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TRIGONOMETRIC FUNCTIONS

Example

1. Convert  into radian measure.

Watch Video Solution

40∘ , 20'

2. Convert 6 radians into degree measure.

Watch Video Solution

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_NxxCxFUIodSL
https://dl.doubtnut.com/l/_CEEeA5xBq5xb


3. 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

4. The minute hand of a watch is  long. How far does it tip

move in 40 minute?

Watch Video Solution

1.5cm

5. If the arcs of the same lengths in two circles subtends angles

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

Watch Video Solution

65∘ and 110∘

https://dl.doubtnut.com/l/_Yy3tLvoaAA9w
https://dl.doubtnut.com/l/_tbCQuzUTReKk
https://dl.doubtnut.com/l/_hftx0xCmZGQJ
https://dl.doubtnut.com/l/_eztpIwcrxrhS


6. If  lies in the third quadrant, �nd the values of

other �ve trigonometric functions.

Watch Video Solution

cos x = , x
−3

5

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

other �ve trigonometric functions.

Watch Video Solution

cot x = , x
−5

12

8. Find the value of 

Watch Video Solution

sin
31π

3

9. Find the value of 

Watch Video Solution

cos( − 1710∘ )

https://dl.doubtnut.com/l/_eztpIwcrxrhS
https://dl.doubtnut.com/l/_kzdXnc7kBfFw
https://dl.doubtnut.com/l/_S8PEO0dZPCYy
https://dl.doubtnut.com/l/_gQ1tlzWBWPnE


10. Prove that, 

Watch Video Solution

3 sin sec − 4 sin cot = 1
π

6

π

3

5π

6

π

4

11. Find the value of .

Watch Video Solution

sin 15∘

12. Find the value of 

Watch Video Solution

tan
13π

12

13. Prove that, 

Watch Video Solution

=
sin(x + y)

sin(x − y)

tanx + tany

tanx − tany

https://dl.doubtnut.com/l/_gQ1tlzWBWPnE
https://dl.doubtnut.com/l/_1pbA2QY5fyJ6
https://dl.doubtnut.com/l/_cVpbkauwVJwm
https://dl.doubtnut.com/l/_0SqOjD79SAtz
https://dl.doubtnut.com/l/_Z4COLGkQyDuy


14. Show that 

Watch Video Solution

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

15. Prove that, 

.

Watch Video Solution

cos( + x) + cos( − x) = √2 cos x
π

4

π

4

16. Prove that 

Watch Video Solution

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

https://dl.doubtnut.com/l/_Z4COLGkQyDuy
https://dl.doubtnut.com/l/_4ZXSkhe9jWon
https://dl.doubtnut.com/l/_bkMopvCFhKYj
https://dl.doubtnut.com/l/_fZ2hvwbLTDX9


17. Prove that 

Watch Video Solution

= = tanx
sin 5x − 2 sin 3x + sinx

cos 5x − cos x

18. Find the principal solutions of the equation .

Watch Video Solution

sinx =
√3

2

19. Find the principal solutions of the equation .

Watch Video Solution

tanx = −
1

√3

20. Find the solution of .

Watch Video Solution

sinx = −
√3
2

https://dl.doubtnut.com/l/_EGEPPR7GcOg6
https://dl.doubtnut.com/l/_M2noHg6rP8gT
https://dl.doubtnut.com/l/_u6Zo0phU1MmX
https://dl.doubtnut.com/l/_r31oU1m5lpnF


21. Solve .

Watch Video Solution

cos x =
1

2

22. Solve .

Watch Video Solution

tan 2x = − cot(x + )
π

3

23. Solve 

Watch Video Solution

sin 2x − sin 4x + sin 6x = 0.

24. Solve .

Watch Video Solution

2 cos2 x + 3 sinx = 0

https://dl.doubtnut.com/l/_TrqNuZuGJCK7
https://dl.doubtnut.com/l/_SEYGNzr5nTyP
https://dl.doubtnut.com/l/_sraSuNSRXCkS
https://dl.doubtnut.com/l/_P5aPvHqGe9fu
https://dl.doubtnut.com/l/_dlaBq7XIhxVA


25. 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)

26. Prove that, 

.

