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SUMMATION OF TRIGONOMETRIC SERIES - FOR

COMPETITION

Solved Examples

1. Find the sum of the series

Watch Video Solution

sin2 α + sin2(α + β) + sin2(α + 2β)… + sin2(α + (n − 1)β)

2. If B be the exterior angle of a regular polygon of n - sides and A is any

constant then  terms is equalcos A + cos(A + B) + cos(A + 2B).... n

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_K1tYKLc4dT8Y
https://dl.doubtnut.com/l/_tNx2TA5y8s5z


to

Watch Video Solution

3. Sum of n terms of the series

Watch Video Solution

sin α − sin(α + β) + sin(α + 2β) − sin(α + 3β) + ….

4. Sum to terms of the series

 is equal to

Watch Video Solution

sin θ sin 2θ + sin 2θ sin 3θ + sin 3θ sin 4θ + .... .

5. Find the value of .

Watch Video Solution

cos + cos + cos + cos + cos
π

11

3π

11

5π

11
7π

11

9π

11

https://dl.doubtnut.com/l/_tNx2TA5y8s5z
https://dl.doubtnut.com/l/_zco99WIY7CO2
https://dl.doubtnut.com/l/_PSVQQWgTyX9j
https://dl.doubtnut.com/l/_vI3URBhjm2PC


6.  terms is equal

to

Watch Video Solution

+ + + .... n
sin x

sin 2x sin 3x

sin x

sin 3x sin 4x

sin x

sin 4x sin 5x

7. Find the sum of the series

 to n

tems

Watch Video Solution

cos ecθ ⋅ cos ec2θ + cos ec2θ ⋅ cos ec3θ + cos ec3θ ⋅ cos ec4θ + …

8. Find the sum of n terms the series:

Watch Video Solution

+ + + …
1

cos θ + cos 3θ

1

cos θ + cos 5θ

1

cos θ + cos 7θ

https://dl.doubtnut.com/l/_7pn57BnH3Uu1
https://dl.doubtnut.com/l/_icPlJHUV2JiC
https://dl.doubtnut.com/l/_fv45UTwKMZu2


9. Find the sum to  terms of the series

Watch Video Solution

n

+ + + …
sin x

cos x + cos 2x

sin 2x

cos x + cos 4x

sin 3x

cos x + cos 6x

10. Find the sum to  terms of the series

Watch Video Solution

n

sin3 θ + sin3 3θ + sin3 9θ + sin3 27θ + …
1

3

1

32

1

33

11. Prove that: 

to n terms = 

Watch Video Solution

cos ecθ + cos ec( ) + cos ec( ) + cos ec( ) + …
θ

2

θ

22

θ

23

cot( ) − cot θ
θ

2n

12. Find the sum of the series

tan x + 2 tan 2x + 22tan 22x + … + 2n − 1tan 2n − 1x

https://dl.doubtnut.com/l/_wCniygslgv80
https://dl.doubtnut.com/l/_n7c99lAXA1Ar
https://dl.doubtnut.com/l/_mId2oQrd7OPa
https://dl.doubtnut.com/l/_Rg15X6E4UBEs


Watch Video Solution

13.  to 

Watch Video Solution

tan( ) + tan( ) + ....
1

22

π

22

1

23

π

23
∞

14. Sum the series

Watch Video Solution

tan− 1( ) + tan− 1( ) + … + tan− 1(
x

1 + 1 ⋅ 2x2

x

1 + 2 ⋅ 3x2

x

1 + n ⋅ (n +

15. Find the sum of the series

to n terms

Watch Video Solution

tan− 1( ) + tan− 1( ) + tan− 1( ) + tan− 1( ) + ............
1

2

1

2

1

18

1

32

https://dl.doubtnut.com/l/_Rg15X6E4UBEs
https://dl.doubtnut.com/l/_bDrTmknAkyVD
https://dl.doubtnut.com/l/_sFvX2Zq9lOpK
https://dl.doubtnut.com/l/_Mnyii6lYr9Jk


16. Find the sum

Watch Video Solution

tan− 1( ) + tan− 1( ) + … + tan− 1(
1

3 + 3.1 + 12

1

3 + 3.2 + 22

1

3 + 3n +

17. The sum of the in�nte series

Watch Video Solution

sin− 1( ) + sin− 1( ) + .... sin− 1( )
1

√2

√2 − 1

√6

√n − √n − 1

√n(n + 1)

18. Find the sum of the series

Watch Video Solution

cos α + x cos(α + β) + cos(α + 2β) + … → ∞
x2

2!

