
MATHS

BOOKS - KC SINHA MATHS (HINGLISH)

CONDITIONAL TRIGONOMETRIC IDENTITIES - FOR BOARDS

Solved Examples

1. If , prove that  = 

Watch Video Solution

α + β + γ = π sin2 α + sinβ − sin2 γ 2 sin α sin β cos γ

2. If , Prove that : 

Watch Video Solution

A + B + C = 1800

sin2( ) + sin2( ) + sin2( ) = 1 − 2 sin( )sin( )sin( )
A
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2
C

2
A

2
B

2
C

2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_oACfPZJbJ7Po
https://dl.doubtnut.com/l/_iE3afG31kzdO
https://dl.doubtnut.com/l/_8AePFyQeb7D4


3. Show that: 

Watch Video Solution

sin2 α + sin2 β + 2 sin α sin β cos(α + β) = sin2(α + β)

4. In a , prove that : 

Watch Video Solution

ΔABC tan A + tan B + tan C = tan A tan B tan C

5. If , prove that : 

Watch Video Solution

A + B + C = π

tan( )tan( ) + tan( )tan( ) + tan( )tan( ) = 1
A
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C
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6. If , show that : 

Watch Video Solution

α + β + γ = π

tan(β + γ − α) + tan(γ + α − β) + tan(α + β − γ) = tan(β + γ − α)ta

https://dl.doubtnut.com/l/_8AePFyQeb7D4
https://dl.doubtnut.com/l/_KYB3UsdWxteX
https://dl.doubtnut.com/l/_yaQf2GqrPwp8
https://dl.doubtnut.com/l/_FwWcq7T9ZXnp
https://dl.doubtnut.com/l/_AZXkBvNZoeEh


7. If , prove that: 

.

Watch Video Solution

A + B + C = π

cot B cot C + cot C cot A + cot A + cot A cot B = 1

8. In a , if , prove that the triangle is

equilateral.

Watch Video Solution

ΔABC cot A + cot B + cot B = √3

9. If  be the angles of a quadrilateral, prove that : 

Watch Video Solution

A, B, C, D

= tan A tan B tan C tan D
tan A + tan B + tan C + tan D

cot A + cot B + cot C + cot D

10. If , prove that : 

W h Vid S l i

A + B + C = π

sin 2A + sin 2B + sin 2C = 4 sin A sin B sin C

https://dl.doubtnut.com/l/_AZXkBvNZoeEh
https://dl.doubtnut.com/l/_aEJFR7Weykhr
https://dl.doubtnut.com/l/_A4q0khi5ujKh
https://dl.doubtnut.com/l/_v3sX4nVN014W


Watch Video Solution

11. If  then prove that 

Watch Video Solution

A + B + C = π

cos A + cos B + cos C = 1 + 4 sin( ). sin( ). sin( )
A

2
B

2
C

2

12. Prove that :

Watch Video Solution

= 8 cos( )cos( )cos( )
sin 2A + sin 2B + sin 2C

cos A + cos B + cos C − 1

A

2
B

2
C

2

13. In triangle ABC, prove that

Watch Video Solution

cos( ) + cos( ) + cos( ) = 4
A

2
B

2
C

2

cos(π − A)

4

cos(π − B)

4

cos(π − C)

4

https://dl.doubtnut.com/l/_v3sX4nVN014W
https://dl.doubtnut.com/l/_OkQOwVKFtYjl
https://dl.doubtnut.com/l/_l36o1N0Ye9KP
https://dl.doubtnut.com/l/_dz34Yq8o3Wpv


14. If , Prove that : 

Watch Video Solution

A + B + C = π

sin( ) + sin( ) + sin( ) = 1 + 4 sin( )sin( )sin(
A

2
B

2

C

2

B + C

4

C + A

4

15. If  , prove that : 

Watch Video Solution

A + B + C = π

sin2( ) + sin2( ) − sin2( ) = 1 − 2 cos( )cos( )sin( )
A
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C
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16. .

