
MATHS

BOOKS - VIKRAM PUBLICATION ( ANDHRA PUBLICATION)

DE MOIVRE'S THEOREM

SOLVED PROBLEMS

1. Simplify 

Watch Video Solution

(cos α + i sin α)
4

(sin β + i cos β)8

2. If m, n integers and  then

prove that

.

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

xmyn + = 2 cos(mα + nβ)  and xmyn − = 2i sin(mα + nβ
1

xmyn

1

xmyn

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_4iQlo9JlH2Vo
https://dl.doubtnut.com/l/_gypQuDSgqJ45


Watch Video Solution

3. If n is a positive integer, show that 

.

Watch Video Solution

(1 + i)
n

+ (1 − i)
n

= 2 cos( )
n + 2

2
nπ

4

4. If n is an integer then show that 

.

Watch Video Solution

(1 + cos θ + i sin θ)
n

+ (1 + cos θ − i sin θ)
n

= 2n + 1 cosn(θ/2)cos( )
nθ

2

5. If  , Prove that  

.

Watch Video Solution

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

cos2 α + cos2 β + cos2 γ = = sin2 α + sin2 β + sin2 γ
3

2

https://dl.doubtnut.com/l/_gypQuDSgqJ45
https://dl.doubtnut.com/l/_s8p7icH4Kucg
https://dl.doubtnut.com/l/_TFgAQASsVq9m
https://dl.doubtnut.com/l/_pmohkAL4OBqs
https://dl.doubtnut.com/l/_j49IDUELI7wX


6. Find all the values of  .

Watch Video Solution

(√3 + i)
1
4

7. Find all the roots of the equation 

Watch Video Solution

x11 − x7 + x4 − 1 = 0

8. If  are the cube roots of unity prove that  

Watch Video Solution

1, ω, ω2

(1 − ω + ω2)
6

+ (1 − ω2 + ω)
6

= 128 = (1 − ω + ω2)
7

+ (1 + ω − ω2)
7

9. If  are the cube roots of unity prove that  

Watch Video Solution

1, ω, ω2

(a + b)(aω + bω2)(aω2 + bω) = a3 + b3

https://dl.doubtnut.com/l/_j49IDUELI7wX
https://dl.doubtnut.com/l/_Qx6SWtCq2Jzo
https://dl.doubtnut.com/l/_dhtxezaPYGkR
https://dl.doubtnut.com/l/_KNqXtnDlcjNb


Textual Exercise (EXERCISE - 2 (a) )

10. If  are the cube roots of unity prove that  

.

Watch Video Solution

1, ω, ω2

x2 + 4x + 7 = 0  where x = ω − ω2 − 2

11. If  are the roots of the equation  then prove that 

.

Watch Video Solution

α, β x2 + x + 1 = 0

α4 + β4 + α − 1β − 1 = 0

1. If n is integer then show that 

 .

Watch Video Solution

(1 + i)2n + (1 − i)2n = 2n + 1 cos.
nπ

2

https://dl.doubtnut.com/l/_VKl8B2KxpkM4
https://dl.doubtnut.com/l/_mYJHJe9RSB6q
https://dl.doubtnut.com/l/_t7ABgAtlsHrj


2. Find the values of the following : 

Watch Video Solution

(1 + I√3)
3

3. Find the values of the following : 

Watch Video Solution

(1 − i)8

4. Find the values of the following : 

Watch Video Solution

(1 + i)16

5. Find the values of the following : 

( + )

5

− ( − )

5
√3
2

i

2

√3
2

i

2

https://dl.doubtnut.com/l/_WBdIlr0spmhk
https://dl.doubtnut.com/l/_NM7MJo7e4uXF
https://dl.doubtnut.com/l/_dkC00dkabrVZ
https://dl.doubtnut.com/l/_VqSDHqegGZta


Watch Video Solution

6. If  are the roots of the equation  then for any

 show that .

