ecq0PrV
https://dl.doubtnut.com/l/_exDOm0M733ZJ


D. 

Answer: D

View Text Solution

|z1 + z2| ≥ |z1| + |z2|

19. Which of the following is incorrect ?

A.  is the mirror image of  on the real axis

B. polar form of  is 

C.  is a point, symmetrical to  about the origin

D. the polar form of  is 

Answer: D

View Text Solution

z̄ z

z̄ (r, θ)

−z z

−z ( − r, − θ)

https://dl.doubtnut.com/l/_exDOm0M733ZJ
https://dl.doubtnut.com/l/_CCuACAETukoV


20. Which of the following is correct statement ?

A. 

B. 

C. 

D. Multiplying by  means rotation through angle 

in the clockwise direction

Answer: C

View Text Solution

¯̄¯̄¯̄¯̄¯̄¯̄z1 + z2 = z̄1 − z̄2

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

|z1z2| = |z1||z2|

i
π

2

https://dl.doubtnut.com/l/_CCuACAETukoV
https://dl.doubtnut.com/l/_9pMZ8pbr4I2C


21. If then  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

zn = cos + i sin ,
nπ

3
nπ

3
z1, z2…. Z6

1

−1

i

− i

22. Which of the following is incorrect regarding 

roots of unity ?

nth

https://dl.doubtnut.com/l/_icH5vOPQV6SD
https://dl.doubtnut.com/l/_ShWVv37i2N7e


A. There are  distinct roots

B. The roots are in GP with common ratio 

C. The argument are in AP with common di�erence

D. Product of the roots 

Answer: D

View Text Solution

n

2π

n

2π

n

= 0

23. Find the correct staements in the following? If 

represents the complex number  and if 

then the locus of .

P

z |2z − 1| = 2|z|

z

https://dl.doubtnut.com/l/_ShWVv37i2N7e
https://dl.doubtnut.com/l/_uZsfw5ikTd1l


A. the straight line 

B. the straight line 

C. the straight line 

D. the circle 

Answer: A

Watch Video Solution

4x − 1 = 0

4y − 1 = 0

x − y = 0

x2 + y2 − 4x − 1 = 0

24. If  and  then the points , 

and  are:

A. vertices of a right angled triangle

B. vertices of an equilateral triangle

a = 3 + i z = 2 − 3i az 3az

−az

https://dl.doubtnut.com/l/_uZsfw5ikTd1l
https://dl.doubtnut.com/l/_GsYpbZkfbj6b


C. vertices of an isosceles triangle

D. collinear

Answer: D

Watch Video Solution

25. If  then the locus of  is :

A. a circle with centre at origin

B. a circle with centre at 

C. a straight line passing through origin

D. the perpendicular bisector of the line joining 

and 

|z − z1| = |z − z2| z

z1

z1

z2

https://dl.doubtnut.com/l/_GsYpbZkfbj6b
https://dl.doubtnut.com/l/_XZ14yxwQFr9X


Answer: D

Watch Video Solution

26. Find the odd one out .

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

+ i
1

2

√3

2

− i
−1

2

√3

2

+
√3

2

i

2

+
1

2

i

2

https://dl.doubtnut.com/l/_XZ14yxwQFr9X
https://dl.doubtnut.com/l/_5Phm29uJmWvz
https://dl.doubtnut.com/l/_3MZh4dXidm9L


27. =

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

1 + e − iθ

1 + eiθ

cos θ + i sin θ

cos θ − i sin θ

sin θ − i cos θ

sin θ + i cos θ

https://dl.doubtnut.com/l/_3MZh4dXidm9L


28. Match the following Column I to Column II

Watch Video Solution

29. choose the correct pair of statement : 

,  is an integer  (i)(cos θ + i sin θ)n = cos nθ + i sin nθ x

https://dl.doubtnut.com/l/_OchhTkUNX5GJ
https://dl.doubtnut.com/l/_0Zeo0bBuX5zm


,  is an

integer 

 If , then   

A.  and 

B.  and 

C.  and 

D.  and 

Answer: B

Watch Video Solution

(ii)(sin θ + i cos θ)n = sin nθ + i cos θnθ n

(iii) z = cos θ + i sin θ z − 1 = cos θ − i sin θ

(iv) = Re(z)
z + z̄

2

(i) (iv)

(i) (iii)

(i) (ii)

(i) (iii)

https://dl.doubtnut.com/l/_0Zeo0bBuX5zm


30. Find the incorrect pair of statements: 

  

 is not equal to   

  

