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TRIGONOMETRIC FUNCTIONS

Exercise 3 2

1. Find the value of the trigonometric function tan

A. 

B. 

C. 

D. 

19π

3

√3

√4

√6

√2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_sMMNwohRmrY7


Answer: A

Watch Video Solution

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/_sMMNwohRmrY7
https://dl.doubtnut.com/l/_k2WKNqLCkAUA


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/_spRJMIs0c4ip
https://dl.doubtnut.com/l/_7FANidQDcS92
https://dl.doubtnut.com/l/_WWLPZkgtesHr


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/_mbbzgE5ElC4Y
https://dl.doubtnut.com/l/_dAY6ixFDClz3
https://dl.doubtnut.com/l/_WK60BSgzk3eY


D. 

Answer: B

Watch Video Solution

−
1

√2

9. The value of the trigonometric function . is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

cosec( − 1410∘ )

√3

2

−
√3

2

1

2

−
1

2

https://dl.doubtnut.com/l/_WK60BSgzk3eY
https://dl.doubtnut.com/l/_XNN2oLzbqJc3
https://dl.doubtnut.com/l/_4yFwNArLiipC


Exercise 3 5

10. Find the values of the trigonometric function 

Watch Video Solution

cot( − )
15π

4

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

C in the river the distance of the trees A and B is 250m and 300m,

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

trees (use ).

Watch Video Solution

45o

√2 = 1. 44

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

with the horizontal. From a point on the ground 35m down15o

https://dl.doubtnut.com/l/_4yFwNArLiipC
https://dl.doubtnut.com/l/_u7NIwSzAcW4v
https://dl.doubtnut.com/l/_4yrB6mH77DZF


the hill from the base of the tree, the angle of elevation of the

top of the tree is . Find the height of the

Watch Video Solution

60o

3. Two ships leave a 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

N45oE

S75oE

4. For any triangle ABC, prove that

Watch Video Solution

(b2c2)cot A + (c2a2)cot B + (a2b2)cot C = 0

https://dl.doubtnut.com/l/_4yrB6mH77DZF
https://dl.doubtnut.com/l/_0Jne41DbJxYn
https://dl.doubtnut.com/l/_IoGBX74DIG6w
https://dl.doubtnut.com/l/_8AmkjnNQn8IM


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

7. For any triangle ABC, prove that

Watch Video Solution

+ + =
cosA
a

cosB

b

cosC
c

a2 + b2 + c2

2abc

https://dl.doubtnut.com/l/_8AmkjnNQn8IM
https://dl.doubtnut.com/l/_NGfd5ZaCquER
https://dl.doubtnut.com/l/_TaL6pC4jFfkX


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

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

sinC

Watch Video Solution

a =  18, b =  24, c =  30

https://dl.doubtnut.com/l/_vUy6oSuavL2h
https://dl.doubtnut.com/l/_CV3EaqiFWCC9
https://dl.doubtnut.com/l/_8smOTecYGdGs


11. For any triangle ABC, prove that

Watch Video Solution

sin  = (cos  )
B − C

2
b − c

a

A

2

12. For any triangle ABC, prove that

Watch Video Solution

=
a − b

c

sin( )A−B

2

cos C
2

13. For any triangle ABC, prove that

Watch Video Solution

a(cosC − cosB)  =  2 (b − c) 
cos2 A

2

https://dl.doubtnut.com/l/_yoIWwsh3sS3y
https://dl.doubtnut.com/l/_DzLcyA4ZjPD5
https://dl.doubtnut.com/l/_m3FiVxVqfBXf


Solved Examples

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

16. For any triangle ABC, prove that

Watch Video Solution

=
sin(B − C)

sin(B + C)

b2 − c2

a2

https://dl.doubtnut.com/l/_spkPt1eT4ETZ
https://dl.doubtnut.com/l/_X0j0w54WQUJr
https://dl.doubtnut.com/l/_fOcFSC47jObn
https://dl.doubtnut.com/l/_zOtMPI0ArNxn