Watch Video Solution

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

2

9x

2

5x

2

27. Find the value of .

Watch Video Solution

tan
π

8

28. If  �nd the value of 

and .

tanx = , π < x < ,
3

4

3π

2
sin , cos

x

2
x

2

tan( )
x

2

https://dl.doubtnut.com/l/_dlaBq7XIhxVA
https://dl.doubtnut.com/l/_LtnWNxvaml6g
https://dl.doubtnut.com/l/_TOSxnxejFpe7
https://dl.doubtnut.com/l/_fzlxtaSU3oom


Exercise 3 1

Watch Video Solution

29. Prove that, 

.

Watch Video Solution

cos2 x + cos2(x + ) + cos2(x − ) =
π

3

π

3

3

2

1. Find the radian measure corresponding to the following degree

measures. 

Watch Video Solution

25∘

https://dl.doubtnut.com/l/_fzlxtaSU3oom
https://dl.doubtnut.com/l/_ub7S7LrHfIK1
https://dl.doubtnut.com/l/_mN7YfdsSNzPV


2. Find the degree measures corresponding to the following

radian measures. (Use )  

Watch Video Solution

π =
22

7

−4

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

many radian does it turn in one second?

Watch Video Solution

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

of a circle of radius 100 cm by an are of length . (Use

)

Watch Video Solution

22cm

π =
22

7

https://dl.doubtnut.com/l/_k3yZNOIwz2i2
https://dl.doubtnut.com/l/_8Qzht6Ny3qQG
https://dl.doubtnut.com/l/_DbJR0kOkiU89


5. In a circle of diameter , the length of a chord is . Find

the length of minor arc of the chord.

Watch Video Solution

40cm 20cm

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

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

Watch Video Solution

60∘ and 75∘

7. 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) 21cm.

Watch Video Solution

https://dl.doubtnut.com/l/_atSJgVCkM2gB
https://dl.doubtnut.com/l/_ePh08UrzNurv
https://dl.doubtnut.com/l/_udxFSbfh47Nd


Exercise 3 2

1. Find the values of other �ve trigonometric functions 

 lies in third quadrant.

Watch Video Solution

cos x = − , x
1

2

2. Find the values of other �ve trigonometric functions 

 lies in second quadrant.

Watch Video Solution

sinx = , x
3

5

3. Find the values of other �ve trigonometric functions 

 lies in third quadrant.

Watch Video Solution

cot x = , x
3

4

https://dl.doubtnut.com/l/_MGoBC1uLBnfv
https://dl.doubtnut.com/l/_1Fn7zYHAZNrE
https://dl.doubtnut.com/l/_sdGRYKEcpoIz


4. Find the values of other �ve trigonometric functions 

 lies in fourth quadrant.

Watch Video Solution

secx = , x
13

5

5. Find the values of other �ve trigonometric functions 

 lies in second quadrant.

Watch Video Solution

tanx = − , x
5

12

6. 

Watch Video Solution

sin 765∘

https://dl.doubtnut.com/l/_R1vH5aiYlqm7
https://dl.doubtnut.com/l/_eUygSOrbLKHb
https://dl.doubtnut.com/l/_BrKcjPS9txfV


7. Find the values of the trigonometric functions 

Watch Video Solution

cos ec( − 1410∘ )

8.  �nd value.