Watch Video Solution

1 + cos 560 + cos 580 − cos 660 = 4cos 280cos 290sin 330

17. If ,then prove that

Watch Video Solution

xy + yz + xz = 1

+ + =
x

1 − x2

y

1 − y2

z

1 − z2

4xyz

(1 − x2)(1 − y2)(1 − z2)

https://dl.doubtnut.com/l/_MAnNPHPZEkMg
https://dl.doubtnut.com/l/_D2EhYDxKzzjI
https://dl.doubtnut.com/l/_cpAriMKL1jiV
https://dl.doubtnut.com/l/_KYDfGSUaqeUM


18. If , show that : 

Watch Video Solution

x + y + z = xyz

+ + = . .
3x − x3

1 − 3x2

3y − y3

1 − 3y2

3z − z3

1 − 3z2

3x − x3

1 − 3x2

3y − y3

1 − 3y2

3z − z3

1 − 3z2

19. If , prove that : 

Watch Video Solution

A + B + C + D = 2π

cos A + cos B + cos C + cos D = 4 cos( )cos( )cos(
A + B

2
B + C

2

C + A

2

20. If , prove that : 

.

Watch Video Solution

A + B + C = 2S

cos2 S + cos2(S − A) + cos2(S − B) + cos2(S − C) = 2 + 2 cos A cos B co

https://dl.doubtnut.com/l/_KYDfGSUaqeUM
https://dl.doubtnut.com/l/_IXOADMMf463E
https://dl.doubtnut.com/l/_PChek1jsIv0R
https://dl.doubtnut.com/l/_AqmplCMK1gTr


21. If 
prove that 

Watch Video Solution

A + B + C = π, + + ≥ 1.
tan2 A

2

tan2 B

2

tan2 C

2

22. If , prove that : 

.

Watch Video Solution

A + B + C = π

(tan A + tan B + tan C)(cot A + cot B + cot C) = 1 + sec A sec B sec C

23. If , prove that : 

Watch Video Solution

A + B + C = π

(cot B + cot C)(cot C + cot A)(cot A + cot B) = cos ecA cos ecB cos ecC

24. If , show that : 

.

A + B + C = π

∑ sin2 A(sin 2B + sin 2C) = 3 sin A sin B sin C
1

2

https://dl.doubtnut.com/l/_OgGxB2MYXIZE
https://dl.doubtnut.com/l/_1j1SGnQf6GQt
https://dl.doubtnut.com/l/_Yf8whREGoenZ
https://dl.doubtnut.com/l/_A0ePVaFc35Rg


Exercise

Watch Video Solution

1. If , prove that : 

.

Watch Video Solution

A + B + C = 1800

cos2 A + cos2 B + cos2 C + 2 cos A cos B cos C = 1

2. If , prove that : 

Watch Video Solution

A + B + C = 1800

sin2 A + sin2 B + sin2 C = 2(1 + cos A cos B cos C)

3. If , prove that : 

Watch Video Solution

A + B + C = 1800

cos2 A + cos2 B − cos2 C = 1 − 2 sin A sin B cos C

https://dl.doubtnut.com/l/_A0ePVaFc35Rg
https://dl.doubtnut.com/l/_tol1oRBDAU17
https://dl.doubtnut.com/l/_mEKPHavTwB6N
https://dl.doubtnut.com/l/_jz70rknnKPoe


4. If , prove that : 

Watch Video Solution

A + B + C = 1800

cos2( ) + cos2( ) − cos2( ) = 2 cos( )cos( )sin( )
A

2
B
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C
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2
B
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C

2

5. If , prove that : 

Watch Video Solution

A + B + C = 1800

cos2( ) + cos2( ) + cos2( ) = 2 + 2 sin( )sin( )sin( )
A

2
B

2
C

2

A

2
B

2
C

2

6. If , show that : 

Watch Video Solution

A + B + C =
π

2

sin2 A + sin2 B + sin2 C = 1 − 2 sin A sin B sin C

7. If , show that : 

.

A + B + C =
π

2

cos2 A + cos2 B + cos2 C = 2 + 2 sin A sin B sin C

https://dl.doubtnut.com/l/_yYOHBigkZFVd
https://dl.doubtnut.com/l/_6tU2fMNnVZmT
https://dl.doubtnut.com/l/_fw1ogJrcD18G
https://dl.doubtnut.com/l/_cjgEuQMaQNMm


Watch Video Solution

8. If , prove that : 

.

