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TRIGONOMETRIC FUNCTIONS

Solved Examples

1. Find the solution of .

Watch Video Solution

sinx = −
√3

2

2. Solve .

Watch Video Solution

cos x =
1

2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_xi1XUt1ps9yz
https://dl.doubtnut.com/l/_vNTqAJ9wsFle


3. Solve (x+pi/3)

Watch Video Solution

tan 2x = − cot

4. Solve .

Watch Video Solution

sin 2x − sin 4x + sin 6x = 0

5. Solve .

Watch Video Solution

2 cos2 x + 3 sinx = 0

6. If where x and y both lie in second

quadrant, �nd the value of 

Watch Video Solution

sinx = , cos y = − ,
3

5

12

13

sin(x + y).

https://dl.doubtnut.com/l/_vNTqAJ9wsFle
https://dl.doubtnut.com/l/_bWoCM9AxGNzw
https://dl.doubtnut.com/l/_OWWiCWwMZtnk
https://dl.doubtnut.com/l/_Wt3ekkGHfoUg
https://dl.doubtnut.com/l/_44Lux6uYwL5N


7. Find the value of tan .

Watch Video Solution

π

8

8. If tanx=3/4,  �nd the value of sin(x/2) , cos(x/2),

tan(x/2)

Watch Video Solution

π < x < ,
3π

2

9. Prove that .

Watch Video Solution

cos2 x + cos2(x + ) + cos2(x − ) =
π

3

π

3

3

2

https://dl.doubtnut.com/l/_44Lux6uYwL5N
https://dl.doubtnut.com/l/_5wunbh511kNm
https://dl.doubtnut.com/l/_gC3sr9Z5AmsL
https://dl.doubtnut.com/l/_JDVEv8uuygxd


10. Prove that

.

Watch Video Solution

cos 2x cos( ) − cos 3x cos( ) = sin 5x sin( )
x

2

9x

2

5x

2

11. Find the value of sin .

A. 

B. 

C. 

D. 

Answer: 

Watch Video Solution

31π

3

√3

2

−
√3

2

2

√3

−
2

√3

√3

2

https://dl.doubtnut.com/l/_KusXRo2FOw1q
https://dl.doubtnut.com/l/_0DA6gm58UtAk
https://dl.doubtnut.com/l/_cEW65n9TJiMA


12. Find the value of 

Watch Video Solution

cos( − 1710∘ )

13. If , x lies m the third quadrant, �nd the values of

other �ve trigonometric functions.

Watch Video Solution

cos x = −
3

5

14. If , lies in second quadrant, �nd the values of

other �ve trigonometric functions.

Watch Video Solution

cot x = −
5

12

15. The minute hand of a watch is 1.5 cm long. How far does its tip

move in 40 minutes? (Use ).π = 3. 14

https://dl.doubtnut.com/l/_cEW65n9TJiMA
https://dl.doubtnut.com/l/_C267yARBCGof
https://dl.doubtnut.com/l/_2OXlbiXTdxgu
https://dl.doubtnut.com/l/_AcqHFfRwue58


Watch Video Solution

16. If the arcs of the same lengths m two circles subtend angles

and at the centre, �nd the ratio of their radii.

Watch Video Solution

65o 110o

17. Convert 6 radians into degree measure.

Watch Video Solution

18. Find the radius of the circle in which a central angle of 

intercepts an arc of length 37.4 cm (use ).

Watch Video Solution

60∘

π =
22

7

https://dl.doubtnut.com/l/_AcqHFfRwue58
https://dl.doubtnut.com/l/_ZPFKfoOKDGPy
https://dl.doubtnut.com/l/_XyS54wIyiNfV
https://dl.doubtnut.com/l/_0bvD1MW2xv0i
https://dl.doubtnut.com/l/_bcpLqmLTJUDg


19. Convert into radian measure.

Watch Video Solution

40o20 ′

20. Find the principal solution of the equation .

Watch Video Solution

tanx = −
1

√3

21. Find the principal solution of the equation .

Watch Video Solution

sinx =
√3
2

22. Find the value of sin .

A. 