1. Find the solution of .

Watch Video Solution

sinx = −
√3

2

2. Solve .

Watch Video Solution

cos x =
1

2

3. Solve .

Watch Video Solution

tan 2x = − cot(x + )
π

3

4. Solve .

Watch Video Solution

sin 2x − sin 4x + sin 6x = 0

https://dl.doubtnut.com/l/_zOtMPI0ArNxn
https://dl.doubtnut.com/l/_nLlA7Hnmrslm
https://dl.doubtnut.com/l/_YgbHFB3nRIjE
https://dl.doubtnut.com/l/_fmWCgqDRgKZh
https://dl.doubtnut.com/l/_FEBtGXu2HWDf


5. 

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).

7. Find the value of tan .

Watch Video Solution

π

8

8. If ,  �nd the value of 

.

Watch Video Solution

tanx =
3

4
π < x < ,

3π

2

sin( ), cos( ), tan( )
x

2

x

2

x

2

https://dl.doubtnut.com/l/_FEBtGXu2HWDf
https://dl.doubtnut.com/l/_kpSmC2Jobg6O
https://dl.doubtnut.com/l/_ua9iXEKXptrZ
https://dl.doubtnut.com/l/_hel7f48or6zt


9. Prove that .

Watch Video Solution

cos2 x + cos2(x + ) + cos2(x − ) =
π

3

π

3

3

2

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. 

31π

3

√3

2

−
√3

2

2

√3

−
2

√3

https://dl.doubtnut.com/l/_hel7f48or6zt
https://dl.doubtnut.com/l/_6mPJQjmhxv5m
https://dl.doubtnut.com/l/_lSIbksYumMNL
https://dl.doubtnut.com/l/_I0KqlLnXLbcc


Answer: 

Watch Video Solution

√3

2

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.

W h Vid S l i

cot x = −
5

12

https://dl.doubtnut.com/l/_I0KqlLnXLbcc
https://dl.doubtnut.com/l/_frFjxH0A4WKS
https://dl.doubtnut.com/l/_rSxIjGeToW1e
https://dl.doubtnut.com/l/_b3iFlULLhRff


Watch Video Solution

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

move in 40 minutes? (Use ).

Watch Video Solution

π = 3. 14

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

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

Watch Video Solution

65∘ 110∘

17. Convert 6 radians into degree measure.

Watch Video Solution

https://dl.doubtnut.com/l/_b3iFlULLhRff
https://dl.doubtnut.com/l/_6U6g0LsMR92B
https://dl.doubtnut.com/l/_5aDNKq9klbsc
https://dl.doubtnut.com/l/_hgAfD82SlB1U


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

19. Convert into radian measure.

Watch Video Solution

40∘ 20 ′

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

https://dl.doubtnut.com/l/_Fqsho6tbELmC
https://dl.doubtnut.com/l/_lfFSyNctEi2F
https://dl.doubtnut.com/l/_HuAlcTWG4eUl
https://dl.doubtnut.com/l/_P3kXWlY2ddWg


22. Find the value of .

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

sin 15∘

√3 − 1

2√2
√3 + 1

2√2

1 − √3

2√2

−
√3 + 1

2√2

23. Prove that 

Watch Video Solution

3 sin
π

6
sec

π

3
−4 sin

5π

6
cot

π

4
= 1

https://dl.doubtnut.com/l/_P3kXWlY2ddWg
https://dl.doubtnut.com/l/_6dLAGy7jIUql
https://dl.doubtnut.com/l/_663k3i4FOC2f


24. Prove that 

Watch Video Solution

=
sin(x + y)

sin(x − y)

tanx + tany

tanx − tany

25. Find the value of .

Watch Video Solution

tan 
13π
12

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

https://dl.doubtnut.com/l/_Omlgon7uIM16
https://dl.doubtnut.com/l/_QUkgZLjpQkSY
https://dl.doubtnut.com/l/_PDRWtby9h6J8
https://dl.doubtnut.com/l/_8PcF81Q1drSZ
https://dl.doubtnut.com/l/_Ak1cULaNwfm9


