
MATHS

BOOKS - NAVBODH MATHS (HINGLISH)

TRIGONOMETRIC FUNCTIONS

Solved Examples

1. Find the principal solutions of the following equations : 

(1)  

(2) .

Watch Video Solution

cos ecx = 2

cot x = √3

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_MavCGNl5uk1y
https://dl.doubtnut.com/l/_PFLpw17lecVT


2. Find the principal solutions of the following equations : 

(1)   

(2) .

Watch Video Solution

tan x = − √3

√3 sec x + 2 = 0

3. Find the general solutions of each of the following

equations : 

1.   

(2) .

Watch Video Solution

cos ecx = − √2

tan 3x = − 1

4. Find general solution of .

h id l i

4 cos2 x = 1

https://dl.doubtnut.com/l/_PFLpw17lecVT
https://dl.doubtnut.com/l/_yz9eQa4Et4J1
https://dl.doubtnut.com/l/_XTj8hXqQeNx9


Watch Video Solution

5. Find the general solution of 

Watch Video Solution

sin x = tan x

6. Find the general solution of the equation

.

Watch Video Solution

sin 2x + sin 4x + sin 6x = 0

7. 

Watch Video Solution

sin x tan x − 1 = tan x − sin x

https://dl.doubtnut.com/l/_XTj8hXqQeNx9
https://dl.doubtnut.com/l/_3CjRcTc2JZrG
https://dl.doubtnut.com/l/_6WlS4S9TlMAV
https://dl.doubtnut.com/l/_2ayHpDOFT0bD
https://dl.doubtnut.com/l/_2o0Fqg8hz3u5


8. Find the general solution of : 

Watch Video Solution

cos x − sin x = − 1

9. In , prove that .

Watch Video Solution

△ ABC c = a cos B + b cos A

10. With usual notatons , in  , prove that 

.

Watch Video Solution

△ ABC

a(b cos C − c cos B) = b2 − c2

https://dl.doubtnut.com/l/_2o0Fqg8hz3u5
https://dl.doubtnut.com/l/_78seXqIfo4nf
https://dl.doubtnut.com/l/_BY1jlknf0Jfj


11. In a  , with usual notations , prove that 

.

Watch Video Solution

△ ABC

=
a − b cos C

b − a cos C

cos B

cos A

12. In , prove that 

 .

Watch Video Solution

△ ABC

a(cos C − cos B) = 2(b − c)cos2.
A

2

13. Using the sine rule , prove the cosine rule.

Watch Video Solution

https://dl.doubtnut.com/l/_d0XdRLsWgqln
https://dl.doubtnut.com/l/_DAhPCRej72YU
https://dl.doubtnut.com/l/_msyfa7zgUT0N


14. In any  , if  are in AP then that cot A ,

cot B , cot C are in are in A.P.

Watch Video Solution

△ ABC a2, b2, c2

15. The angles of  are in A.P. and 

�nd .

Watch Video Solution

△ ABC b : c = √3: √2

∠A, ∠B, ∠C

16. In  , with the usual notations , prove that 

Watch Video Solution

△ ABC

2{a sin2. + c sin2. } = a + c − b
C

2

A

2

https://dl.doubtnut.com/l/_2faK4tM3A9M4
https://dl.doubtnut.com/l/_pIVMUgpBorlU
https://dl.doubtnut.com/l/_Kgo0fwSyvIvj


17. In right angled triangle ABC, right angled at C, show

that .

Watch Video Solution

tan A + tan B =
c2

ab

18. In any , prove that tan

.

Watch Video Solution

△ ABC

( ) = ( )
A − B

2

a − b

a + b

cot(C)

2

19. Find the principal values of : 

(1)  cos − 1( )
√3

2

https://dl.doubtnut.com/l/_3bePCqPChh4M
https://dl.doubtnut.com/l/_ly5FbHIfxo4w
https://dl.doubtnut.com/l/_k9nrnylFKCGL


(2)   

(3) 

Watch Video Solution

sin− 1( − )
1

√2

cot − 1( − )
1

√3

20.  का मान �ात क��जए ।

Watch Video Solution

sin− 1 (sin )
3π

5

21. Solve the equation .

Watch Video Solution

2 tan− 1(cos x) = tan− 1(2 cos ecx)