B. 

15o

√3 − 1

2√2
√3 + 1

2√2

https://dl.doubtnut.com/l/_bcpLqmLTJUDg
https://dl.doubtnut.com/l/_pNVf9QcHxX1K
https://dl.doubtnut.com/l/_YIBIBQXLHT6D
https://dl.doubtnut.com/l/_cDSGHdNjuK7h


C. 

D. 

Answer: A

Watch Video Solution

1 − √3

2√2

−
√3 + 1

2√2

23. Prove that: 

Watch Video Solution

2 sec − 4 = 1
sinπ

6

π

3

sin(5π)

6
cos π

4

24. Prove that 

Watch Video Solution

=
sin(x + y)

sin(x − y)

tanx + tany

tanx − tany

25. Find the value of tan .
13π
12

https://dl.doubtnut.com/l/_cDSGHdNjuK7h
https://dl.doubtnut.com/l/_Uf9NfOIIPtnR
https://dl.doubtnut.com/l/_bQfFv22J6Lkz
https://dl.doubtnut.com/l/_I3ZH1hkPMsIx


Watch Video Solution

26. Prove that .

Watch Video Solution

cos( + x) + cos( − x) = √2 cos x
π

4

π

4

27. Show that .

Watch Video Solution

tan 3x tan 2x tanx = tan 3x − tan 2x − tanx

28. Prove that 

Watch Video Solution

= tanx
sin 5x − 2 sin 3x + sinx

cos 5x − cos x

29. Prove that .= cot x
cos 7x + cos 5x

sin 7x − sin 5x

https://dl.doubtnut.com/l/_I3ZH1hkPMsIx
https://dl.doubtnut.com/l/_EYFqjjRrVpup
https://dl.doubtnut.com/l/_nbL8S3T6E9HX
https://dl.doubtnut.com/l/_FdCThmeTs0Ut
https://dl.doubtnut.com/l/_fbTGaEldNssx


Watch Video Solution

30. In triangle ABC , prove that  ,

,

Watch Video Solution

= [ ]
tan(B − C)

2
b − c

b + c

cot A

2

= [ ]
tan(C − A)

2
c − a

c + a

cot B
2

= [ ]
tan(A − B)

2
a − b

a + b

cot c

2

31. The angle of elevation of to be top point  of the vertical

tower PQ of height  from poin A is  and from a point B, the

angle of elevation is  where B is point at a distance  from

the point A measured along the line  which makes an angle

 with AQ. Prove that 

Watch Video Solution

P

h 450

600, d

AB

300 d = (√3 − 1)h.

https://dl.doubtnut.com/l/_fbTGaEldNssx
https://dl.doubtnut.com/l/_nX4au6JMuijU
https://dl.doubtnut.com/l/_oxoXgT7pznyr


Exercise 3 4

32. If any triangle ABC, �nd the value of

Watch Video Solution

a sin(B − C) + b sin(C − A) + c sin(A − B).

33. In triangle ABC, prove that 'tan((B-C)/2)=(b-c)/(b+c)cotA/2tan(C-

A)/2=(c-a)/(c+a)cotB/2tan(A-B)/2=(a-b)/(a+b)cotC/2`

Watch Video Solution

1. Find the general solution : 

Watch Video Solution

sec2 2x = 1 − tan 2x

https://dl.doubtnut.com/l/_KQF0qjltIdyy
https://dl.doubtnut.com/l/_0wnxA3NzekmG
https://dl.doubtnut.com/l/_PdvKERFOoETt
https://dl.doubtnut.com/l/_VJ78KGBh5hMh


2. Find the principal and general solution of 

Watch Video Solution

cos ecx = 2

3. Find the general solution : 

Watch Video Solution

cos 4x = cos 2x

4. Find the principal and general solution of 

Watch Video Solution

secx = 2

5. Find the principal and general solution of 

Watch Video Solution

cot x = − √3

https://dl.doubtnut.com/l/_VJ78KGBh5hMh
https://dl.doubtnut.com/l/_1Fhnfkpbx4oN
https://dl.doubtnut.com/l/_T8kB60kRsFKI
https://dl.doubtnut.com/l/_3io5Cq3bTYFP
https://dl.doubtnut.com/l/_suvQGqEknXml