28. Prove that 

Watch Video Solution

= tanx
sin 5x − 2 sin 3x + sinx

cos 5x − cos x

29. Prove that .

Watch Video Solution

= cot x
cos 7x + cos 5x
sin 7x − sin 5x

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

P

h 450

https://dl.doubtnut.com/l/_Ak1cULaNwfm9
https://dl.doubtnut.com/l/_ymYVPMlK6nSW
https://dl.doubtnut.com/l/_1ltIJ9awYtcd
https://dl.doubtnut.com/l/_AfdtUHRaTemJ


Exercise 3 4

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

600, d

AB

300 d = (√3 − 1)h.

32. Prove that 

Watch Video Solution

a sin(B − C) + b sin(C − A) + c sin(A − B) = 0

33. 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

https://dl.doubtnut.com/l/_AfdtUHRaTemJ
https://dl.doubtnut.com/l/_B7Smo0XJhU1X
https://dl.doubtnut.com/l/_Bbu8UhYaLjz1
https://dl.doubtnut.com/l/_qTbTDaXtjfWq


1. Find the general solution : 

Watch Video Solution

sec2 2x = 1 − tan 2x

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

https://dl.doubtnut.com/l/_qTbTDaXtjfWq
https://dl.doubtnut.com/l/_9aE6PMvzoTdB
https://dl.doubtnut.com/l/_9wjJq7sJqzPo
https://dl.doubtnut.com/l/_UOebZiNTRlEv
https://dl.doubtnut.com/l/_RRI4JvOmX4NP


5. Find the principal and general solution of 

Watch Video Solution

cot x = − √3

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

https://dl.doubtnut.com/l/_RRI4JvOmX4NP
https://dl.doubtnut.com/l/_UNjDbeXmT4NA
https://dl.doubtnut.com/l/_xZzUFhqXFuHO
https://dl.doubtnut.com/l/_IM5ITlFby8Jg
https://dl.doubtnut.com/l/_hi1PXTQgkQGj


Exercise 3 3

9. Find the general solution : 

Watch Video Solution

sin 2x + cos x = 0

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: sin2 6x − sin2 4x = sin 2x sin 10x

https://dl.doubtnut.com/l/_hi1PXTQgkQGj
https://dl.doubtnut.com/l/_2mfJS1WTKA2y
https://dl.doubtnut.com/l/_kdDAL7vKhWgj
https://dl.doubtnut.com/l/_gLi74SsjPh0s


Watch Video Solution

4. Prove that:

Watch Video Solution

cos2 2x − cos2 6x = sin 4x sin 8x

5. Prove that: 

Watch Video Solution

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

6. Prove that:

Watch Video Solution

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

7. Prove that: = −
cos 9x − cos 5x

sin 17x − sin 3x

sin 2x

cos 10x

https://dl.doubtnut.com/l/_gLi74SsjPh0s
https://dl.doubtnut.com/l/_7CL8YW6vM43Z
https://dl.doubtnut.com/l/_edtQXuDJi0qg
https://dl.doubtnut.com/l/_AYAP9gV1EwHt
https://dl.doubtnut.com/l/_hdu5u5VpKpRz


Watch Video Solution

8. Prove that:

Watch Video Solution

= tan 4x
sin 5x + sin 3x

cos 5x + cos 3x

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. 

h id l i

cot2 π

6
+cos ec

5π

6
+3 tan2 = 6

π

6

https://dl.doubtnut.com/l/_hdu5u5VpKpRz
https://dl.doubtnut.com/l/_Nn2qSBELdd1u
https://dl.doubtnut.com/l/_3ODOuplXy0JX
https://dl.doubtnut.com/l/_gtleFpdT35ju
https://dl.doubtnut.com/l/_BYVq6CwtRc42


Watch Video Solution

12. 

