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TRIGONOMETRIC RATIOS OF MULTIPLE ANGLES

Iiiustrative Examples

1. Express  in terms of ,

Watch Video Solution

cos 4θ cos θ

2. Prove that, 

Watch Video Solution

sin6 x + cos6 x = 1 − sin2 2x.
3

4

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_aaL35vFnWoZa
https://dl.doubtnut.com/l/_niK9cFsb65fm
https://dl.doubtnut.com/l/_uV4MtE5h5WeX


3. If  ,find the values of sin2 A and cos 2 A.

Watch Video Solution

sin A =
3

5

4. If , find the value of sin 3A.

Watch Video Solution

cos A =
12

13

5. If  find the value of 

Watch Video Solution

sin 2A =
4

5
tan A(0 ≤ A ≤ )

π

4

6. Prove that, 

Watch Video Solution

2cosec4θ − sec 2θ = cosec2θ
1 − tan θ

1 + tan θ

https://dl.doubtnut.com/l/_uV4MtE5h5WeX
https://dl.doubtnut.com/l/_t9PoDt8yWd3t
https://dl.doubtnut.com/l/_4ceNKexYagUO
https://dl.doubtnut.com/l/_4X2vD29oSZqW


7. Express  in the form A + B cos 4x, where A and B are

constants. Find A and B. Hence, obtain the maximum and minimum values

of u.

Watch Video Solution

u = sin6 x + cos6 x

8. If  then the value of  is equal to-

Watch Video Solution

tan x = ,
b

a
(a cos 2x + b sin 2x)

9.  find the value of 

Watch Video Solution

Iftan( − θ) =
π

4

1
2

sin 2θ

10. Prove that:

Watch Video Solution

cot θ cot 2θ + cot 2θ cot 3θ + 2 = cot θ(cot θ − cot 3θ)

https://dl.doubtnut.com/l/_uMMkVicNyqcY
https://dl.doubtnut.com/l/_Ar8IIHlUETPI
https://dl.doubtnut.com/l/_GIu4Cc9HFK1V
https://dl.doubtnut.com/l/_idBmhgI2Z5tZ
https://dl.doubtnut.com/l/_E7MJRBYE6412


11. If then is equal to-

Watch Video Solution

x + = 2 cos θ,
1

x
(x3 + )

1

x3

12.  are positive acute angles and 

Watch Video Solution

If  α  and β

cos 2α = , show that, tan α = √2 tan β
3 cos 2β − 1

3 − cos 2β

13. 

Watch Video Solution

If tan(α − β) = , find the value of tan α : tan β.
sin 2β

5 − cos 2β

14. Find the value of k from the following relations :

Watch Video Solution

3(cos 2ϕ − cos 2θ) = 1 − cos 2θ cos ϕ, tan θ = k tan ϕwhereθ and ϕ  are acu

https://dl.doubtnut.com/l/_E7MJRBYE6412
https://dl.doubtnut.com/l/_aDtXhJU7oA7F
https://dl.doubtnut.com/l/_H7jaR78zbq5t
https://dl.doubtnut.com/l/_fMuxet4qxNmu
https://dl.doubtnut.com/l/_aXCZ4LTrTNTo


15. Show that: 

Watch Video Solution

sin3 α + sin3(120∘ + α) + sin3(240∘ + α) = − sin 3α
3

4

16. 

Watch Video Solution

If = then show that tan(α − 2θ) = tan α
n tan θ

cos2(α − θ)

m tan(α − θ)

cos2 θ

n − m

n + m

17. Show that,

Watch Video Solution

− = 4
1

sin 10∘

√3

cos 10∘

18. Show that,

Watch Video Solution

32 sin6 θ = 10 − 15 cos 2θ + 6 cos 4θ − cos 6θ

https://dl.doubtnut.com/l/_aXCZ4LTrTNTo
https://dl.doubtnut.com/l/_e3p8ZE6dGcib
https://dl.doubtnut.com/l/_dR5j5by6zM9X
https://dl.doubtnut.com/l/_TI2LN6HpoyST


19. 

Watch Video Solution

If  a cos θ + b sin θ = c  and b cos ecθ − a sec θ = c,  prove that cot 2θ =

20. Prove that,

Watch Video Solution

16cos cos cos cos = 1
2π

15
4π

15

8π

15

16π

15

21. Show that the value of

 is

independent of x.