Watch Video Solution

α + β + γ = 2π

cos2 α + cos2 β + cos2 γ − 2 cos α cos β cos γ = 1

9. If , prove that .

Watch Video Solution

α + β = 600 cos2 α + cos2 β − cos α cos β =
3

4

10. Show that 
 is

independent of 

Watch Video Solution

cos2 θ + cos2 θ(α + θ) − 2 cos α cos θcos(α + θ)

θ.

https://dl.doubtnut.com/l/_cjgEuQMaQNMm
https://dl.doubtnut.com/l/_CdngdIBs7Z11
https://dl.doubtnut.com/l/_NojBk7VD2C3P
https://dl.doubtnut.com/l/_4aK3nuF6PBZQ


11. If , prove that : 

.

Watch Video Solution

A + B + C = π and A + B = 2C

4(sin2 A + sin2 B − sin A sin B) = 3

12. If , prove that : 

.

Watch Video Solution

A + B + C = 2π

cos2 B + cos2 C − sin2 A − 2 cos A cos B cos C = 0

13. If  , Prove :

.

Watch Video Solution

A + B + C = 0

cos2 A + cos2 B + cos2 C = 1 + 2 cos A cos B cos C

14. Prove that :

cos2(β − γ) + cos2(γ − α) + cos2(α − β) = 1 + 2 cos(β − γ)cos(γ − α)co

https://dl.doubtnut.com/l/_EDZe4fEb9Eei
https://dl.doubtnut.com/l/_5HUbfNu9rSae
https://dl.doubtnut.com/l/_hWIMg6sNZRcc
https://dl.doubtnut.com/l/_0KAtsSuJbPZh


.

Watch Video Solution

15. If , prove that : 

.

Watch Video Solution

A + B + C = π

sin A cos B cos C + sin B cos C cos A + sin C cos A cos B = sin A sin B sin C

16. If , show that : 

Watch Video Solution

A + B + C =
π

2

cot A + cot B + cot C = cot A cot B cot C

17. If , show that : 

Watch Video Solution

A + B + C =
π

2

tan A tan B + tan B tan C + tan C tan A = 1

https://dl.doubtnut.com/l/_0KAtsSuJbPZh
https://dl.doubtnut.com/l/_fM71z9ytZaBA
https://dl.doubtnut.com/l/_09625Qcxgsey
https://dl.doubtnut.com/l/_jA2gjlmJ6nG0


18. If , prove that 

Watch Video Solution

A + B + C = π

tan 3A + tan 3B + tan 3C = tan 3A ⋅ tan 3B ⋅ tan 3C

19. If , prove that : 

Watch Video Solution

A + B + C = π

cot( ) + cot( ) + cot( ) = cot( )cot( )cot( )
A

2
B

2

C

2

A

2
B

2

C

2

20. If , prove that : 

Watch Video Solution

A + B + C = π

+ + = 1
cot A + cot B

tan A + tan B

cot B + cot C

tan B + tan C

cot C + cot A

tan C + tan A

https://dl.doubtnut.com/l/_jA2gjlmJ6nG0
https://dl.doubtnut.com/l/_aYJLB9JGhs7r
https://dl.doubtnut.com/l/_EccQliUCvTs2
https://dl.doubtnut.com/l/_Hz4eXHnQbEZD


21. Prove that:

.

Watch Video Solution

tan(α − β) + tan(β − γ) + tan(γ − α) = tan(α − β)tan(β − γ)tan(γ −

22. If , show that :

Watch Video Solution

x + y + z = 0

cot(x + y − z)cot(z + x − y) + (cot(x + y − z)cot(y + z − x) + cot(y +

23. If  (n being an integer). Show that 

.

Watch Video Solution

A + B + C = nπ

tan A + tan B + tan C = tan A tan B tan C

https://dl.doubtnut.com/l/_dBR3uF5eLuCB
https://dl.doubtnut.com/l/_WXVxRUPPdAm9
https://dl.doubtnut.com/l/_g3mihUMT84BK


24. If , prove that : 

Watch Video Solution

A + B + C = π

cos 2A + cos 2B − cos 2C = 1 − 4 sin A sin B cos C

25. If  , prove that 

Watch Video Solution

A + B + C = 1800

sin 2A + sin 2B − sin 2C = 4 cos A cos B sin C

26. If , prove that : 

Watch Video Solution

A + B + C = π

sin A + sin B + sin C = 4 cos( )cos( )cos( )
A

2
B

2

C

2

27. If , prove that : A + B + C = π

cos A + cos B − cos C = 4 cos( )cos( )sin( ) − 1
A

2
B

2
C

2

https://dl.doubtnut.com/l/_Qe5fND8PccD8
https://dl.doubtnut.com/l/_Ok0yOXW5fSw5
https://dl.doubtnut.com/l/_dmxkJ3Aw4QeF
https://dl.doubtnut.com/l/_x4aYYM3TLxp9


Watch Video Solution

28. If , prove that : 

Watch Video Solution

A + B + C = π

sin(B + C − A) + sin(C + A − B) + sin(A + B − C) = 4 sin A sin B sin

29. If , prove that : 

.