6. Find the principal and general solution of 

Watch Video Solution

tanx = √3

7. Find the general solution : 

Watch Video Solution

sinx + sin 3x + sin 5x = 0

8. Find the general solution : 

Watch Video Solution

cos 3x + cos x cos 2x = 0

9. Find the general solution : 

Watch Video Solution

sin 2x + cos x = 0

https://dl.doubtnut.com/l/_suvQGqEknXml
https://dl.doubtnut.com/l/_KHZD99xMMWUn
https://dl.doubtnut.com/l/_GCgL2imuqwB8
https://dl.doubtnut.com/l/_NtPwM6P4cz0E


Exercise 3 3

1. Prove that:

Watch Video Solution

sin(n + 1)x sin(n + 2)x + cos(n + 1)x cos(n + 2)x = cos x

2. Prove that: 

Watch Video Solution

cos( + x) − cos( − x) = − √2 sinx
3π

4

3π

4

3. Prove that: 

Watch Video Solution

sin2 6x − sin2 4x = sin 2x sin 10x

4. Prove that:cos2 2x − cos2 6x = sin 4x sin 8x

https://dl.doubtnut.com/l/_ypqbFl1onWJ8
https://dl.doubtnut.com/l/_t3kyIVrPliFj
https://dl.doubtnut.com/l/_4xfj23Ly8oEm
https://dl.doubtnut.com/l/_94kcGSyEvfaT


Watch Video Solution

5. Prove that:

Watch Video Solution

sin 2x + 2 sin 4x + sin 6x = 4 cos2 x sin 4

6. Prove that:

Watch Video Solution

cot 4x(sin 5x + sin 3x) = cot x(sin 5x − sin 3x)

7. Prove that:

Watch Video Solution

= −
cos 9x − cos 5x

sin 17x − sin 3x

sin 2x

cos 10x

8. Prove that: = tan 4x
sin 5x + sin 3x

cos 5x + cos 3x

https://dl.doubtnut.com/l/_94kcGSyEvfaT
https://dl.doubtnut.com/l/_wLKWuFyCVr4G
https://dl.doubtnut.com/l/_yffZgjHzwuw4
https://dl.doubtnut.com/l/_Vu1yklSfbrc4
https://dl.doubtnut.com/l/_HmXxlc6qob71


Watch Video Solution

9. Prove that:

Watch Video Solution

sinx − siny

cos x + cos y
= tan

x − y

2

10. Prove that:

Watch Video Solution

= tan 2x
sinx + sin 3x

cos x + cos 3x

11. 

Watch Video Solution

cot2 π

6
+cos ec

5π

6
+3 tan2 = 6

π

6

12. 2 sin2( ) + cosec2( )cos2( ) =
π

6

7π

6

π

3

3

2

https://dl.doubtnut.com/l/_HmXxlc6qob71
https://dl.doubtnut.com/l/_dLDZ2ehxK2XV
https://dl.doubtnut.com/l/_oczFR4uk0h2L
https://dl.doubtnut.com/l/_HmYpN8wlzwkg
https://dl.doubtnut.com/l/_T2Kts70tuTJr


Watch Video Solution

13. 

Watch Video Solution

sin2 π

6
+cos2 π

3
−tan2 = −

π

4

1
2

14. Prove that:

Watch Video Solution

= ( )
2tan( + x)π

4

tan( − x)π

4

1 + tanx

1 − tanx

15. Prove that:

Watch Video Solution

cos( − x)cos( − y) − sin( − x)sin( − y) = sin(x + y)
π

4

π

4

π

4

π

4

https://dl.doubtnut.com/l/_T2Kts70tuTJr
https://dl.doubtnut.com/l/_HG7p7rtxZt4n
https://dl.doubtnut.com/l/_jSImvNBWUoHC
https://dl.doubtnut.com/l/_C7AmQj1MT1ds


16. Find the value of : (i)  (ii) 

Watch Video Solution

sin 75o tan 15o

17. 