Watch Video Solution

sin2(x + a) + sin2(x + β) − 2 cos(α − β)sin(x + α)sin(x + β)

22. Prove that,

Watch Video Solution

cosec + cosec = cosec
2π

7

3π

7

π

7

https://dl.doubtnut.com/l/_Ww8mzJwfu4yn
https://dl.doubtnut.com/l/_hxS6wLwh0gt1
https://dl.doubtnut.com/l/_5NS0kKEuamjZ
https://dl.doubtnut.com/l/_fDsTvRhUpfBa


23. Prove that ,

Watch Video Solution

(1 + sec 2θ)(1 + sec 22θ)(1 + sec 23θ)...(1 + sec 22θ) =
tan 2nθ

tan θ

24. 

Watch Video Solution

If tan(A + B) = 3 tan A, show that sin(2A + 2B) + sin 2A = 2 sin 2B

25. 

Watch Video Solution

If13θ = π,  prove that cos θ cos 2θ cos 3θ cos 4θ cos 5θ cos 6θ =
1

26

26. 

Watch Video Solution

Prove that cot A + cot(60∘ + A) + cot(120∘ + A) = 3 cot 3A.

https://dl.doubtnut.com/l/_fDsTvRhUpfBa
https://dl.doubtnut.com/l/_ZlZwZpXhMgfp
https://dl.doubtnut.com/l/_aVxy5NVhUoZR
https://dl.doubtnut.com/l/_vOrwwqdg7HAm
https://dl.doubtnut.com/l/_ZmKUmPtpxEBo


27. 

Watch Video Solution

If tan θ = , show that sin 2θ =
tan α + tan β

1 + tan α tan β

sin 2α + sin 2β

1 + sin 2α sin 2β

28. Prove that,

Watch Video Solution

(1 + cos )(1 + cos )(1 + cos )(1 + cos ) =
π

8

3π

8

5π

8

7π

8

1

8

29. Show that, 

Watch Video Solution

+ + = (tan 27θ − tan θ).
sin θ

cos 3θ

sin 3θ

cos 9θ

sin 9θ

cos 27θ

1

2

30.  also show that the value

of k cannot lie between 

Watch Video Solution

If = k, show that = ,
tan 3A

tan A

sin 3A

sin A

2k

k − 1

and3
1

3

https://dl.doubtnut.com/l/_ZmKUmPtpxEBo
https://dl.doubtnut.com/l/_LgpgbpSuj4b0
https://dl.doubtnut.com/l/_JHtxAM1KLLLb
https://dl.doubtnut.com/l/_XbDjU1y17MWX
https://dl.doubtnut.com/l/_No1uY8TQEC8R


Multiple Choice Questions

31. 

Watch Video Solution

If  α  and β  satisfy the equation a cos 2θ + b sin 2θ = c  then  show th

32. 

Watch Video Solution

If  0 < θ < ,  then show that sin θ sin 2θ sin 3θ ≤
π

2

9

16

33. .

Watch Video Solution

Show that : cos + cos + cos + cos + cos =
π

11

3π

11

5π

11
7π

11

9π

11

1

2

1. 1 − cos 2θ =

https://dl.doubtnut.com/l/_No1uY8TQEC8R
https://dl.doubtnut.com/l/_F7tub41PQ9UD
https://dl.doubtnut.com/l/_nVFz0xf4ixxi
https://dl.doubtnut.com/l/_TmX5GAs0blRS
https://dl.doubtnut.com/l/_gYicMHUROOOp


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2 sin2 θ

2 cos2 θ

sin2 θ

2 cos2 θ

2. 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1 − cos 2θ =

2 sin2 θ

2 cos2 θ

sin 2θ

2 cos 2θ

https://dl.doubtnut.com/l/_gYicMHUROOOp
https://dl.doubtnut.com/l/_nin5yJR0sRIc


3. 

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

=
1 − cos 2θ

sin 2θ

sin θ

cos θ

tan θ

4. 

A. 

B. 

C. 

=
1 + tan2 θ

1 − tan2 θ

cos2 θ

cos 2θ

sec2 θ

https://dl.doubtnut.com/l/_nin5yJR0sRIc
https://dl.doubtnut.com/l/_6i8IbEePnttU
https://dl.doubtnut.com/l/_KOnOCXLr44HT


D. 