19. Find the sum of the series 

Watch Video Solution

sin θ − + − … → ∞
sin 2θ

2!

sin 3θ

3!

https://dl.doubtnut.com/l/_4bOXHg7eJTWA
https://dl.doubtnut.com/l/_at0FC76YVdrd
https://dl.doubtnut.com/l/_rsqkBhruKqx1
https://dl.doubtnut.com/l/_1gCmChmIVJ0e


Exercise

1. Show that if  

Watch Video Solution

n > 2

cos2( ) + cos2( ) + cos2( ) + ...nterms =
π

n

3π

n

5π

n

n

2

2. show that :  

terms 

Watch Video Solution

sin2 α + sin2(α + ) + sin2(α + ) + .... .
2π

n

4π

n
n

=
n

2

3. If 4n  =  , then  terms is equal to:(1)

, (2)  . (3)  (4) 

Watch Video Solution

θ π sin2 θ + sin2 3θ + sin2 5θ + .... 2n

n 2n 3n n2

https://dl.doubtnut.com/l/_1gCmChmIVJ0e
https://dl.doubtnut.com/l/_9NOwjbY2BvwD
https://dl.doubtnut.com/l/_OLNhcT9cWjG8
https://dl.doubtnut.com/l/_vzZlPqxN8XFq


4. Prove that:

Watch Video Solution

= tan nθ
sin θ + sin 3θ + sin 5θ + … → nterms

cos θ + cos 3θ + cos 5θ + … → nterms

5. Sum ot n terms the series 

Watch Video Solution

sin3 θ + sin3 3θ + sin3 5θ + …

6. Sum to n terms the series

Watch Video Solution

cos θ − sin 2θ − cos 3θ + sin 4θ + cos 5θ − ……

7. Sum of n terms of the series

Watch Video Solution

sin α − sin(α + β) + sin(α + 2β) − sin(α + 3β) + ….

https://dl.doubtnut.com/l/_ORQSVSAA53W9
https://dl.doubtnut.com/l/_lpxzQqXiupi3
https://dl.doubtnut.com/l/_YNQyE7cfMbrQ
https://dl.doubtnut.com/l/_6Jx7gJdJvljt
https://dl.doubtnut.com/l/_1GQl6mEnS8YU


8. Find the sum to n terms o the series

Watch Video Solution

cos2 α + cos2(α + β) + cos2(α + 2β) + . .

9. Find the sum of the series

terms

Watch Video Solution

cos θ. cos 2θ + cos 3θ. cos 4θ + cos 5θ. cos 6θ + … → n

10. Prove that:

Watch Video Solution

= tan nθ
sin θ + sin 3θ + sin 5θ + … → nterms

cos θ + cos 3θ + cos 5θ + … → nterms

11. Find the sum of n terms of the series

Watch Video Solution

√1 − sin 2θ + (√1 − sin 4θ + √1 − sin 6θ + …

https://dl.doubtnut.com/l/_1GQl6mEnS8YU
https://dl.doubtnut.com/l/_9QvyEtn6qX3K
https://dl.doubtnut.com/l/_gEOh4waq1PVe
https://dl.doubtnut.com/l/_nyBFblgqj1C9


12. If  be the exterior angle of a regular polygon of n sides and  is any

constant, then prove that

Watch Video Solution

ϕ θ

cos θ + cos(θ + ϕ) + cos(θ + 2ϕ) + … + → nterm = 0

13. Prove that  to n terms= 1/2 

Watch Video Solution

cos2 x + cos2 3x + cos2 5x + .... +

[n + ]
sin 4nx

2 sin 2x

14. Prove that:

Watch Video Solution

cos3 θ + cos3(θ − ) + cos3(θ − ) + … → nterms = 0
2π

n

4π

n

https://dl.doubtnut.com/l/_nyBFblgqj1C9
https://dl.doubtnut.com/l/_BFvOjGdSCkY1
https://dl.doubtnut.com/l/_o3cUvqIKmjER
https://dl.doubtnut.com/l/_OKsABnarfNV5


