
MATHS

BOOKS - FULL MARKS MATHS (TAMIL ENGLISH)

TRIGONOMETRY

Example

1. Prove that 

Watch Video Solution

=
tan θ + secθ − 1

tan θ − secθ + 1

1 + sin θ

cos θ

2. Prove that

View Text Solution

(secA − cosec A)(1 + tanA + cot A) = tanA secA − cot A  cosec A

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_MGtwNIRwk2Yp
https://dl.doubtnut.com/l/_thKGyWCb4lho
https://dl.doubtnut.com/l/_GHEqOMWiXPtq


3. Eliminate  where a,b,c,d are

constants

Watch Video Solution

θfrom q cos θ = b and c sin θ = d,

4. Convert (i)  to radians (ii)  to radians.

Watch Video Solution

18∘ −108∘

5. Convert (i)  radians to degrees (ii)  radians to degrees.

Watch Video Solution

π

5

π

6

6. Find the length of an arc of a circle of radius 5cm subtending a central

angle measuring 

Watch Video Solution

15∘ .

https://dl.doubtnut.com/l/_GHEqOMWiXPtq
https://dl.doubtnut.com/l/_OJhDh9jReYSV
https://dl.doubtnut.com/l/_sv1L17NY0SUk
https://dl.doubtnut.com/l/_KjpwaLAWhdc4
https://dl.doubtnut.com/l/_4SlSMVHbOdo5


7. If the arcs of same lengths in two circles subtend central angle and 

 and find the ratio of their radii.

Watch Video Solution

30∘

80∘

8. The terminal side of an angle  in standard position passes through

the point (3,-4). Find the six trigonometric function values at angle .

Watch Video Solution

θ

θ

9. If  and the angle  in the second quadrant, then find .

Watch Video Solution

sin θ =
3

5
θ cot θ

10. Find the value of (i)  (ii)  (iii) 

Watch Video Solution

sin( − 45∘ ) cos( − 45∘ ) cot( − 45∘ )

https://dl.doubtnut.com/l/_4SlSMVHbOdo5
https://dl.doubtnut.com/l/_k5VtGUfnxLcH
https://dl.doubtnut.com/l/_LB00dW64WrhE
https://dl.doubtnut.com/l/_mpoxztG6Dg3H
https://dl.doubtnut.com/l/_rv3TIG67AhIy


11. Find the value of (i)  (ii)  (iii) .

Watch Video Solution

sin 150∘ cos 135∘ tan120 ∘

12. Find the value of (i)  (ii)  (iii) cot 

View Text Solution

sin 765∘  cosec( − 1410∘ ) ( )
−15π

4

13. Prove that tan  cot ( ) + cot  tan  = 2

Watch Video Solution

315∘ −405∘ 495∘ ( − 585∘ )

14. Determine whether the following functions are even, odd or neither. 

 (ii)  (iii)  (iv) 

Watch Video Solution

(i)sin2 x − 2 cos2 x − cos x sin(cos(x)) cos(sin(x))

sinx + cos x

https://dl.doubtnut.com/l/_rv3TIG67AhIy
https://dl.doubtnut.com/l/_NDceCb19lECD
https://dl.doubtnut.com/l/_2HK7ho5MrqEt
https://dl.doubtnut.com/l/_8N7ix03Acynu
https://dl.doubtnut.com/l/_509DeEfEDy7t


15. Find the values of (i)  and (ii) 

Watch Video Solution

cos 15∘ tan 165∘

16. If  (in I quadrant) and  (in II quadrant), then

find .

Watch Video Solution

sinx =
4
5

cos y =
−12

13

(i)sin(x − y), (ii)cos(x − y)

17. Prove that 

Watch Video Solution

cos( + x) − cos( − x) = − √2 sinx
3π

4

3π

4

18. Point A(9,12) rotates around the origin O in a plane through  in the

anticlockwise direction to a new position B. Find the coordinates of the

point B.

Watch Video Solution

60∘

https://dl.doubtnut.com/l/_509DeEfEDy7t
https://dl.doubtnut.com/l/_EqUrfHvq9A1W
https://dl.doubtnut.com/l/_n48ItyQKLluZ
https://dl.doubtnut.com/l/_ye1VtUq4EP4O


19. A ripple tank demostrates the effect of two water being added

together. The two waves are described by  and ,

where  is in second and h is the height in millimeters above

still water. Find the maximum height of the resultant wave and the value

of t at which it occurs.