Watch Video Solution

α, β x2 − 2x + 4 = 0

n ∈ N αn + βn = 2n + 1 cos( )
nπ

3

7. If   

 then show that 

Watch Video Solution

cos α + cos β + cos γ = 0

= sin α + sin β + sin γ

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

8. If   

 then show that 

Watch Video Solution

cos α + cos β + cos γ = 0

= sin α + sin β + sin γ

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

https://dl.doubtnut.com/l/_VqSDHqegGZta
https://dl.doubtnut.com/l/_HZfJEQA3oR4r
https://dl.doubtnut.com/l/_sFo3yN43cHM9
https://dl.doubtnut.com/l/_9rCbW578ypy4


9. If   

 then show that 

Watch Video Solution

cos α + cos β + cos γ = 0

= sin α + sin β + sin γ

cos(α + β) + cos(β + γ) + cos(γ + α) = 0

10. If n is integer and , then show that 

.

Watch Video Solution

z = cisθ, (θ ≠ (2n + 1)π /2)

= i tan nθ
z2n − 1

z2n + 1

11. If  , then show that 

(i)   

(ii) 

Watch Video Solution

(1 + x)
n

= a0 + a1x + a2x2 + ………. + anxn

a0 − a2 + a4 − a6 + ……… = 2n / 2 cos.
nπ

4

a1 − a3 + a5 − a7 + ……. . = 2n / 2 sin.
nπ

4

https://dl.doubtnut.com/l/_9rCbW578ypy4
https://dl.doubtnut.com/l/_1BjG7LV0hjIj
https://dl.doubtnut.com/l/_QGkiDLkADjPo
https://dl.doubtnut.com/l/_5wFIBr41U2vT


EXERCISE - 2 (b)

1. Find all the values of following . 

Watch Video Solution

(1 − I√3)
1 / 3

2. Find all the values of following . 

Watch Video Solution

( − i)1 / 6

3. Find all the values of following . 

Watch Video Solution

(1 + i)2 / 3

https://dl.doubtnut.com/l/_zBIgYdc8PdFN
https://dl.doubtnut.com/l/_QZ60WNQOWv2f
https://dl.doubtnut.com/l/_R0y3DKLuZyua


4. Find all the values of following . 

Watch Video Solution

( − 16)1 / 4

5. Find all the values of following . 

Watch Video Solution

( − 32)1 / 5

6. If A, B, C are angles of a triangle such that

, then �nd the value of xyz.

Watch Video Solution

x = cisA, y = cisB, z = cisC

7. If  , then �nd the value of .

Watch Video Solution

x = cisθ [x6 + ]
1

x6

https://dl.doubtnut.com/l/_N8te1z3Re6WT
https://dl.doubtnut.com/l/_Mk0IKfw9I6UZ
https://dl.doubtnut.com/l/_bw3rowp0NXRr
https://dl.doubtnut.com/l/_sAViMLASlPBc


8. Find the cube roots of 8 .

Watch Video Solution

9. If  are the cube roots of unity, then prove that  

 .

Watch Video Solution

1, ω, ω2

+ =
1

2 + ω

1

1 + 2ω

1

1 + ω

10. If  are the cube roots of unity, then prove that  

.

Watch Video Solution

1, ω, ω2

(2 − ω)(2 − ω2)(2 − ω10)(2 − ω11) = 49

11. If  are the cube roots of unity, then prove that  1, ω, ω2

(x + y + z)(x + yω + zω2)(x + yω2 + zω) = x3 + y3 + z3 − 3xyz

https://dl.doubtnut.com/l/_sAViMLASlPBc
https://dl.doubtnut.com/l/_CAmuyN3RJO0N
https://dl.doubtnut.com/l/_DS9wXSwU3As1
https://dl.doubtnut.com/l/_dTHRfajFlP4D
https://dl.doubtnut.com/l/_ITjoVIErWQlm


Watch Video Solution

12. Prove that  are the roots of , where 

 are the complex cube roots of unity .

Watch Video Solution

−ω,  and − ω2 z2 − z + 1 = 0

ω  and ω2

13. If  are the cube roots of unity , then �nd the values of the

following . 