22. Find the value of .tan− 1(√3) − sec− 1( − 2)

https://dl.doubtnut.com/l/_k9nrnylFKCGL
https://dl.doubtnut.com/l/_Gk2lEgvAAwoi
https://dl.doubtnut.com/l/_M0C4LUTaZTtD
https://dl.doubtnut.com/l/_YBZtNv0MI9zj


Watch Video Solution

23. Show that .

Watch Video Solution

+ + = π
sin− 1(12)

13

cos − 1 4

5

tan− 1(63)

16

24. 

Watch Video Solution

sin− 1( ) + cos − 1( ) = cos − 1( )
−1

2

−√3

2

−1

2

25. Prove that: 

Watch Video Solution

+ =
tan− 1 4

5

cos − 1(12)

13

cos − 1(33)

65

https://dl.doubtnut.com/l/_YBZtNv0MI9zj
https://dl.doubtnut.com/l/_ow1AwGv9CeIO
https://dl.doubtnut.com/l/_XuT4U1FcL7LD
https://dl.doubtnut.com/l/_2uHNpmwyYHAh
https://dl.doubtnut.com/l/_IBgZKC0Yb7rM


Theory Questions

26. If  , then prove that 

.

Watch Video Solution

−1 ≤ x ≤ −
1

√2

sin− 1(2x√1 − x2) = − 2π + 2 cos − 1 x

1. Using vectro mehod, prove that in a

 where a,b,c are the

lenths of the sides opposite to the angles A,B and C

respectively of `/_\ABC.

Watch Video Solution

△ ABC, , =
a

sin A

b

sin B

c

sin C

https://dl.doubtnut.com/l/_IBgZKC0Yb7rM
https://dl.doubtnut.com/l/_pmT9mz55sNA4


Examples For Practise

1. Find the principal solution of the following equations : 

(1)   

(2)   

(3) .

Watch Video Solution

sin x =
1

√2

tan = − 1

√3 cos ecx + 2 = 0

2. Find the general solutions of each of the following

equations : 

(1)   

(2)   

(3) .

W t h Vid S l ti

sin x =
√3
2

sec 3x = − 2

cot 4x = − 1

https://dl.doubtnut.com/l/_0NK9LO0OWz4M
https://dl.doubtnut.com/l/_Oa4wNhhbBbY7


Watch Video Solution

3. Find the general solutions of each of the following

equations : 

(1)   

(2)   

(3) .

Watch Video Solution

sin 4x =
√3
2

cos 2x = −
1
2

cos ec3x =
−2

√3

4. Find the general soutions of each of the following

equations : 

(1)   

(2) .

Watch Video Solution

tan2 x = 1

4 sin2 x − 3 = 0

https://dl.doubtnut.com/l/_Oa4wNhhbBbY7
https://dl.doubtnut.com/l/_Wx61iK0PPlPa
https://dl.doubtnut.com/l/_BpUit1ZUNXdY


Watch Video Solution

5. Find the general solutions of each of the following

equations : 

(1)   

(2) .

Watch Video Solution

cos 3x = cos 2x

cos 3x = sin 2x

6. Find the general solution : 

Watch Video Solution

sec2 2x = 1 − tan 2x

7. Find the general solution for each of the following

equation: sin x + sin 3x + sin 5x = 0

https://dl.doubtnut.com/l/_BpUit1ZUNXdY
https://dl.doubtnut.com/l/_AQiq0J1p8t8f
https://dl.doubtnut.com/l/_ELHgtD4fccUt
https://dl.doubtnut.com/l/_mTD7B3Feu5KL


Watch Video Solution

8. Find the general solution of : 

Watch Video Solution

cos x + sin x = 1

9. Find the general solution of : 

Watch Video Solution

cos x − sin x = − 1

10. Find the general solution of : 

√3 cos x − sin x = 1

https://dl.doubtnut.com/l/_mTD7B3Feu5KL
https://dl.doubtnut.com/l/_ssTSawaeZDE1
https://dl.doubtnut.com/l/_Fvvcb5m9B60u
https://dl.doubtnut.com/l/_UUthtr6ZMsCQ


Watch Video Solution

11. Find the general solution of : 

.