Watch Video Solution

h = 8 cos t h = 6 sin t

t ∈ [0, 2π)

20. Find the value of 

Watch Video Solution

cos 45∘ + sin 45∘

21. A foot ball player can kick a football from ground level with an initial

velocity of 80 ft/ second. Find the maximum horizontal distance the

football travels and at what angle (Take g=32).

Watch Video Solution

https://dl.doubtnut.com/l/_AWuQfWkQUz6q
https://dl.doubtnut.com/l/_vaitXuA8D0H4
https://dl.doubtnut.com/l/_eWnn1BOX4b1E
https://dl.doubtnut.com/l/_IRM9Tq1Xrdbl


22. Find the value of 

Watch Video Solution

sin(22 )
1∘

2

23. Find the value of  lies in the first

quadrant

Watch Video Solution

sin 2θ,  when sin θ = , θ
12

13

24. Prove that 

Watch Video Solution

sin 4A = 4 sinA cos3 A − 4 cosA sin3 A

25. Prove that .

Watch Video Solution

sinx = 210 sin( )cos( )cos( )......cos( )
x

210

x

2
x

22

x

210

https://dl.doubtnut.com/l/_IRM9Tq1Xrdbl
https://dl.doubtnut.com/l/_Ubao5C94cufU
https://dl.doubtnut.com/l/_SApwlRtXtBqB
https://dl.doubtnut.com/l/_sMmgCkjPq4Qo


26. Prove that 

Watch Video Solution

= tan θ
sin θ + sin 2θ

1 + cos θ + cos 2θ

27. prove that 

Watch Video Solution

1 − (sin 2x) =
1

2
sin3 x + cos3 x

sinx + cos x

28. Find x such that 

Watch Video Solution

−π ≤ x ≤ π and cos 2x = sinx

29. Find the value of 

Watch Video Solution

cos 135∘

https://dl.doubtnut.com/l/_9IHdfRcvXT3j
https://dl.doubtnut.com/l/_R8FXQCMzPucS
https://dl.doubtnut.com/l/_ZCfZPwsBdqK9
https://dl.doubtnut.com/l/_1akpoHr5WIVT


30. If

Watch Video Solution

tan( ) = √ tan ,  then prove that cos ϕ =
ϕ

2

1 + a

1 − a

θ

2

cos θ − a

1 − a cos θ

31. Find the value of 

Watch Video Solution

√3  cosec 20∘ − sec 20∘

32. Prove that 

Watch Video Solution

cosA cos 2Acos 22Acos 23A.... cos 2n− 1A =
sin 2nA

2n sinA

33. Express each of the following product as a sum or difference. 

(i) 

Watch Video Solution

sin 40∘ cos 30∘

https://dl.doubtnut.com/l/_jvGkC4kSXITo
https://dl.doubtnut.com/l/_eeNIWydgHpHI
https://dl.doubtnut.com/l/_7KgJXe4V9wGh
https://dl.doubtnut.com/l/_fEvBjaD9oGyL
https://dl.doubtnut.com/l/_bUF7c8mpZwFK


34. Express the following sum or difference as a product 

(i) 

Watch Video Solution

sin 50∘ + sin 20∘

35. Find the value of .

Watch Video Solution

sin 34∘ + cos 64∘ − cos 4∘

36. Find the value of 

Watch Video Solution

sin 120∘

37. Simplify 

Watch Video Solution

sin 75∘ − sin 15∘

cos 75∘ + cos 15∘

https://dl.doubtnut.com/l/_bUF7c8mpZwFK
https://dl.doubtnut.com/l/_GJVyL5iZDjRs
https://dl.doubtnut.com/l/_l7s3NxMIWPSA
https://dl.doubtnut.com/l/_qjD18hRVZwHz


38. Find the value of 

Watch Video Solution

cos 30∘ + sin 30∘

39. 

Watch Video Solution

cosA + cosB + cosC = 1 + 4 sin( )sin( )sin( )
A

2
B

2

C

2

40. Prove that

Watch Video Solution

sin + sin + sin = 1 + 4 sin( )sin sin( ),  I
A

2
B

2
C

2

π − A

4
π − B

4
π − C

4

41. If  prove that 

.