Watch Video Solution

tan
19π

3

9. Find the values of the trigonometric functions 

Watch Video Solution

sin( − )
11π

3

https://dl.doubtnut.com/l/_8oUQPn0SnGv5
https://dl.doubtnut.com/l/_2gn8yhAn7Eya
https://dl.doubtnut.com/l/_dT9c4vCDC9VI


Exercise 3 3

10. Find the values of the trigonometric functions 

Watch Video Solution

cot( − )
15π

4

1. Prove that : 

Watch Video Solution

sin2( ) + cos2( ) − tan2( ) = −
π

6

π

3

π

4

1

2

2. Prove that : 

Watch Video Solution

2 sin2( ) + coe sec2( )cos2( ) =
π

6
7π
6

π

3

3

2

https://dl.doubtnut.com/l/_hDbWHUfuEvja
https://dl.doubtnut.com/l/_plPAh7dZmHG5
https://dl.doubtnut.com/l/_QgG0IvLbmzjX


3. Prove that : 

Watch Video Solution

cot2( ) + cos ec( ) + 3 tan2( ) = 6
π

6

5π

6

π

6

4. Prove that : 

Watch Video Solution

2 sin2( ) + 2 cos2( ) + 2 sec2( ) = 10
3π

4

π

4

π

3

5. Find the value of : 

Watch Video Solution

sin(75∘ )

https://dl.doubtnut.com/l/_QgG0IvLbmzjX
https://dl.doubtnut.com/l/_47hfObWauFnz
https://dl.doubtnut.com/l/_gCw1ViGTlBja
https://dl.doubtnut.com/l/_s8RBgHA2o8ik
https://dl.doubtnut.com/l/_PcJf3oNN13T0


6. Prove that 

Watch Video Solution

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

4

π

4

π

4

π

4

7. 

Watch Video Solution

= ( )
2tan( + x)π

4

tan( − x)π

4

1 + tanx

1 − tanx

8. 

Watch Video Solution

= cot2 x
cos(π + x)cos( − x)

sin(π − x)cos( + x)π

2

9. Prove that

cos( + x)cos(2π + x). {cot( − x) + cot(2π + x)} = 1
3π

2

3π

2

https://dl.doubtnut.com/l/_PcJf3oNN13T0
https://dl.doubtnut.com/l/_uRzvooJbrd9b
https://dl.doubtnut.com/l/_WYNz08FVMAqW
https://dl.doubtnut.com/l/_5M7a6neperB2


Watch Video Solution

10. Prove that 

Watch Video Solution

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

11. Prove that, 

.

Watch Video Solution

cos( + x) + cos( − x) = √2 cos x
π

4

π

4

12. Prove that 

Watch Video Solution

sin2 6x − sin2 4x = sin 2x sin 10x

https://dl.doubtnut.com/l/_5M7a6neperB2
https://dl.doubtnut.com/l/_iwbPblZJGovV
https://dl.doubtnut.com/l/_j1I7V0Ki85Xj
https://dl.doubtnut.com/l/_E5niMjYamv2W


13. 

Watch Video Solution

cos2 2x − cos2 6x = sin 4x sin 8x

14. Prove that 

Watch Video Solution

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

15. 

Watch Video Solution

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

16. Prove that 

= −
cos(9x) − cos(5x)

sin(17x) − sin(3x)

sin(2x)

cos(10x)

https://dl.doubtnut.com/l/_hLV9yiNP3qBN
https://dl.doubtnut.com/l/_JbsShHaydaYZ
https://dl.doubtnut.com/l/_5ThMnoJLFE14
https://dl.doubtnut.com/l/_gtl0rRhjHevs


Watch Video Solution

17. 

Watch Video Solution

= tan 4x
sin 5x + sin 3x

cos 5x + cos 3x

18. 

Watch Video Solution

= tan
sinx − siny

cos x + cos y

x − y

2

19. 

Watch Video Solution

= tan 2x
sinx + sin 3x

cos x + cos 3x

https://dl.doubtnut.com/l/_gtl0rRhjHevs
https://dl.doubtnut.com/l/_humKrpC4WSO4
https://dl.doubtnut.com/l/_FOpIppGwqA9G
https://dl.doubtnut.com/l/_VfGUAjlgMN57


20. Prove that 

Watch Video Solution

= 2 sinx
sinx − sin 3x

sin2 x − cos2 x

21. Prove that 

Watch Video Solution

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

sin(4x) + sin(3x) + sin(2x)

22. 