Watch Video Solution

1, ω, ω2

(a + b)3 + (aω + bω2)
3

+ (aω2 + bω)
3

14. If  are the cube roots of unity , then �nd the values of the

following . 

Watch Video Solution

1, ω, ω2

(a + 2b)2 + (aω2 + 2bω)
2

+ (aω + 2bω2)
2

https://dl.doubtnut.com/l/_ITjoVIErWQlm
https://dl.doubtnut.com/l/_m8xVVZvuS0qe
https://dl.doubtnut.com/l/_M4l5GZz5sUwT
https://dl.doubtnut.com/l/_ooGfMBSbLekk


15. If  are the cube roots of unity , then �nd the values of the

following . 

Watch Video Solution

1, ω, ω2

(1 − ω + ω2)
3

16. If  are the cube roots of unity , then �nd the values of the

following . 

Watch Video Solution

1, ω, ω2

(1 − ω)(1 − ω2)(1 − ω4)(1 − ω8)

17. If  are the cube roots of unity , then �nd the values of the

following . 

Watch Video Solution

1, ω, ω2

[ ] + [ ]
a + bω + cω2

c + aω + bω2

a + bω + cω

b + cω + aω2

https://dl.doubtnut.com/l/_YfPQ65hx8nGr
https://dl.doubtnut.com/l/_GhYOLTSZvgXQ
https://dl.doubtnut.com/l/_yxosfKZzHLGR
https://dl.doubtnut.com/l/_8923PLLXSJHN


18. If  are the cube roots of unity , then �nd the values of the

following . 

Watch Video Solution

1, ω, ω2

(1 + ω)
3

+ (1 + ω2)
3

19. If  are the cube roots of unity , then �nd the values of the

following . 

Watch Video Solution

1, ω, ω2

(1 − ω + ω2)
5

+ (1 + ω − ω2)
5

20. Solve the following equations. 

Watch Video Solution

x4 − 1 = 0

https://dl.doubtnut.com/l/_8923PLLXSJHN
https://dl.doubtnut.com/l/_U19dUqSMhrzk
https://dl.doubtnut.com/l/_ihDB02Ssk757


21. Solve the following equations. 

Watch Video Solution

x5 + 1 = 0

22. Solve the following equations. 

Watch Video Solution

x9 − x5 + x4 − 1 = 0

23. Solve the following equations. 

Watch Video Solution

x4 + 1 = 0

24. Find the number of roots of unity, which are also  roots of

unity .

15th 25th

https://dl.doubtnut.com/l/_JP2Ipldv5qiK
https://dl.doubtnut.com/l/_NGf8QQl5I4nZ
https://dl.doubtnut.com/l/_piyKC63Pm2h0
https://dl.doubtnut.com/l/_w3xHKYMWeKhq


Watch Video Solution

25. If the cube roots of unity are , then �nd the roots of the

equation 

.

Watch Video Solution

1, ω, ω2

(x − 1)3 + 8 = 0

26. Find the product of all the values of .

Watch Video Solution

(1 + i)4 / 5

27. If , where z is a complex number , prove that 

.

Watch Video Solution

z2 + z + 1 = 0

(z + )
2

+ (z2 + ) + (z3 + )
2

+ (z4 + )
2

+ (z5 + )
2

+
1

z

1

z2

1

z3

1

z4

1

z5

https://dl.doubtnut.com/l/_w3xHKYMWeKhq
https://dl.doubtnut.com/l/_qaTC5RB3f9f1
https://dl.doubtnut.com/l/_LYLvudUviii6
https://dl.doubtnut.com/l/_4Cu6ogVK1lKe
https://dl.doubtnut.com/l/_0Q87m4ybX37J


28. If  be the  roots of unity, then prove that 

Watch Video Solution

1, α, α2, α3, …, αn − 1 nth

1p + αp + (α2)
p

+ (α3)
p

+ … + (αn − 1)
p

= {
0 if  p ≠ kn

n if  p = kn
 where 

29. Prove the sum of  powers of the roots of the equation 

 is zero and hence deduce the roots of 

Watch Video Solution

99tth

x7 − 1 = 0

x6 + x5 + x4 + x3 + x2 + x + 1 = 0

30. If n is a positive integer, show that 

.