Watch Video Solution

2 tan x − cot x + 1 = 0

12. Find the general solution of : 

.

Watch Video Solution

cot x + tan x = 2 cos ecx

13. In any triangle ABC prove that:

c cos B − bc cos A = a2 − b2

https://dl.doubtnut.com/l/_UUthtr6ZMsCQ
https://dl.doubtnut.com/l/_fUkYkiVly8ks
https://dl.doubtnut.com/l/_BpzBERnpnd2S
https://dl.doubtnut.com/l/_XTTpnwwl6z2e


Watch Video Solution

14. In any , prove that  

Watch Video Solution

ΔABC

=
c − b cos A

b − c cos A

cos B

cos C

15. In  , prove that (1)  (2) 

.

Watch Video Solution

△ ABC a = b cos C + c cos B

b = a cos C + c cos A

16. In , prove that 

.

△ ABC

2(bc cos A + ac cos B + ab cos C) = a2 + b&2 + c2

https://dl.doubtnut.com/l/_XTTpnwwl6z2e
https://dl.doubtnut.com/l/_w4e9wixbxpbP
https://dl.doubtnut.com/l/_L0BeWXEJ541Q
https://dl.doubtnut.com/l/_1kTU3LgU1jIt


Watch Video Solution

17. In  , prove that 

.

Watch Video Solution

△ ABC

(b + c)cos A + (c + a)cos B + (a + b)cos C = a + b + c

18. In a  show that

the triangle is right angled.

Watch Video Solution

ABC,   if sin2 A + sin2 B = sin2 C,

19. In , prove that 

.

△ ABC

a2 sin(B − C) = (b2 − c2)sin A

https://dl.doubtnut.com/l/_1kTU3LgU1jIt
https://dl.doubtnut.com/l/_dNaK7Hy0hzFe
https://dl.doubtnut.com/l/_pbpT4rWNUHJF
https://dl.doubtnut.com/l/_yE84jZ8pSN97


Watch Video Solution

20. In , prove that 

.

Watch Video Solution

△ ABC

tan( ) = ( )
C − A

2

c − a

c + a

cot(B)

2

21. In  , prove that .

Watch Video Solution

△ ABC =
sin(A − B)

sin(A + B)

a2 − b2

c2

22. In , prove that 

.

Watch Video Solution

△ ABC

b2 sin 2C + c2 sin 2B = 2bc sin A

https://dl.doubtnut.com/l/_yE84jZ8pSN97
https://dl.doubtnut.com/l/_Pj1C68jmjclZ
https://dl.doubtnut.com/l/_dHrxgArFVGLe
https://dl.doubtnut.com/l/_JjmmjH2v46hs


Watch Video Solution

23. 

Watch Video Solution

+ =
cos2( )B − C

2

(b + c)2

sin2( )B − C

2

(b − c)2

1

a2

24. If , then prove that .

Watch Video Solution

2b = a + c 3 tan. . tan. = 1
A

2

C

2

25. In any , prove that 

.

Watch Video Solution

△ ABC

a(cos B + cot( ). sin B) = b + c
A

2

https://dl.doubtnut.com/l/_JjmmjH2v46hs
https://dl.doubtnut.com/l/_wE3h6rpz35Kx
https://dl.doubtnut.com/l/_lUoNVEGHkajV
https://dl.doubtnut.com/l/_dDIITqtGQzKq


26. In any , prove that 

.

Watch Video Solution

△ ABC

a sin A − b sin B ≡ c sin(A − B)

27. In , if  , then prove 

.

Watch Video Solution

△ ABC ∠C =
π

2

sin(A − B) =
a2 − b2

a2 + b2

28. In a triangle  if  show that the

triangle is either isosceles or right angled.

Watch Video Solution

ABC, a cos A = b cos B,

https://dl.doubtnut.com/l/_U24yST6wnoPh
https://dl.doubtnut.com/l/_1XJ5e6MmqgxN
https://dl.doubtnut.com/l/_Uc6HHBwEHGBI


29. In a triangle ABC, prove that

Watch Video Solution

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

2
B

2

C

2
a + b + c

b + c − a

A

2

30. In  , prove that 

.

