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CONDITIONAL TRIGONOMETRIC IDENTITIES - FOR BOARDS

Solved Examples

1. Given  prove that 

Watch Video Solution

α + β + γ = π,

sin2 α + sin2 β − 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
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https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_kuifFfG8synn
https://dl.doubtnut.com/l/_K3uHLQkxQi8U


3. Prove 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

2
B

2
B

2
C

2
C

2
A
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6. If , show that : α + β + γ = π

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

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

https://dl.doubtnut.com/l/_K3uHLQkxQi8U
https://dl.doubtnut.com/l/_QzffBWua8tDF
https://dl.doubtnut.com/l/_up99ahYR1FCU
https://dl.doubtnut.com/l/_qwvr0kXeZGo9
https://dl.doubtnut.com/l/_kJhIFz0uYB4y


Watch Video Solution

7. If , prove that: 

.

Watch Video Solution

A + B + C = π

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

8. If in a ,  . Prove that triangle is

equilateral

Watch Video Solution

ΔABC cot A + cot B + cot C = √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

https://dl.doubtnut.com/l/_kJhIFz0uYB4y
https://dl.doubtnut.com/l/_7FVlSNYlHWI0
https://dl.doubtnut.com/l/_24hKkvieGsqU
https://dl.doubtnut.com/l/_GOurNs0rVben


10. If , prove that : 

Watch Video Solution

A + B + C = π

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

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

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/_C0LtFHZyxy5U
https://dl.doubtnut.com/l/_EMcMGllohZUD
https://dl.doubtnut.com/l/_9owFLjOj1Gw8
https://dl.doubtnut.com/l/_7l5eHQ43GcQY


Watch Video Solution

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,

+ − = 1 − 2 .
sin2 A

2
sin2 B

2
sin2 C

2

cos A

2
cos B

2

sin C

2

16. .

Watch Video Solution

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

https://dl.doubtnut.com/l/_7l5eHQ43GcQY
https://dl.doubtnut.com/l/_boTwUF9uSvQJ
https://dl.doubtnut.com/l/_uWP8v8HklOCr
https://dl.doubtnut.com/l/_vrG3xIv0OvVn


17. x,y,z are real numbers satisfying , then prove that  

Watch Video Solution

xy + yz + zx = 1

+ + =
x

1 − x2

y

1 − y2

z

1 − z2

4xyz

(1 − x2)(1 − y2)(1 − z2)

18. If , prove that:  

a)   

b) 

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

+ + = . .
x + y

1 − xy

y + z

1 − yz

z + x

1 − zx

x + y

1 − xy

y + z

1 − yz

z + x

1 − zx

19. If , then cos A + cos B + cos C + cos D =

Watch Video Solution

A + B + C + D = 2π

20. If , prove that : 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/_OBl2uc1DFv1D
https://dl.doubtnut.com/l/_mfe7DnfnFedF
https://dl.doubtnut.com/l/_vCcX96qCd5ye
https://dl.doubtnut.com/l/_LnIFIDAjzhiU


.

Watch Video Solution

21. If A +B+C= , prove that 

Watch Video Solution

π tan2 + tan2 + tan2 ≥ 1
A

2
B

2

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

https://dl.doubtnut.com/l/_LnIFIDAjzhiU
https://dl.doubtnut.com/l/_hIITIzlrJw27
https://dl.doubtnut.com/l/_PTr95dJ0fWi4
https://dl.doubtnut.com/l/_wi1OVGHISUz9


Exercise

24. If , show that : 

.

Watch Video Solution

A + B + C = π

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

2

1. If , then prove that

.

Watch Video Solution

A + B + C = 180∘

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

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)

https://dl.doubtnut.com/l/_Z4BeycoCwcwI
https://dl.doubtnut.com/l/_qUWrxJrIdicQ
https://dl.doubtnut.com/l/_ltE9dCR3QoUz


3. If , then prove that

.

Watch Video Solution

A + B + C = 180∘

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

4. If , prove that : 

Watch Video Solution

A + B + C = 1800

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

2
B

2

C

2

A

2
B

2

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  

(a)   

A + B + C = π /2

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

https://dl.doubtnut.com/l/_Y5nmD0vHZu81
https://dl.doubtnut.com/l/_NITV19TigzA3
https://dl.doubtnut.com/l/_9iEbAJFw774k
https://dl.doubtnut.com/l/_zSDkWd3fI5ib


(b) 

Watch Video Solution

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

7. If , show that : 

.

Watch Video Solution

A + B + C =
π

2

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

8. If , prove that : 

.

Watch Video Solution

α + β + γ = π

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

https://dl.doubtnut.com/l/_zSDkWd3fI5ib
https://dl.doubtnut.com/l/_3HI0RIALPfZ5
https://dl.doubtnut.com/l/_iRRhCLhjaFAZ
https://dl.doubtnut.com/l/_3VxEx3kEQdpe


10. Show that  is

independent of 

Watch Video Solution

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

θ.

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 :

.