Watch Video Solution

(P + iQ)
1 / n

+ (P − iQ)
1 / n

= 2(P 2 + Q2)
1 / 2n

cos( , tan. )
1

n

Q

P

https://dl.doubtnut.com/l/_0Q87m4ybX37J
https://dl.doubtnut.com/l/_0mj4eLTGwvos
https://dl.doubtnut.com/l/_gqJelEg2CkU0


Very Short Answer Questions

31. Show that one value of 

.

Watch Video Solution

( )

8 / 3

 is − 1
1 + sin. + i cos.π

8
π

8

1 + sin. − i cos.π

8
π

8

32. Solve , where n is a positive integer.

Watch Video Solution

(x − 1)n = xn

1. Find the values of 

Watch Video Solution

(1 − i)8

2. If , then �nd the value of .

W t h Vid S l ti

x = cisθ [x6 + ]
1

x6

https://dl.doubtnut.com/l/_uD7rkgVDuPpu
https://dl.doubtnut.com/l/_VJXnbTWKK802
https://dl.doubtnut.com/l/_JisuKSEATtA9
https://dl.doubtnut.com/l/_E3qQsKoLcuS7


Short Answer Questions

Watch Video Solution

1. If A,B,C are angles of a triangle such that

, then �nd the value of xyz .

Watch Video Solution

x = cisA, y = cisB, z = cisC

2. If  are the cube roots of unity, then prove that

 .

Watch Video Solution

1, ω, ω2

+ =
1

2 + ω

1

1 + 2ω

1

1 + ω

3. .

Watch Video Solution

(2 − ω)(2 − ω2)(2 − ω10)(2 − ω11) = 49

https://dl.doubtnut.com/l/_E3qQsKoLcuS7
https://dl.doubtnut.com/l/_a3A83jyale5M
https://dl.doubtnut.com/l/_gsrTqSvNgvKF
https://dl.doubtnut.com/l/_eg6VhXtxTmRf


Long Answer Questions

1. If  are the roots of the equation  then for any 

 show that .

Watch Video Solution

α, β x2 − 2x + 4 = 0

n ∈ N αn + βn = 2n + 1 cos( )
nπ

3

2. Show that one value of 

.

Watch Video Solution

( )

8 / 3

 is − 1
1 + sin. + i cos.π

8
π

8

1 + sin. − i cos.π

8
π

8

3. If n is a positive integer, show that 

.

Watch Video Solution

(1 + i)n + (1 − i)n = 2 cos( )
n + 2

2
nπ

4

https://dl.doubtnut.com/l/_40UMLMWYJkCu
https://dl.doubtnut.com/l/_R07okrzPDXyk
https://dl.doubtnut.com/l/_oWZNvdVPMqp8


4. If n is an integer then show that 

.

Watch Video Solution

(1 + cos θ + i sin θ)n + (1 + cos θ − i sin θ)n = 2n + 1 cosn(θ/2)cos( )
nθ

2

5. If  , Prove that  

.

Watch Video Solution

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

cos2 α + cos2 β + cos2 γ = = sin2 α + sin2 β + sin2 γ
3

2

6. If  are the cube roots of unity prove that 

(i)  

 

(ii)   

(iii) .

Watch Video Solution

1, ω + ω2

(1 − ω + ω2)
6

+ (1 − ω2 + ω)
6

= 128

= (1 − ω + ω2)
7

+ (1 + ω − ω2)
7

(a + b)(aω + bω2)(aω2 + bω) = a3 + b3

x2 + 4x + 7 = 0  where x = ω − ω2 − 2

https://dl.doubtnut.com/l/_Ad7w5NMCoQXz
https://dl.doubtnut.com/l/_GtkG7uLl97yy
https://dl.doubtnut.com/l/_0WyCsgoKX7r2