Watch Video Solution

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

23. Prove that tan 4x =
4 tanx(1 − tan2 x)

1 − 6 tan2 x + tan4 x

https://dl.doubtnut.com/l/_iI69p3cJyNiw
https://dl.doubtnut.com/l/_1rCQ4d1IwQNq
https://dl.doubtnut.com/l/_15NK59wVjoZO
https://dl.doubtnut.com/l/_RYnr6kI4UEMq


Exercise 3 4

Watch Video Solution

24. 

Watch Video Solution

cos 4x = 1 − 8 sin2 x cos2 x

25. 

Watch Video Solution

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

1. 

View Text Solution

tanx = √3

https://dl.doubtnut.com/l/_RYnr6kI4UEMq
https://dl.doubtnut.com/l/_UUJvkVvn4jTl
https://dl.doubtnut.com/l/_mQWtawwmhGrx
https://dl.doubtnut.com/l/_mMpJBy0MLcbG
https://dl.doubtnut.com/l/_lX9OLonMzJIi


2. 

Watch Video Solution

secx = 2

3. 

View Text Solution

cot x = − √3

4. 

View Text Solution

cos ecx = − 2

5. 

Watch Video Solution

cos 4x = cos 2x

https://dl.doubtnut.com/l/_lX9OLonMzJIi
https://dl.doubtnut.com/l/_RyuvoIm16yck
https://dl.doubtnut.com/l/_oItXRo9wvTOy
https://dl.doubtnut.com/l/_LAS4l2FmM2Ze
https://dl.doubtnut.com/l/_3kVAKHSwF1Sd


6. 

Watch Video Solution

cos 3x + cos x − 2 cos x = 0

7. 

Watch Video Solution

sin 2x + cos x = 0

8. Find the general solution of the following equations : 

Watch Video Solution

sec2 2x = 1 − tan 2x

9. 

Watch Video Solution

sinx + sin 3x + sin 5x = 0

https://dl.doubtnut.com/l/_3kVAKHSwF1Sd
https://dl.doubtnut.com/l/_n0sZQz5O97xM
https://dl.doubtnut.com/l/_T0DwQfnNcwVN
https://dl.doubtnut.com/l/_KfMqwgcUT86L


Miscellaneous Examples

1. Prove that : 

Watch Video Solution

2 cos cos + cos + cos = 0
π

13

9π

13

3π

13

5π

13

2. Prove that : 

Watch Video Solution

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

3. 

Watch Video Solution

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

2

https://dl.doubtnut.com/l/_WR4tDwODNDo0
https://dl.doubtnut.com/l/_642JjB5FtkPz
https://dl.doubtnut.com/l/_ZMtgmHERpAw0


4. 

Watch Video Solution

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

2

5. Prove that : 

Watch Video Solution

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

6. 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/_n0SVPBZtz0bc
https://dl.doubtnut.com/l/_wJLAr5u2Ftml
https://dl.doubtnut.com/l/_T3pk7jXKmzKZ


7. Prove that : 

Watch Video Solution

sin(3x) + sin(2x) − sinx = 4 sinx cos( )cos( )
x

2

3x

2

8. Find  in each of the following.  

 in quadrant .

Watch Video Solution

sin , cos and tan
x

2
x

2
x

2

tanx = − , x
4

3
IInd

9. Find  in each of the following.  

 in quadrant III.

Watch Video Solution

sin , cos and tan
x

2
x

2
x

2

cos x = − , x
1

3

https://dl.doubtnut.com/l/_V5NTZvvpNyYO
https://dl.doubtnut.com/l/_FJEIMcbX40BZ
https://dl.doubtnut.com/l/_dNFVFS9Hgoge


10. Find  in each of the following.  

 in quadrant II.

Watch Video Solution

sin , cos and tan
x

2
x

2
x

2

sinx = , x
1

4

https://dl.doubtnut.com/l/_sz4W7EbEQlj9