Watch Video Solution

2 sin2( ) + cosec2( )cos2( ) =
π

6

7π

6

π

3

3

2

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

https://dl.doubtnut.com/l/_BYVq6CwtRc42
https://dl.doubtnut.com/l/_SeUGjF11rw7o
https://dl.doubtnut.com/l/_bcZqfaajF9T5
https://dl.doubtnut.com/l/_cIvyz5PUR5w6


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

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

Watch Video Solution

sin 75o tan 15o

17. Proved that 

Watch Video Solution

2 sin2 3π

4
+2 cos2 π

4
+2 sec2 = 10

π

3

18. Prove that:

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

2

3π

2

https://dl.doubtnut.com/l/_TAooJPFXS6YR
https://dl.doubtnut.com/l/_fzHjSd2HiX5A
https://dl.doubtnut.com/l/_5PKOkTXSO9fE
https://dl.doubtnut.com/l/_sMBrlwABj1NH


Watch Video Solution

19. Prove that: 

Watch Video Solution

= cot2 x
cos(π + x)cos( − x)

sin(π − x)cos( + x)π

2

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:tan 4x =
4 tanx(1 − tan2 x)

1 − 6 tan2 x + tan4 x

https://dl.doubtnut.com/l/_sMBrlwABj1NH
https://dl.doubtnut.com/l/_7aqXsBI7npRW
https://dl.doubtnut.com/l/_wN47iYrxvckE
https://dl.doubtnut.com/l/_fYLtto00rCqJ
https://dl.doubtnut.com/l/_dgdNmPIkBWVp


Miscellaneous Exercise

Watch Video Solution

23. Prove that:

Watch Video Solution

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

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

https://dl.doubtnut.com/l/_dgdNmPIkBWVp
https://dl.doubtnut.com/l/_OI8MOee65yY9
https://dl.doubtnut.com/l/_kvg4OhZRfTwp
https://dl.doubtnut.com/l/_qh9Uyk9al2eD
https://dl.doubtnut.com/l/_pdfsOpKzZHnR


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( )cos( )
x

2

3x

2

3. Prove that: 

Watch Video Solution

= tan 6x
(sin 7x + sin 5x) + (sin 9x + sin 3x)

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

https://dl.doubtnut.com/l/_pdfsOpKzZHnR
https://dl.doubtnut.com/l/_G1X7bKaRN2HU
https://dl.doubtnut.com/l/_qA80Izgk3ZSB


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

7. Prove that: 

Watch Video Solution

(sin 3x + sinx)sinx + (cos 3x − cos x)cos x = 0

https://dl.doubtnut.com/l/_oXtW6oaJS0x3
https://dl.doubtnut.com/l/_OFWdNzj7lr5A
https://dl.doubtnut.com/l/_AQ4gdBxT70em
https://dl.doubtnut.com/l/_8GKkgoQRkXua


Exercise 3 1

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`

Watch Video Solution

sin
x

2
, cos

x

2
tan

x

2
tanx = − ,

4
3

https://dl.doubtnut.com/l/_8GKkgoQRkXua
https://dl.doubtnut.com/l/_1tAp2ZjobvtY
https://dl.doubtnut.com/l/_JQj0jwRW769l
https://dl.doubtnut.com/l/_36Un3xbYUDAO


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

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

https://dl.doubtnut.com/l/_0snGuzKswfkN
https://dl.doubtnut.com/l/_MopH3ImSSmIc
https://dl.doubtnut.com/l/_bx0HzNIZsSuS


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

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

many radians does it turn in one second?

Watch Video Solution

https://dl.doubtnut.com/l/_bx0HzNIZsSuS
https://dl.doubtnut.com/l/_b78zLILlNWkc
https://dl.doubtnut.com/l/_QcdzziVvZy9Y
https://dl.doubtnut.com/l/_dEyAO4Z9s9lp


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

https://dl.doubtnut.com/l/_l5IGizfd1b41