Answer: D

Watch Video Solution

sec 2θ

5. 

A. sin 2 A

B. cosec 2 A

C. cos 2 A

D. sec2 A

Answer: B

Watch Video Solution

cot 2θ + tan θ =

6. State which of the following statement is not true?

https://dl.doubtnut.com/l/_KOnOCXLr44HT
https://dl.doubtnut.com/l/_pl8A4xUc2v0I
https://dl.doubtnut.com/l/_2cYsoe5eKl0c


A. 

B. The formula of cos 3 A can be deduced from the formula

C. 

D. The formula of  can be obtained replacing 

Answer: A

Watch Video Solution

4 cos3 A = 3 cos 3A + cos A

sin 3A = 3 sin A − 4 sin3 AreplacingAby(90∘ − A)

cos 2θ = 2 sin( + θ)cos( + θ)
π

4

π

4

sin 2θ

θby( + θ)  in the formula cos 2θ = 2 cos2 θ − 1
π

4

7. If 

A. 

B. 

C. 

D. 

2 cos θ = x + state which of the following is the value of cos 2θ?
1

x

x2 +
1

x2

(x2 + )
1

2

1

x2

(x3 + )
1

2

1

x3

x3 +
1

x3

https://dl.doubtnut.com/l/_2cYsoe5eKl0c
https://dl.doubtnut.com/l/_iP1wYt5W3erR


Answer: B

Watch Video Solution

8.  state which of the following is the value of 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

If sin θ =
3

5
cos 2θ?

7
15

8

25

2

5

7
25

9. If tan A = 3, state which of the following is the value of tan 2 A ?

A. −
3

4

https://dl.doubtnut.com/l/_iP1wYt5W3erR
https://dl.doubtnut.com/l/_0OvhmDHhZdhc
https://dl.doubtnut.com/l/_ER0kSSGXKmB5


B. 

C. 

D. 

Answer: A

Watch Video Solution

−
4
3

3

4

4
3

10. If  , state which of the following is the value of sin3 A?

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

sin A =
3

5

17
25

117
125

24
25

119

125

https://dl.doubtnut.com/l/_ER0kSSGXKmB5
https://dl.doubtnut.com/l/_dFP5JbhyGWKs
https://dl.doubtnut.com/l/_hQSbC6TjhoD4


11.  state which of the following is the value of cos 3 A?

A. 

B. 

C. 0

D. 

Answer: C

Watch Video Solution

If cos A =
√3

2

3√3

8

−
3√3

8

−1

12. If , state which of the following is the value of 

A. ab

B. 2ab

C. 

D. 

tan x =
b

a

(a2 + b2)sin 2x

a

b

2a

b

https://dl.doubtnut.com/l/_hQSbC6TjhoD4
https://dl.doubtnut.com/l/_8BZiLEpmzHld


Very Short Answer Type Questions

Answer: B

Watch Video Solution

1. 

Watch Video Solution

If < θ < πand sin θ = find the value of sin 2θ
π

2

3

5

2. 

Watch Video Solution

If tan 2A = , find the value of tan A( < A < )
3

4

π

2

3π

4

3. 

Watch Video Solution

If cos 2θ = − , find the value of cos θ
1

2

https://dl.doubtnut.com/l/_8BZiLEpmzHld
https://dl.doubtnut.com/l/_6Q6Nq0Ye66sN
https://dl.doubtnut.com/l/_uqAIlFE4VUAl
https://dl.doubtnut.com/l/_3rqrlRHng2ce
https://dl.doubtnut.com/l/_GrVtaLUNai90


4. find the value of

Watch Video Solution

If sin 2A = ,
4

5
sin A(0 ≤ A ≤ )

π

4

5. Prove that,

Watch Video Solution

cot θ − tan θ = 2 cot 2θ

6. Prove that,

Watch Video Solution

− = 2 tan 2α
cos α + sin α

cos α − sin α

cos α − sin α

cos α + sin α

7. Prove that,

Watch Video Solution

− = 2
sin 3θ

sin θ

cos 3θ

cos θ

8. Prove that, = sec θcosecθ
cot θ − tan θ

1 − 2 sin2
θ

https://dl.doubtnut.com/l/_GrVtaLUNai90
https://dl.doubtnut.com/l/_hYHZAmH3srZb
https://dl.doubtnut.com/l/_KCEFscAhWXqL
https://dl.doubtnut.com/l/_P33G1ufpBjB9
https://dl.doubtnut.com/l/_0asfCzE7pT6G