Watch Video Solution

2 sin2 3π

4
+2 cos2 π

4
+2 sec2 = 10

π

3

18. Prove that:

Watch Video Solution

cos( + x)cos(2π + x)[cot( − x) + cot(2π + x)] = 1
3π

2

3π

2

19. Prove that: 

Watch Video Solution

= cot2 x
cos(π + x)cos( − x)

sin(π − x)cos( + x)π

2

https://dl.doubtnut.com/l/_jZTf9ZS7VuWq
https://dl.doubtnut.com/l/_RXMz9YZvgJZT
https://dl.doubtnut.com/l/_YHZLqmpU4Qvx
https://dl.doubtnut.com/l/_R7Pn4lo4CULy


20. Prove that:

Watch Video Solution

= cot 3x
cos 4x + cos 3x + cos 2x

sin 4x + sin 3x + sin 2x

21. Prove that:

Watch Video Solution

= 2 sinx
sinx − sin 3x

sin2 x − cos2 x

22. Prove that:

Watch Video Solution

tan 4x =
4 tanx(1 − tan2 x)

1 − 6 tan2 x + tan4 x

23. Prove that: 

Watch Video Solution

cot x cot 2x − cot 2x cot 3x − cot 3x cot x = 1

https://dl.doubtnut.com/l/_R7Pn4lo4CULy
https://dl.doubtnut.com/l/_lBA5XSJVnhBa
https://dl.doubtnut.com/l/_lGRwCfokDhko
https://dl.doubtnut.com/l/_ttwrFpu9Cxdj
https://dl.doubtnut.com/l/_chao95r7r1ZO


Exercise 3 2

24. Prove that:

Watch Video Solution

cos 6x = 32 cos6 x − 48 cos4 x + 18 cos2 x − 1

25. Prove that : .

Watch Video Solution

cos 4x = 1 − 8 sin2 x cos2 x

1. Find the values of the trigonometric function tan 

A. 

B. 

19π

3

√3

√4

https://dl.doubtnut.com/l/_chao95r7r1ZO
https://dl.doubtnut.com/l/_UbXmwqJanK91
https://dl.doubtnut.com/l/_axYD9JF07NTq
https://dl.doubtnut.com/l/_3bAlPVLS7hvL


C. 

D. 

Answer: A

Watch Video Solution

√6

√2

2. Find the values of the trigonometric function sin 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

( − )
11π

3

0

1

√1

√3

2

https://dl.doubtnut.com/l/_3bAlPVLS7hvL
https://dl.doubtnut.com/l/_1LxR7cqHsJl8


3. Find the value of other �ve trigonometric function

 x lies in third quadrant.

Watch Video Solution

cos x = − ,
1

2

4. Find the value of other �ve trigonometric function , x

lies in second quadrant.

Watch Video Solution

sinx =
3

5

5. Find the value of other �ve trigonometric function , x

lies in third quadrant.

Watch Video Solution

cot x =
3

4

https://dl.doubtnut.com/l/_1LxR7cqHsJl8
https://dl.doubtnut.com/l/_yhQNemWHDlO8
https://dl.doubtnut.com/l/_HboGCaD5AYgx
https://dl.doubtnut.com/l/_DR4Ucs3FoQUr


6. Find the value of other �ve trigonometric function ,

x lies in fourth quadrant.

Watch Video Solution

secx =
13

5

7. Find the value of other �ve trigonometric function

, x lies in second quadrant.

Watch Video Solution

tanx = −
5

12

8. Find the values of the trigonometric function sin 

A. 

B. 

C. 

765∘

√3

2

1

√2

1

2

https://dl.doubtnut.com/l/_xehQYz0fc5nf
https://dl.doubtnut.com/l/_hW0MWcTIX5Jr
https://dl.doubtnut.com/l/_xRNVETyy47Ih


D. 