15. Find the sum of the series:

Watch Video Solution

sin3( ) + 3 sin3( ) + 32 sin3( ) + … → n
x

3
x

32

x

33

16. Prove that:

Watch Video Solution

sec θ sec 2θ + sec 2θ sec 3θ + sec 3θ. sec 4θ + … → nterms = [tan(n +
1

sin θ

17. Prove that,

Watch Video Solution

+ + + … + → nterms =
1

cos θ − cos 3θ

1

cos θ − cos 5θ

1

cos θ − cos 7θ 2

18. Prove that:

sec x. sec(x + y) + sec(x + y). sec(x + 2y) + sec(x + 2y)sec(x + 3y) + …

https://dl.doubtnut.com/l/_9BKXqI2RG0fq
https://dl.doubtnut.com/l/_Z8tasXU36DWr
https://dl.doubtnut.com/l/_WC5ScKAJlN5w
https://dl.doubtnut.com/l/_eYUM8XYDXADI


Watch Video Solution

19. Prove that:

Watch Video Solution

+ + + … → terms = [se
sin 2θ

cos θ cos 3θ

sin 4θ

cos 3θ. cos 5θ

sin 6θ

cos 5θ. cos 7θ

1

2 sin θ

20. Prove that

Watch Video Solution

tan x. sec 2x + tan 2x sec 4x + tan 4x. sec 8x + . . → nterms = tan2nx − t

21. Find the sum series:

Watch Video Solution

tan− 1( ) + tan− 1( ) + tan− 1( ) + … → ∞
1

3

1

7

1

13

https://dl.doubtnut.com/l/_eYUM8XYDXADI
https://dl.doubtnut.com/l/_IFOK1z6MD9UF
https://dl.doubtnut.com/l/_4wRYP9NBA8Gh
https://dl.doubtnut.com/l/_tGXfyVLMhI9i


22. Sum the following series to in�nity :

Watch Video Solution

+ + +  ..
tan− 1 1

1 + 1 + 12

tan− 1 1

1 + 2 + 22

tan− 1 1

1 + 3 + 32

23. Sum the series : 

is :

Watch Video Solution

tan− 1( ) + tan− 1( ) + tan− 1( ) + ……∞
4

1 + 3 ⋅ 4

6

1 + 8 ⋅ 9

8

1 + 15 ⋅ 16

24. Find the sum 

Watch Video Solution

cot − 1 2 + cot − 1 8 + cot − 1 18 + ...∞

25. Prove that:

tan− 1( ) + tan− 1( ) + tan− 1( ) + … → ∞ =
1

3

2

9
4
33

π

4

https://dl.doubtnut.com/l/_bk3Ro24EpPYg
https://dl.doubtnut.com/l/_VxYmdeKyFxfE
https://dl.doubtnut.com/l/_RwiVKlWx31DR
https://dl.doubtnut.com/l/_0e7bEJM3lHIo


Watch Video Solution

26. If the sum of �rst 16 terms of the series

 up to

terms is  , then �nd the value of 

Watch Video Solution

s = cot − 1(22 + ) + cot − 1(23 + ) + cot − 1(24 + ) +
1

2

1

22

1

23

cot − 1( )
1 + 2n

2(216 − 1)
n.

27. Sum the in�nite series :

Watch Video Solution

sin α + x sin(α + β) + sin(α + 2β) + sin(α + 3β) + . .
x2

2!

x3

3!

28. Sum the in�nite series :

Watch Video Solution

sin α + x sin(α + β) + sin(α + 2β) + sin(α + 3β) + . .
x2

2!

x3

3!

https://dl.doubtnut.com/l/_0e7bEJM3lHIo
https://dl.doubtnut.com/l/_bs4dDsFG3cP5
https://dl.doubtnut.com/l/_GGL8kWFoAKN7
https://dl.doubtnut.com/l/_xitwNhJvmnOO


29. Find the sum of the series 

Watch Video Solution

cos θ − + − … → ∞
cos 2θ

2!

cos 3θ

3!

30. Find the sum: 

Watch Video Solution

cos θ + + + + … → ∞
a cos 2θ

1!

a2 cos 3θ

2!

a3 cos 4θ

3!

https://dl.doubtnut.com/l/_rajxuTejvMgk
https://dl.doubtnut.com/l/_GwZKY8YGMCwJ