Watch Video Solution

9. Prove that,

Watch Video Solution

sin4 x + cos4 x = 1 − sin2 2x
1
2

10. Prove that,  Where a = sin x + cos x

Watch Video Solution

cos4 x + sin4 x = (1 + 2a2 − a4)
1
2

11. Prove that,

Watch Video Solution

= tan 2α + sec 2α
sin α + cos α

cos α − sin α

12. Evaluate: 

Watch Video Solution

96sin 65∘ sin 35∘ sin 80∘

sin 20∘ + 2sin 80∘ cos 30∘

https://dl.doubtnut.com/l/_0asfCzE7pT6G
https://dl.doubtnut.com/l/_ZAQ0sLmes43b
https://dl.doubtnut.com/l/_Sk5WcJqTFjYA
https://dl.doubtnut.com/l/_13LNTpVEPVWE
https://dl.doubtnut.com/l/_azAlvRF8Ij0o


Short Answer Type Questions

1. Prove that, 

Watch Video Solution

cos2(θ + ϕ) − sin2(θ − ϕ) = cos 2θ cos 2ϕ

2. Prove that, 

Watch Video Solution

= cot α
1 + cos 2α + sin 2α

1 − cos 2α + sin 2α

3. Prove that, 

Watch Video Solution

cos6 A + sin6 A = (1 − 3 cos2 2A)
1

4

4. Prove that, 

Watch Video Solution

= 2 sin θ
1 + sin 2θ − cos 2θ

sin θ + cos θ

https://dl.doubtnut.com/l/_vllNNENolPM1
https://dl.doubtnut.com/l/_qQktkWuJFRpF
https://dl.doubtnut.com/l/_zdaDTqSMkb0L
https://dl.doubtnut.com/l/_cNB5UZFKyoPm
https://dl.doubtnut.com/l/_fg5VywcNe8q7


5. Prove that, 

Watch Video Solution

cot x cos2 x − tan x sin2 x = 2 cot 2x

6. Prove that, 

Watch Video Solution

=
sec 8α − 1

sec 4α − 1

tan 8α

tan 2α

7. Prove that,

Watch Video Solution

cos 4x − cos 4y = 8(cos x − cos y)(cos x + cos y)(cos x − sin x)(cos x + sin

8. Prove that, 

Watch Video Solution

= cot A
1 + cos A + cos 2A

sin A + sin 2A

https://dl.doubtnut.com/l/_fg5VywcNe8q7
https://dl.doubtnut.com/l/_58aV7ZA1EXDO
https://dl.doubtnut.com/l/_XZ3dZRyZRsLs
https://dl.doubtnut.com/l/_ZnAUdVUJFxhn


9. Prove that, 

Watch Video Solution

= 4 cos 4A cos 2A
tan 5A + tan 3A

tan 5 − tan 3A

10. Prove that, 

Watch Video Solution

= cos 40∘ cos 80∘cos 30∘ − sin 20∘

cos 40∘ + cos 20∘

4

√3

11. Prove that, 

Watch Video Solution

4(cos3 10∘ + sin3 20∘ ) = 3(cos 10∘ + sin 20∘ )

12. Prove that, 

Watch Video Solution

− = 4
√3

sin 20∘

1

cos 20∘

13. Prove that,16cos cos cos cos = − 1
π

15

2π

15

4π

15

8π

15

https://dl.doubtnut.com/l/_ysFc3ZqywytJ
https://dl.doubtnut.com/l/_SO8P0HfLxEqe
https://dl.doubtnut.com/l/_S3q45LBOCthR
https://dl.doubtnut.com/l/_m7xh4q3kwNCq
https://dl.doubtnut.com/l/_AZyFsVKAdy4t


Watch Video Solution

14. Prove that,

Watch Video Solution

(cos3 α sin 3α + sin3 α cos 3α) = sin 4α
1

3

1

4

15. 

Watch Video Solution

If tan2 α = 1 + 2 tan2 β, prove that , cos 2β = 1 + 2 cos 2α

16. 