Answer: B

Watch Video Solution

−
1

√2

9. Find the values of the trigonometric function .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

cosec( − 1410∘ )

√3

2

−
√3

2

1

2

−
1

2

https://dl.doubtnut.com/l/_xRNVETyy47Ih
https://dl.doubtnut.com/l/_uqwx81UjVzd3
https://dl.doubtnut.com/l/_SXH6HCynOg5i


Miscellaneous Exercise

10. Find the values of the trigonometric function 

Watch Video Solution

cot( − )
15π

4

1. Find  and of the following : x in

quadrant II.

Watch Video Solution

sin
x

2
, cos

x

2
tan

x

2
sinx = ,

1

4

2. Prove that: 

Watch Video Solution

sin 3x + sin 2x − sinx = 4 sinx cos
x

2
cos

3x

2

3. Prove that: = tan 6x
(sin 7x + sin 5x) + (sin 9x + sin 3x)

(cos 7x + cos 5x) + (cos 9x + cos 3x)

https://dl.doubtnut.com/l/_SXH6HCynOg5i
https://dl.doubtnut.com/l/_VZzn3crgO3bg
https://dl.doubtnut.com/l/_SO9rpantT9zP
https://dl.doubtnut.com/l/_bIKvV5tHuInt


Watch Video Solution

4. Prove that

Watch Video Solution

sinx + sin 3x + sin 5x + sin 7x = 4 cos x cos 2x sin 4x

5. Prove that: 

Watch Video Solution

(cos x − cos y)2 + (sinx − siny)2 = 4 sin2 x − y

2

6. Prove that: 

Watch Video Solution

(cos x + cos y)2 + (sinx − siny)2 = 4 cos2 x + y

2

https://dl.doubtnut.com/l/_bIKvV5tHuInt
https://dl.doubtnut.com/l/_1YFhIIQkgEUT
https://dl.doubtnut.com/l/_RlulL1oPukak
https://dl.doubtnut.com/l/_sRG8YF8Rbd5M


7. Prove that: (sin 3 x +sin x) sin x + (cos 3x - cos x) cos x = 0

Watch Video Solution

8. Prove that: 

Watch Video Solution

2 cos
π

13
cos

9π

13
+cos

3π

13
+cos = 0

5π

13

9. Find  and of the following : , x

in quadrant III

Watch Video Solution

sin
x

2
, cos

x

2
tan

x

2
cot x = −

1

3

10. Find and  of the following : x

in quadrant II`

sin
x

2
, cos

x

2
tan

x

2
tanx = − ,

4
3

https://dl.doubtnut.com/l/_J3yrhyU4JwVf
https://dl.doubtnut.com/l/_iHbyMQjoH8Bp
https://dl.doubtnut.com/l/_w9LBZw6LZUNH
https://dl.doubtnut.com/l/_1GjJWHYVUIDE


Exercise 3 1

Watch Video Solution

1. In a circle of diameter 40 cm. The length of a chord is 20 cm.

Find the length of minor arc of the chord.

Watch Video Solution

2. Find the degree measure of the angle subtended at the centre

of a circle of radius 100 cm by an arc of length 22 cm (use

).

Watch Video Solution

π =
22

7

https://dl.doubtnut.com/l/_1GjJWHYVUIDE
https://dl.doubtnut.com/l/_7ABw7f69h67K
https://dl.doubtnut.com/l/_Ny1EaOH9bDJY


3. Find the angle in radian through which a pendulum swings if

its length is 75 cm and the tip describes an arc of length (i) 10

cm    (ii) 15 cm   (iii) 21 cm

Watch Video Solution

4. If in two circles, arcs of the same length subtend angles 

and at the centre, �nd the ratio of their radii.

Watch Video Solution

60∘

75∘

5. Find the radian measures corresponding to the following

degree measures:(i)  (ii)  (iii)  (iv) 

Watch Video Solution

25o −47o30' 240o 520o

https://dl.doubtnut.com/l/_zcX0CF8KbOVL
https://dl.doubtnut.com/l/_f6GofXDrIXyS
https://dl.doubtnut.com/l/_QTinPJvugiwU
https://dl.doubtnut.com/l/_Ua6QQd0WYKhT


Exercise 3 5

6. A wheel makes 360 revolutions in one minute. Through how

many radians does it turn in one second?