Watch Video Solution

A + B + C = π

+ + = 2
cos A

sin B sin C

cos B

sin C sin A

cos C

sin A sin B

30. If , prove that : 

Watch Video Solution

A + B + C = π

= 8 sin( )sin( )sin( )
sin 2A + sin 2B + sin 2C

sin A + sin B + sin C

A

2
B

2

C

2

https://dl.doubtnut.com/l/_x4aYYM3TLxp9
https://dl.doubtnut.com/l/_PYVHQXXeFxrW
https://dl.doubtnut.com/l/_WXEPPjNuiJb3
https://dl.doubtnut.com/l/_9pzDkMpnpl6Z


31. If , prove that : 

Watch Video Solution

x + y + z =
π

2

cos(x − y − z) + cos(y − z − x) + cos(z − x − y) − 4 cos x cos y cos z = 0

32. Show that

Watch Video Solution

sin(x − y) + sin(y − z) + sin(z − x) + 4 sin( )sin( )sin(
x − y

2

y − z

2
z

33. 

Watch Video Solution

sin(B + 2C) + sin(C + 2A) + sin(A + 2B) = 4 sin( )sin(
B − C

2

C − A

2

34. If , prove that : A + B + C = π

sin( ) + sin( ) + sin( ) = 4 cos( )cos(
B + C

2

C + A

2

A + B

2

π − A

4
π −

https://dl.doubtnut.com/l/_MRiU62KYsojP
https://dl.doubtnut.com/l/_s67Xu5F8KLpu
https://dl.doubtnut.com/l/_ZUSig4tBgyWP
https://dl.doubtnut.com/l/_OHp0v1kIgOFW


.

Watch Video Solution

35. If , prove that : 

Watch Video Solution

x + y + z = xzy

+ + =
2x

1 − x2

2y

1 − y2

2z

1 − z2

2x

1 − x2

2y

1 − y2

2z

1 − z2

36. If , prove that : 

.

Watch Video Solution

x + y + z = xzy

x(1 − y2)(1 − z2) + y(1 − z2)(1 − x2) + z(1 − x2)(1 − y2) = 4xyz

37. If , show that : 

.

Watch Video Solution

A + B + C + D = 2π

cos A − cos B + cos C − cos D = 4 sin( )sin( )cos(
A + B

2

A + D

2

A + C

2

https://dl.doubtnut.com/l/_OHp0v1kIgOFW
https://dl.doubtnut.com/l/_ZZ0qneliTABP
https://dl.doubtnut.com/l/_8FOaMgdOmeuG
https://dl.doubtnut.com/l/_Wi2EAEiAxT2z


38. If  be the angles of acyclic quadrilateral, show that : 

.

Watch Video Solution

A, B, C, D

cos A + cos B + cos C + cos D = 0

39. If , prove that : 

.

Watch Video Solution

A + B + C = π

cos A sin B sin C + cos B sin C sin A + cos C sin A sin B = 1 + cos A cos B c

40. If , prove that: 

Watch Video Solution

A + B + C = π cot2 A + cot2 B + cot2 C ≥ 1

https://dl.doubtnut.com/l/_Wi2EAEiAxT2z
https://dl.doubtnut.com/l/_3GGWFmcp0cfG
https://dl.doubtnut.com/l/_OgKJX8cSWxHu
https://dl.doubtnut.com/l/_hMXKX15EuQ20


41. If  then prove 

Watch Video Solution

A + B + C = π

cos( )cos( ) + cos( )cos( ) + cos( )cos(
A

2

B − C

2
B

2

C − A

2

C

2

A − B

2

42. Prove that, in triangle ABC

Watch Video Solution

sin3 A cos(B − C) + sin3 B cos(C − A) + sin3 C cos(A − B) = 3 sin A sin

https://dl.doubtnut.com/l/_e9ylWtIHyvV9
https://dl.doubtnut.com/l/_QYoDwT3ohOWT