Watch Video Solution

A + B + C = π

cos2 A + cos2 B + cos2 C = 1 − 2 cosA cosB cosC

https://dl.doubtnut.com/l/_zqZRcK5p2bIX
https://dl.doubtnut.com/l/_ctMoFWIxLmtC
https://dl.doubtnut.com/l/_7udeOxrEL3QN
https://dl.doubtnut.com/l/_zCFBfBbjrwzR


42. Find the general solution of `

Watch Video Solution

sin θ =
1

2

43. Find the general solution of 

Watch Video Solution

sin θ = −
√3

2

44. Find the general solution of 

Watch Video Solution

tan θ = √3

45. Solve 

Watch Video Solution

3 cos2 θ = sin2 θ

https://dl.doubtnut.com/l/_SaC1ZMaSDpXI
https://dl.doubtnut.com/l/_bL35gRQMlc9l
https://dl.doubtnut.com/l/_piltYLtE6v98
https://dl.doubtnut.com/l/_LnPNgw1I0cph


46. Express the following sum or difference as a product 

(iii) 

Watch Video Solution

cos − cos
3x

2

9x

2

47. Solve 

Watch Video Solution

2 sin2 x = 2

48. Solve the equation 

Watch Video Solution

sin 9θ = sin θ

49. Solve: tan 2x = - cot .

Watch Video Solution

(x + )
π

3

https://dl.doubtnut.com/l/_HGZ3v4LGVTgn
https://dl.doubtnut.com/l/_xZhQpG4JyIe7
https://dl.doubtnut.com/l/_cUWcI7Tel0Vj
https://dl.doubtnut.com/l/_XJjrrqR8DI00


50. Solve 

Watch Video Solution

sinx − 3 sin 2x + sin 3x = cos x − 3 cos 2x + cos 3x

51. Solve 

Watch Video Solution

sinx + cos x = 1 + sinx cos x

52. Write the general form of 

Watch Video Solution

cos θ

53. Write the general form of 

Watch Video Solution

sin θ

54. Solve √3 tan2 θ + (√3 − 1)tan θ − 1 = 0

https://dl.doubtnut.com/l/_tA7CKaRAXOlT
https://dl.doubtnut.com/l/_4MxMgbyo88nC
https://dl.doubtnut.com/l/_Ru23jpY1RHa6
https://dl.doubtnut.com/l/_t5qDR5k06vlk
https://dl.doubtnut.com/l/_Zqcx1oifXDlQ


Watch Video Solution

55. The Government plans to have circular zoological park of diameter 8

km. A separate area in the form of a segment formed by a chord of length

4 km is to allotted exclusively for a veterinary hospital in the park find the

area of the segment to be allotted for the veterinary hospital.

Watch Video Solution

56. In a  prove that .

Watch Video Solution

△ ABC, b2 sin 2C + c2 sin 2B = 2bc sinA

57. In a .

Watch Video Solution

△ ABC,  prove that sin( ) = cos
B − C

2
b − c

a

A

2

https://dl.doubtnut.com/l/_Zqcx1oifXDlQ
https://dl.doubtnut.com/l/_FC1Xja4kZSV5
https://dl.doubtnut.com/l/_leMsgGbOaySn
https://dl.doubtnut.com/l/_lECUIWrLBDXb


58. If the three angles in a triangle are in the ratio 1:2:3, then prove that

the corresponding sides are in the ratio .

Watch Video Solution

1: √3: 2

59. Show that 

Watch Video Solution

(b + c)cosA + (c + a)cosB + (a + b)cosC = a + b + c

60. In a triangle ABC, prove that 

Watch Video Solution

=
a2 + b2

a2 + c2

1 + cos(A − B)cosC

1 + cos(A − C)cosB

61. Derive cosine formula using the law of sines in a .

View Text Solution

△ ABC

https://dl.doubtnut.com/l/_A9hCG28lxbOA
https://dl.doubtnut.com/l/_x82ameL6eQ6b
https://dl.doubtnut.com/l/_Ubu9xU6GngCb
https://dl.doubtnut.com/l/_HVKM0YaMMziY


62. Using Heron's formula, show that equilateral triangle has the

maximum area for any fixed perimeter.

.

View Text Solution

[H∫ : Inxyz le k,  maximum occurs when x=y=z]

63. In a . Find the vales of cos A, cos B

and cos C.

Watch Video Solution

△ ABC, a = 3, b = 5 and c = 7

64. In a . Find the other angle C

Watch Video Solution

△ ABC, A = 30∘ , B = 60∘

65. In a , find the other

side and the angles.