Watch Video Solution

7. Find the degree measures corresponding to the following

radian measures (use ). (i)  (ii)  (iii)  (iv) 

Watch Video Solution

π =
22

7

11

16
4

5π

3
7π
6

1. Two trees, A and B are on the same side of a river. From a point

C in the river the distance of trees A and B are 25 m and 300 m

respectively. If the angle  is  , �nd the distance between the

trees 

C 450

(use √2 = 1. 44)

https://dl.doubtnut.com/l/_Ua6QQd0WYKhT
https://dl.doubtnut.com/l/_D6ZxE9svqEky
https://dl.doubtnut.com/l/_qVvpcHTJAdAb


Watch Video Solution

2. A tree stands vertically on a hill side which makes an angle of

 with the horizontal. From a point on the ground 35 m down

the hill from the base of three, the angle of elevation of the top

of the tree is  . Find the height of the tree.

Watch Video Solution

150

600

3. Two ships leave port at the same time. One goes 24 km per

hour in the direction  and other travels 32 km per hour in

the direction  Find the distance between the ships at the

end of 3 hours.

Watch Video Solution

N 450E

S750E.

https://dl.doubtnut.com/l/_qVvpcHTJAdAb
https://dl.doubtnut.com/l/_mGyP3lxkjrAr
https://dl.doubtnut.com/l/_ofVyT4tPk3se


4. For any triangle ABC, prove that

Watch Video Solution

(b2 − c2)cot A + (c2 − a2)cot B + (a2 − b2)cot C = 0

5. For any triangle ABC, prove that

Watch Video Solution

sin 2A + sin 2B + sin 2C = 0
b2 − c2

a2

c2 − a2

b2

a2 − b2

c2

6. For any triangle ABC, prove that =

Watch Video Solution

a cosA + b cosB + c cosC

2a sinB sinC

https://dl.doubtnut.com/l/_4hnuJyEFOdwq
https://dl.doubtnut.com/l/_Nc9ge1pdZN6Q
https://dl.doubtnut.com/l/_cvxUUKRj4i9G


7. For any triangle ABC, prove that

Watch Video Solution

+ + =
cosA

a

cosB

b

cosC

c

a2 + b2 + c2

2abc

8. In any triangle ABC, if , �ndcosA, cosB,

cosC

Watch Video Solution

a = 18, b = 24, c = 30

9. For any triangle ABC, prove that

Watch Video Solution

=
a + b

c

cos( )A−B

2

sin C

2

https://dl.doubtnut.com/l/_oMaCS15nJItJ
https://dl.doubtnut.com/l/_ym5cwmGXPQ5m
https://dl.doubtnut.com/l/_HbvxhhhxVq8D


10. In any triangle ABC, if , �ndsinA, sinB,

sinC

Watch Video Solution

a =  18, b =  24, c =  30

11. For any triangle ABC, prove that

Watch Video Solution

= ( )
sin(B − C)

2
b − c

a

cosA

2

12. For any triangle ABC, prove that

Watch Video Solution

=
a − b

c

sin( )A−B

2

cos( )C

2

https://dl.doubtnut.com/l/_4hzpeOkx5WYE
https://dl.doubtnut.com/l/_FBnxvfUaMALv
https://dl.doubtnut.com/l/_gGbwhqytuJib


13. For any triangle ABC, prove that

Watch Video Solution

a(cosC − cosB)  =  2 (b − c) cos2( )
A

2

14. For any triangle ABC, prove that

Watch Video Solution

a(b cosC − c cosB) = b2 − c2

15. For any triangle ABC, prove that

Watch Video Solution

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

2
B − C

2

https://dl.doubtnut.com/l/_NpTTG9H9nf1I
https://dl.doubtnut.com/l/_GjfKkqAP5nc5
https://dl.doubtnut.com/l/_WeGZWVU9SBvQ


16. For any triangle ABC, prove that

Watch Video Solution

=
sin(B − C)

sin(B + C)

b2 − c2

a2

https://dl.doubtnut.com/l/_FIP7ObcnWMRI