Watch Video Solution

If sin α + cos α = √2 cos α, show that, tan 2α = 1

17. 

Watch Video Solution

If  2 cos(α + β)cos(α − β) = 1, show that, tan2 α =
1 − tan2 β

1 + 3 tan2 β

https://dl.doubtnut.com/l/_AZyFsVKAdy4t
https://dl.doubtnut.com/l/_4MqwxhisKAIZ
https://dl.doubtnut.com/l/_XSBxUCSTV9pq
https://dl.doubtnut.com/l/_OZVQzZNOzRI1
https://dl.doubtnut.com/l/_cLKwivb44sw0


18. 

Watch Video Solution

If  tan θ =  and tan ϕ =  show that, cos 2θ = sin 4ϕ
1

7

1

3

19. 

Watch Video Solution

If  tan θ = , prove that, 2 cos2 θ = 1 + sin 2α.
sin α − cos α

sin α + cos α

20. 

Watch Video Solution

If  tan2 θ = 1 + 2 tan2 ϕ, show that, cos 2θ + sin2 ϕ = 0.

21. 

Watch Video Solution

If  tan x = , find the value of a2 cos ec2x + b2 sec 2x.
b

a

22. If  2 tan α = 3 tan β,  show that, tan(α − β) = .
sin 2β

5 − cos 2β

https://dl.doubtnut.com/l/_DEqaZZ7Te7we
https://dl.doubtnut.com/l/_5IkgheZdBCxy
https://dl.doubtnut.com/l/_ws2pBJpJr9B7
https://dl.doubtnut.com/l/_MFWPtZa1EeKf
https://dl.doubtnut.com/l/_s9pE88H8Yt8n


Watch Video Solution

23. find the values of 

Watch Video Solution

If < θ < π and 5 sin2 θ + 3 cos2 θ = 4,
π

2

sin 2θ and cos 3θ.

24. 

Watch Video Solution

If  x2 + y2 = 1, show that, (3x − 4x3)
2

+ (3y − 4y3)
2

= 1.

25. 

Watch Video Solution

Express sin 5θin terms of sin θ

26. 

Watch Video Solution

Express cos 6θin terms of cos θ

https://dl.doubtnut.com/l/_s9pE88H8Yt8n
https://dl.doubtnut.com/l/_ggx28pEXIlvf
https://dl.doubtnut.com/l/_FveEUpMYpfap
https://dl.doubtnut.com/l/_TypRwVPKj31M
https://dl.doubtnut.com/l/_rQuJGLoeMr2d


27. 

Watch Video Solution

Express tan 4θin terms of tan θ

28. 

Watch Video Solution

Express cos 4Ain terms of tan A

29. Show that,

Watch Video Solution

sec x =
2

√2 + √2 + 2 cos 4x

30. 

Watch Video Solution

If tan x, tan y, tan z, are in G.P.,show that, cos 2y =
cos(x + z)

cos(x − z)

https://dl.doubtnut.com/l/_rQuJGLoeMr2d
https://dl.doubtnut.com/l/_PcHKd3QijBIp
https://dl.doubtnut.com/l/_R3K8nYHQBQBj
https://dl.doubtnut.com/l/_CxAgRXnAFeyk
https://dl.doubtnut.com/l/_E06VTqRcWqIo


31. Using the formula

Watch Video Solution

tan A = , find the values of tan 75∘  and cot 22∘ 30
sin 2A

1 + cos 2A

32. 

Watch Video Solution

If  32 sin6 θ = 10 − 15 cos 2θ + b cos 4θ + α cos 6θ, show that, tan θ tan 5

33. 

Watch Video Solution

If tan(α + β) = a + b  and tan(α − β) = a − b, then show that, a tan α

34. 

Show that :2 sin2 β + 4 cos(α + β)sin α sin β + cos 2(α + β) = cos 2α

https://dl.doubtnut.com/l/_mj9TjvZFpkui
https://dl.doubtnut.com/l/_U1WfQdkazfsD
https://dl.doubtnut.com/l/_khq9sCQGSwee
https://dl.doubtnut.com/l/_BW7SGYtZHR7h


Long Answer Type Questions

Watch Video Solution

35. 