A.  and 

B.  and 

C.  and 

D.  and 

Answer: B

Watch Video Solution

(i)Re(z) ≥ |z|

(ii)|zn| |z|n

(iii)|z1 + z2| ≤ |z1| + |z2|

(iv)z. z̄ = |z|2

(i) (iii)

(i) (ii)

(iii) (iv)

(i) (iv)

https://dl.doubtnut.com/l/_NXwrt4nTmlmp
https://dl.doubtnut.com/l/_WfR3i7sOXrAG


31. Find the odd one out .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

|1 + i| + |1 + 2i|

(i)24

(1 + i)2 − (1 − i)2

∣
∣
∣

∣
∣
∣

2 + i

3 + i

32. If  is the cube root of unity then 

Assertion :   

Reason : 

ω

(1 − ω + ω2)
6

+ (1 + ω − ω2)
6

= 128

1 + ω + ω2 = 0

https://dl.doubtnut.com/l/_WfR3i7sOXrAG
https://dl.doubtnut.com/l/_RcqIXK8q8fHf


A.  is the only clue to prove 

B. We can prove by expansion of each term in the LHS

C.  is wrong  is correct.

D.  is also needed to prove 

Answer: D

Watch Video Solution

R (A)

(A) (R)

ω3 = 1 (A)

33. Simplify 

Watch Video Solution

[ ]
10

i4 + i9 + i16

3 − 2i5 − i10 − i15

34. Find  and  if x y √x2 + 3x + 8 + (h + 4)i = y(2 + i)

https://dl.doubtnut.com/l/_RcqIXK8q8fHf
https://dl.doubtnut.com/l/_oukwM4dbAEzp
https://dl.doubtnut.com/l/_NpWhhxXZrEH6


View Text Solution

35.  represents the variable complex number  �nd the

locus of  if :  

View Text Solution

P z

z

IM( ) = − 2
2z + 1

iz + 1

36. Represents the variable complex number . Find the

locus of  if .

Watch Video Solution

z

P arg( ) =
z − 1

z + 3

π

2

https://dl.doubtnut.com/l/_NpWhhxXZrEH6
https://dl.doubtnut.com/l/_XkqKq5xqMLnd
https://dl.doubtnut.com/l/_MWfRCMmKm99B


37.  represents the variable complex number  �nd the

locus of  if :  

Watch Video Solution

P z

z

Re( ) = 1
z + 1

z + i

38. Simplify : 

Watch Video Solution

(cos 3θ + i sin 3θ)
2
(cos 3θ − i sin 3θ)

− 3

(cos 4θ + i sin 4θ) − 4(cos θ + i sin θ)2

39. If  and  are the roots of  and 

Watch Video Solution

α β x2 − 2x + 2 = 0

cot θ = y + 1, show =
(y + α)n − (y + β)n

α − β

sin nθ

sinn θ

https://dl.doubtnut.com/l/_qopHdThNZUjQ
https://dl.doubtnut.com/l/_Wv2loOY7MIer
https://dl.doubtnut.com/l/_Z3CRLmXyRR1n


40. If  and  are the roots of  the

prove that  .Here �nd 

.

View Text Solution

α β x2 − 2x + 2 = 0

αn − βn = i2n + 1 sin( )
nπ

3

α9 − β9

41. Solve 

View Text Solution

x9 − x5 + x4 − 1 = 0

42. show that

h id l i

( )

5

+ ( )

5

= − 1
−1 + i√3

2

−1 − i√3

2

https://dl.doubtnut.com/l/_Z3CRLmXyRR1n
https://dl.doubtnut.com/l/_SJFDtgIO5wnH
https://dl.doubtnut.com/l/_TBZLi15Q0XQc
https://dl.doubtnut.com/l/_O6mmCQ2VTDau


Watch Video Solution

43. Find all values of  and hence �nd the

product of all the values .

Watch Video Solution

( − i )
1

2

√3

2

3
4

44. If  Prove that 

Watch Video Solution

x = cos θ + i sin θ = i tan θ
x2n − 1

x2n + 1

45. Prove that 

Watch Video Solution

( )

8

= − 1
1 + sin. + i cos.π

8

π

8

1 + sin. − i cos.π

8

π

8

https://dl.doubtnut.com/l/_O6mmCQ2VTDau
https://dl.doubtnut.com/l/_zSNxegmTFVfc
https://dl.doubtnut.com/l/_hRn5Rj7lZCEC
https://dl.doubtnut.com/l/_cmVQ19hsRThC


https://dl.doubtnut.com/l/_cmVQ19hsRThC