Watch Video Solution

tra ∈ g ≤ ABC

cos( ) = ( sin.
A − B

2
a + b

c

C

2

31. Find the principal of : 

(1)  (2)  (3)  (4) 

.

h id l i

sin− 1( )
1

2
tan− 1( − √3) cos − 1( − )

1

√2

sin− 1( − )
1

2

https://dl.doubtnut.com/l/_jjyx9ep1P8ci
https://dl.doubtnut.com/l/_7n8nIjm6UgTV
https://dl.doubtnut.com/l/_SomjAqPMKz0E


Watch Video Solution

32. Find the values of : 

(1)   

(2)   

(3) .

Watch Video Solution

cos − 1( ) + tan− 1( )
1
2

1

√3

cos − 1( ) + 2 sin− 1( )
1
2

1
2

cos ec− 1( − √2) + cot − 1(√3)

33. Find the value of : 

(1)   

(2)   

(3) 

Watch Video Solution

sin− 1(sin. )
5π

6

cos − 1(cos. )
13π

6

tan− 1(tan. )
7π

6

https://dl.doubtnut.com/l/_SomjAqPMKz0E
https://dl.doubtnut.com/l/_at0vcl3aHGdr
https://dl.doubtnut.com/l/_26pPosnNS2CJ


34. Show that .

Watch Video Solution

tan− 1[ ] = + x
cos x + sin x

cos x − sin x

π

4

35. �स� क��जए िक 

Watch Video Solution

tan− 1 + tan− 1 = tan− 11

2

2

11

3

4

36. If  then �nd the value

of 

Watch Video Solution

sin( + cos − 1 x) = 1,
sin− 1 1

5

x.

https://dl.doubtnut.com/l/_26pPosnNS2CJ
https://dl.doubtnut.com/l/_Sx58uWUlTFi8
https://dl.doubtnut.com/l/_ucs114kzYIjn
https://dl.doubtnut.com/l/_NviaznhM5gO7
https://dl.doubtnut.com/l/_tTZ4dGWCcwgR


37. Evaluate : .

Watch Video Solution

tan− 1 1 + tan− 1 2 + tan− 1 3

38. Prove that :

Watch Video Solution

+ + + =
tan− 1 1

5

tan− 1 1

7

tan− 1 1

3

tan− 1 1

8

π

4

39. Prove that 

Watch Video Solution

sin− 1( ) + sin− 1( ) = sin− 1( )
8

17

3

5

77

85

40. Prove that: + =
cos − 1(12)

13

sin− 1 3

5

sin− 1(56)

65

https://dl.doubtnut.com/l/_tTZ4dGWCcwgR
https://dl.doubtnut.com/l/_WMhgpoKuoSLA
https://dl.doubtnut.com/l/_RY4lAKCw45ak
https://dl.doubtnut.com/l/_Rx3IqSnv9T8j


Watch Video Solution

41. Prove that:

Watch Video Solution

2 =
sin− 1 3

5

tan− 1(24)

7

42. Prove that: `tan^(-1){(sqrt(1+x)-sqrt(1-

x))/(sqrt(1+x)+sqrt(1-x))}=pi/4-1/2\ cos^(-1)x ,\ \ 0

Watch Video Solution

43. If  , �nd x.

Watch Video Solution

tan− 1( ) + cot − 1( ) =
x − 1

x − 2

x + 2

x + 1

π

4

https://dl.doubtnut.com/l/_Rx3IqSnv9T8j
https://dl.doubtnut.com/l/_1zJlLcPfySul
https://dl.doubtnut.com/l/_kGJlQ1PLPlNi
https://dl.doubtnut.com/l/_WnxUFi1QeRLk


Multiple Choice Questions

44. If , then �nd the value of

x.

Watch Video Solution

tan− 1(2x) + tan− 1(3x) =
π

4

1. The general solution of  is

A. 

B. 

C. 