Watch Video Solution

Ifx = sin θ + cos θ sin 2θ  and y = cos θ + sin θ sin 2θ, prove that (x + y

1. Prove that,

Watch Video Solution

cot(θ + 15∘ ) − tan(θ − 15∘ ) =
4 cos 2θ

1 + 2 sin 2θ

2. Prove that,

Watch Video Solution

tan( + θ) + tan( − θ) = 2 sec 2θ
π

4

π

4

https://dl.doubtnut.com/l/_BW7SGYtZHR7h
https://dl.doubtnut.com/l/_VjLWjCVEGZNs
https://dl.doubtnut.com/l/_ivH6IPQPY4UE
https://dl.doubtnut.com/l/_t5vPjcKQsOme


3. Prove that,

Watch Video Solution

cos3 θ cos 3θ + sin3 θ sin 3θ = cos3 2θ

4. Prove that,

Watch Video Solution

cos3 α + cos3(120∘ + α) + cos3(240∘ + α) = cos 3α
3

4

5. Prove that,

Watch Video Solution

tan 70∘ − tan 50∘ + tan 10∘ = √3

6. Prove that,

Watch Video Solution

tan θ tan( + θ)tan( − θ) = tan 3θ
π

3

π

3

7. Prove that,tan θ + 2 tan 2θ + 4 tan 4θ + 8 cot 8θ = cot θ

https://dl.doubtnut.com/l/_qk6lB2ET5V9q
https://dl.doubtnut.com/l/_kMfpnbe2NnYI
https://dl.doubtnut.com/l/_CR50RjFtMbeO
https://dl.doubtnut.com/l/_hAiZn1AGOO2A
https://dl.doubtnut.com/l/_xDiqbcuPWMAT


Watch Video Solution

8. Prove that,

Watch Video Solution

cos cos cos cos cos =
π

11

2π

11

3π

11
4π

11

5π

11

1

32

9. Prove that,

Watch Video Solution

If  θ = ,  show that, sec θ + sec 2θ + sec 4θ = − 4.
2π

7

10. Prove that,

Watch Video Solution

If  15θ = π, show that, cos θ cos 2θ cos 3θ cos 4θ cos 5θ cos 6θ cos 7θ =
1

27

11. 

If  n tan α = (n + 1)tan β  then show that, tan(α − β) =
sin 2β

2n + 1 − cos

https://dl.doubtnut.com/l/_xDiqbcuPWMAT
https://dl.doubtnut.com/l/_PMSVj88Kzpb4
https://dl.doubtnut.com/l/_YyRYBTN4yjQx
https://dl.doubtnut.com/l/_5YplMUPcOaFx
https://dl.doubtnut.com/l/_naKgU1atIj6z


Watch Video Solution

12. If  prove that 

Watch Video Solution

tan θ = cos 2α tan ϕ, tan(ϕ − θ) =
tan2 α sin 2ϕ

1 + tan2 α cos 2ϕ

13. 

Watch Video Solution

If tan θ = sec 2α, show that, sin 2θ = .
1 − tan4 α

1 + tan4 α

14. Prove that,

Watch Video Solution

8 cos4 θ = 3 + 4 cos 2θ + cos 4θ

15. Prove that,

Watch Video Solution

8 sin4 θ = 3 − 4 cos 2θ + cos 4θ

https://dl.doubtnut.com/l/_naKgU1atIj6z
https://dl.doubtnut.com/l/_F3xC1J5jTrTE
https://dl.doubtnut.com/l/_3SJVb6O5xxcO
https://dl.doubtnut.com/l/_vHk3iMiqrLjN
https://dl.doubtnut.com/l/_eqfzCKJfw6Tq


16. Prove that,

Watch Video Solution

64 cos3 θ sin4 θ = cos 7θ − cos 5θ − 3 cos 3θ + 3 cos θ

17. Prove that,

Watch Video Solution

sin2 A cos4 A = + cos 2A − cos 4A − cos 6A
1

16

1

32

1

16

1

32

18. 