A + B + C = 0

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

https://dl.doubtnut.com/l/_dWGDNa4KSk5X
https://dl.doubtnut.com/l/_zmQT6j8eRokI
https://dl.doubtnut.com/l/_i9Ul4q1NrD0a
https://dl.doubtnut.com/l/_hsz06MxwuZSA


Watch Video Solution

14. Prove that   

Watch Video Solution

cos2(β − γ) + cos2(γ − α) + cos2(α − β)

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

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  

(a)   

(b) .

Watch Video Solution

A + B + C = π /2

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

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

https://dl.doubtnut.com/l/_hsz06MxwuZSA
https://dl.doubtnut.com/l/_bq3AMxuXJuU2
https://dl.doubtnut.com/l/_Y0omtPrDzfMr
https://dl.doubtnut.com/l/_QF3YnzIgOBRD


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

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  

(a)   

(b) 

Watch Video Solution

A + B + C = π

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

cot + cot + cot = cot cot cot
A

2
B

2

C

2

A

2
B

2

C

2

https://dl.doubtnut.com/l/_TNinaUfqie9j
https://dl.doubtnut.com/l/_7uk246OCM9wx
https://dl.doubtnut.com/l/_796JTMj9ctK1


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

21. Prove that: 

Watch Video Solution

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

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 + z − x)cot(z + x − y) = 1

23. If , thentan α + tan B + tan C = tan A tan B tan C

https://dl.doubtnut.com/l/_ZFKwoe7G5KR2
https://dl.doubtnut.com/l/_g92oopda0lBx
https://dl.doubtnut.com/l/_wPpGcMUFPvFA
https://dl.doubtnut.com/l/_SQZFdtG8DQQG


Watch Video Solution

24. If , prove that : 

Watch Video Solution

A + B + C = π

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

25. Prove that sin2A + sin2B + sin2C = 4sinA · sinB · sin C

Watch Video Solution

26. In , prove that:  

a)   

b)   

c) 

Watch Video Solution

ΔABC

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

2

cos B

2

cos C

2

sin A − sin B + sin C = 4
sin A

2
cos B

2
sin C

2

cos A + cos B − cos C = 4 − 1
cos A

2
cos B

2
sin C

2

https://dl.doubtnut.com/l/_SQZFdtG8DQQG
https://dl.doubtnut.com/l/_qIV6t8yQJBuo
https://dl.doubtnut.com/l/_Me0zNeMOTY9n
https://dl.doubtnut.com/l/_fFBYsSzbbF6O
https://dl.doubtnut.com/l/_FENt7s3YPrS5


27. If , prove that : 

Watch Video Solution

A + B + C = π

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

2
B

2
C

2

28. In triangle ABC, prove that

Watch Video Solution

sin(B + C − A)sin(C + A − B) + sin(A + B − C) = 4s ∈ As ∈ Bs ∈ C

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. In , prove that: a) 

Watch Video Solution

ΔABC

= 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/_FENt7s3YPrS5
https://dl.doubtnut.com/l/_MhzFmMVJKXAn
https://dl.doubtnut.com/l/_4Kmt51elV8kU
https://dl.doubtnut.com/l/_DwmrEV9ktus8


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. In a triangle ABC

Watch Video Solution

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

2
C − A

2

https://dl.doubtnut.com/l/_DwmrEV9ktus8
https://dl.doubtnut.com/l/_RFBV6sjkf7yM
https://dl.doubtnut.com/l/_mpsBwfmD84d0
https://dl.doubtnut.com/l/_tRwCrZcuPIRk


34. If , prove that : 

 equals 

.

Watch Video Solution

A + B + C = π

(sin( ) + sin( ) + sin( ))
B + C

2

C + A

2

A + B

2

(4 cos( )cos( )cos( ))
π − A

4
π − B

4
π − C

4

35. If  prove that 

Watch Video Solution

x + y + z = xyz

+ + = .
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

https://dl.doubtnut.com/l/_XrRWIalJswY1
https://dl.doubtnut.com/l/_HzaSYDd4Fq74
https://dl.doubtnut.com/l/_nIr22SzoSYeJ


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

38. If A, B, C, D are angles of a cyclic quadrilateral, then prove that

.

Watch Video Solution

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

https://dl.doubtnut.com/l/_wArzHjjPYVOY
https://dl.doubtnut.com/l/_vXpKqRnosqiQ
https://dl.doubtnut.com/l/_aenxmmyryGPm


40. If , prove that: 

Watch Video Solution

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

41. If cos, (A)/2 cos, (B-C)/2 + cos, B/2 cos, (C-A)/2 + cos, C/2 cos, (A-B)/2 =

sinA +sinB+sinC`

Watch Video Solution

42. In any triangle ABC, prove that

=

Watch Video Solution

sin3 A cos(B − C) + sin3 B cos(C − A) + sin3 C cos(A − B)

3 sin A sin B sin C

https://dl.doubtnut.com/l/_Q0U1CGbxUoKf
https://dl.doubtnut.com/l/_PhIUAHgcXMZg
https://dl.doubtnut.com/l/_JVIsbAhWqFJo