D. 

sin x = −
√3

2

x = nπ + ( − 1)n( ), n ∈ Z
2π

3

x = nπ + ( − 1)n( ), n ∈ Z
4π

3

x = nπ + ( − 1)n( ), n ∈ Z
π

3

x = nπ + ( − 1)n( ), n ∈ Z
7π

6

https://dl.doubtnut.com/l/_JGzXtvYfLnsd
https://dl.doubtnut.com/l/_TAIsKaFfGjau


Answer:

Watch Video Solution

2. If , then the value of x is

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

tan 2x = tan( )
x

2

2xπ, n ∈ Z

, n ∈ Z
nπ

3

, n ∈ Z
2nπ

3

+ , n ∈ Z
2nπ

3

π

4

https://dl.doubtnut.com/l/_TAIsKaFfGjau
https://dl.doubtnut.com/l/_TiiB7MbGQKwk
https://dl.doubtnut.com/l/_AIAWyCBeZQ2s


3. Find the principal and general solution of

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

cot x = − √3

π

6

π

3

5π

6

−
5π

6

4. The general solution of the trigonometric equation

 istan2 θ = 1

https://dl.doubtnut.com/l/_AIAWyCBeZQ2s
https://dl.doubtnut.com/l/_EuWs4bdrSun7


A. 

B. 

C. 

D. .

Answer: A::D

Watch Video Solution

θ = nπ ± , n ∈ Z
π

3

θ = nπ ± , n ∈ Z
π

6

θ = nπ ± , n ∈ Z
π

4

θ = nπ, n ∈ Z

5. The principal value of  is

A. 

B. 

C. 

cos − 1( − )
1

2

π

3

π

6

2π

3

https://dl.doubtnut.com/l/_EuWs4bdrSun7
https://dl.doubtnut.com/l/_z651y0uyWvec


D. .

Answer: B::C

Watch Video Solution

3π

2

6. The principal solutions of  are

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

sec x =
2

√3

,
π

3

11π

6

,
π

6

11π

6

,
π

4

11π

4

,
π

6

11π

4

https://dl.doubtnut.com/l/_z651y0uyWvec
https://dl.doubtnut.com/l/_TpIhFKPechha


7.  ................

A. 

B. 

C. 

D. .

Answer: B::C

Watch Video Solution

a(b cos C − c cos B) =

b2 − c2

a2 − b2

c2 − a2

b2 + c2

8. In  and '2s' is

the perimeter of the triangle. Then the value of s is

△ ABC, sin( )sin( ) = sin( )
A

2

C

2

B

2

https://dl.doubtnut.com/l/_TpIhFKPechha
https://dl.doubtnut.com/l/_2NoR3gd1i60B
https://dl.doubtnut.com/l/_IrP36LA4dTUj


A. b

B. 2b

C. 3b

D. 4b.

Answer: B

Watch Video Solution

9. If in , with usual notations , 

, then  is equal to

A. 

B. 

△ ABC

a = 18, b = 24, c = 30 sin.
A

2

1

√5

1

√10

https://dl.doubtnut.com/l/_IrP36LA4dTUj
https://dl.doubtnut.com/l/_ocOUBbC7yBQV


C. 

D. .

Answer: A

Watch Video Solution

1

√15

1

2√5

10. In , if  and  , then 

 ...................

A. 

B. 

C. 

D. .

△ ABC a = 13, b = 14 c = 15

sin. =
A

2

1

5

√
1

5

4
5

2

5

https://dl.doubtnut.com/l/_ocOUBbC7yBQV
https://dl.doubtnut.com/l/_D0yxPxd4nk8D


Answer: B

Watch Video Solution

11. If  then x equal

A. 

B. 

C. 

D. .

Answer:

Watch Video Solution

sin− 1(1 − x)sin− 1 x =
π

2

−
1

2

1

0

1

2

https://dl.doubtnut.com/l/_D0yxPxd4nk8D
https://dl.doubtnut.com/l/_72pXNjpD4OGv
https://dl.doubtnut.com/l/_WKkII6t1v9hj


12. Prove that

.

A. 

B. 

C. 

D. .

Answer: D

Watch Video Solution

tan− 1( ) = ( − x), x < π
cos x − sin x

cos x + sin x

π

4

−x

x

− x
π

4

+ x
π

4

https://dl.doubtnut.com/l/_WKkII6t1v9hj