Watch Video Solution

If tan θ = , show that, sin 2θ = .
tan α − tan β

1 − tan α tan β

sin 2α − sin 2β

1 − sin 2α sin 2β

19. 

show that 

Watch Video Solution

If  α  and β  are positive acute angles and cos 2α = (n >
n cos 2β − 1

n − cos 2β

√n − 1 tan α = √n + 1 tan β.

https://dl.doubtnut.com/l/_TeMs7FeScj8z
https://dl.doubtnut.com/l/_Y1cdIaSDINL0
https://dl.doubtnut.com/l/_nzmjn7rJokRA
https://dl.doubtnut.com/l/_9lzdkaQxHNjW


20. 

Watch Video Solution

If =  show that sin(3x + y) = 7 sin(x − y).
tan x

tan y

1 + cos2 x

1 + sin2 x

21.  


Watch Video Solution

If sin θ + sin 2θ = a  and cos θ + cos 2θ = b,

show that,(a2 + b2)(a2 + b2 − 3) = 2b

22. 

Watch Video Solution

Ifθ = , show that, 2n cos θ cos 2θcos 22θcos 23θ.... cos 2n − 1θ = 1.
π

2n + 1

23. Prove that,

(2 cos θ − 1)(2 cos 2θ − 1)(2cos 22θ − 1)...(2cos 2n − 1θ − 1) =
2cos 2nθ + 1

2 cos θ + 1

https://dl.doubtnut.com/l/_9lzdkaQxHNjW
https://dl.doubtnut.com/l/_0yeZ3UrNK2Xo
https://dl.doubtnut.com/l/_rzEUBqCq1uS0
https://dl.doubtnut.com/l/_3lnaN4WoKDP0
https://dl.doubtnut.com/l/_eaMPG00ZzJS3


Watch Video Solution

24. 

Watch Video Solution

Ifx − = 2i sin θ, show that, x4 − = 2i sin 4θ.
1

x

1

x4

25. Show that,

Watch Video Solution

(x tan α + y cot α)(x cot α + y tan α) = (x + y)
2

+ 4xy cot2 2α.

26.  


 


Watch Video Solution

Ifu = (1 + cos θ)(1 + cos 2θ) − sin θ sin 2θ,

v = sin θ(1 + cos 2θ) + sin 2θ(1 + cos θ), show that

u2 + v2 = 4(1 + cos θ)(1 + cos 2θ).

https://dl.doubtnut.com/l/_eaMPG00ZzJS3
https://dl.doubtnut.com/l/_9bsfX1lCgHV0
https://dl.doubtnut.com/l/_5t7QKx9nAEwd
https://dl.doubtnut.com/l/_WT8qEPQVmUso


27. Eliminate 

Watch Video Solution

θ : x = a(cos θ + cos 2θ), y = b(sin θ + sin 2θ).

28. 


Watch Video Solution

If a sin θ + b cos θ = c  and a cos ecθ + b sec θ = c

show that , sin 2θ =
2ab

c2 − a2 − b2

29. 


 


Watch Video Solution

If 0 < α <  and 
π

2

sin α + cos α + tan α + cot α + sec α + cos ecα = 7  then 

show that sin 2α  is a root of x2 − 44x − 36 = 0

30. 


 


If sin(x + y) =  and cos(x − y) =
p

√1 + p2

1

√1 + q2

then show that tan x  is a root of the equation 

https://dl.doubtnut.com/l/_x1sCNn7vUXOi
https://dl.doubtnut.com/l/_UBBqcAkCC6GM
https://dl.doubtnut.com/l/_22gF7anmArze
https://dl.doubtnut.com/l/_XTR3npTyTLOP


Multiple Correct Answere Type

Watch Video Solution

(p + q)z2 + 2(1 − pq)z − (p + q) = 0

1. If in the interval  the value of  be equal to 4,

then what will be the value of 

A. 0

B. 

C. 2

D. 1

Answer: B::D

Watch Video Solution

[0, π] 5 sin2 α + 3 cos2 α

sin 2α

−1

https://dl.doubtnut.com/l/_XTR3npTyTLOP
https://dl.doubtnut.com/l/_PcO3bqj7oMe1


2. 

A. 

B. 

C. 

D. 

Answer: A::D

Watch Video Solution

If3(cos 2ϕ − cos 2θ) = 1 − cos 2θ cos 2ϕand tan θ = k tan ϕ,  then the valu

√2

1

√2

−
1

√2

−√2

3. If  then the value of tan 2 A will be-

A. 

B. 

C. 

D. 

sin A = ,
3

5

24
7

−
24
7

7
24

−
7
24

https://dl.doubtnut.com/l/_MIU76HvOkMsl
https://dl.doubtnut.com/l/_zTVzSCOO8wLF


Answer: A::B

Watch Video Solution

4. 

A. 6

B. 3

C. 4

D. 5

Answer: A::B::C::D

Watch Video Solution

If0 < 4θ < π, then the value of cot θ − cot 4θwill be −

5. 

If tan2 x + 2 tan x. tan 2y = tan2 y + 2 tan y. tan 2x, then the value of each

https://dl.doubtnut.com/l/_zTVzSCOO8wLF
https://dl.doubtnut.com/l/_WwkdqVw0QRTH
https://dl.doubtnut.com/l/_RZvOBpeugleG


Integer Answer Type

A. 1

B. tan x = tan y

C. tan x = - tan y

D. 0

Answer: A::B::C

Watch Video Solution

1. The value of the reciprocal of 

Watch Video Solution

sin sin sin is equal to −
π

18

5

18
7π

18

2. 

Watch Video Solution

If cos x + cos y = 2, then the value of sin(x + y)is −

https://dl.doubtnut.com/l/_RZvOBpeugleG
https://dl.doubtnut.com/l/_yAfKzz9YW0Dd
https://dl.doubtnut.com/l/_FYKlwGWk7Xc1


Comprehension Type

3. 

Watch Video Solution

tan6 20∘ − 33 tan4 20∘ + 27 tan2 20∘ =

4. 

Watch Video Solution

Tne value of is −
1 − 4sin 70∘ . sin 10∘

2sin 10∘

5. 

Watch Video Solution

If tan(A + B) = 3 tan Aand sin 2(A + B) + sin 2B = K sin 2B, then K is

1.  
If sin 2α = A sin 2(α + β), A ≠ 0, then

tan 2α =

https://dl.doubtnut.com/l/_3ovQepoDGa6W
https://dl.doubtnut.com/l/_H4tsrGnF6FMx
https://dl.doubtnut.com/l/_PBasqyhMrJL2
https://dl.doubtnut.com/l/_CdnS1FdmC1ue


A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A sin 2β

1 − A cos 2β

A sin 2β

1 + A cos 2β

A cos 2β

1 − A sin 2β

A sin 2β

1 + A cos 2β

2.  


A. 

B. 

C. 

D. 

Answer: B

If sin 2α = A sin 2(α + β), A ≠ 0,

then tan 2β =

sin 2α(1 + A cos 2β)

A cos 2α cos 2β

sin 2α(1 − A cos 2β)

A cos 2α. cos 2β

cos 2α(1 − A sin β)

A cos 2α cos 2β

cos 2α(1 + A sin 2β)

A cos 2α cos 2β

https://dl.doubtnut.com/l/_CdnS1FdmC1ue
https://dl.doubtnut.com/l/_1WK2eO8ikgk0


Watch Video Solution

3.  


Which values of the following are not equal to ?

A. 

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

If sin 2α = A sin 2(α + β), A ≠ 0, then

tan 2(α + β)

sin 2β

cos 2β − A

sin 2α cos 2α

A cos 2β − sin2 2α

sin 2α cos 2α

A cos 2β + sin2 2α

4.  


A. 

If sin 2α + sin 2β = 3and cos 2α + cos 2β = 4, then −

sin 2(α + β)

24
25

https://dl.doubtnut.com/l/_1WK2eO8ikgk0
https://dl.doubtnut.com/l/_w21Ckktu4c09
https://dl.doubtnut.com/l/_V0dNAjioLfvR


B. 

C. 

D. none of these

Answer: A

Watch Video Solution

13

25

12

13

5.  


A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

If sin 2α + sin 2β = 3and cos 2α + cos 2β = 4, then −

cos 2(α + β) =

12

25

7
25

12

13

https://dl.doubtnut.com/l/_V0dNAjioLfvR
https://dl.doubtnut.com/l/_PP1TejBkLW9m


6.  


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

If sin 2α + sin 2β = 3and cos 2α + cos 2β = 4, then −

tan 2(α + β) =

25

7

25

12

25

13

24
7

https://dl.doubtnut.com/l/_PP1TejBkLW9m
https://dl.doubtnut.com/l/_zOZTu2WUfE0C