△ ABC,  if a = 2√2, b = 2√3 and C = 75∘

https://dl.doubtnut.com/l/_vSuodFiTtkGI
https://dl.doubtnut.com/l/_s9i0TdiYvQY4
https://dl.doubtnut.com/l/_NoP0mDjcG0UK
https://dl.doubtnut.com/l/_rbpY8b894pQz


View Text Solution

66. Find the area of the triangle whose sides are 13cm, 14cm &15cm.

Watch Video Solution

67. In any triangle ABC, prove that a cos A+b cos B +c cos C .

Watch Video Solution

=
8 △2

abc

68. Suppose that there are two cell phone towers within range of a cell

phone. The two towers are located at 6km apart along a straight highway.

Running east to west and the cell phone is north of the highway. The

signal is 5km from the first tower and  km from the second tower.

Determine the position of the cell phone north and east of the first tower

and how far it is from the highway.

Watch Video Solution

√31

https://dl.doubtnut.com/l/_rbpY8b894pQz
https://dl.doubtnut.com/l/_4twXWRopVhTk
https://dl.doubtnut.com/l/_kKyyfaiAayqU
https://dl.doubtnut.com/l/_Y4NnLK86wBdh


Additional Questions Solved

69. Suppose that a boat travels 10 km from the port towards east and

then turns  to its left. If the boat travels further 8 km, how far from

the port is the boat?

Watch Video Solution

60∘

70. Suppose two radar stations located 100km apart, each detect a fighter

aircraft between them. The angle of elevation measured by the first

station is , whereas the angle of elevation measured by the second

station is . Find the altitude of the aircraft at that instant.

View Text Solution

30∘

45∘

1. Prove that 

Watch Video Solution

(secθ + cos θ)(secθ − cos θ) = tan2 θ + sin2 θ

https://dl.doubtnut.com/l/_vAOKQFdm5IFU
https://dl.doubtnut.com/l/_4R4MDyeTMtE7
https://dl.doubtnut.com/l/_6ecCZnlG53NL


2. If 

Hence show that 

Watch Video Solution

tan θ + secθ = x  show that 2 tan θ = x − , 2 secθ = x + .
1

x

1

x

sin θ =
x2 − 1

x2 + 1

3. If

.

Watch Video Solution

tan θ + sin θ = p, tan θ − sin θ = q and p > q  then show that p2 − q2 =

4. If  show that .

Watch Video Solution

cos θ + sin θ = √2 cos θ, cos θ − sin θ = √2 sin θ

5. Prove that 

Watch Video Solution

(1 + tanA + secA)(1 + cot A −  cosec A) = 2

https://dl.doubtnut.com/l/_6ecCZnlG53NL
https://dl.doubtnut.com/l/_J0wt1HGB8kCv
https://dl.doubtnut.com/l/_b1Q1FSBRRNEA
https://dl.doubtnut.com/l/_3M8yvZOMLOvW
https://dl.doubtnut.com/l/_cq6u5XJdV1Pm


Watch Video Solution

6. An athlete runs 4 times around a circular running track to describe

1760 m. What the (radius of the tract) degrees subtended at the centre of

the circle, after he has run a distance of 308 m?

Watch Video Solution

7. Find the angle through which a pendulum swings if its length is 75cm

and the tip describes an arc of length (i) 10 cm (ii) 15 cm (iii) 19 cm

Watch Video Solution

8. The angle of a quadrilateral are in A.P. and the greatest angle is .

Expres the other angle in radians.

View Text Solution

120∘

https://dl.doubtnut.com/l/_cq6u5XJdV1Pm
https://dl.doubtnut.com/l/_V1Dp3aRSqBlh
https://dl.doubtnut.com/l/_AIIEZ8gLgkfV
https://dl.doubtnut.com/l/_AWLzysdfdsxi


9. A railroad curve is to be laid on a circle. What radius should be used if

the track to change direction by  in a distance of 40 meters?

View Text Solution

25∘

10. A horse is tied to a post by a rope. If the horse moves along a circular

path always keeping the rope tight and describe 88 metres when it has

tracted out  at the centre,find the length of the rope.

Watch Video Solution

72∘

11. A circular wire of radius 3 cm is out bent so as to lie along the

circumference of a sector whose radius is 48cm. Find in degress the angle

which is substended at the centre of the sector.

View Text Solution

https://dl.doubtnut.com/l/_dCXBt1VdrTc0
https://dl.doubtnut.com/l/_jvb6tSdL0rTv
https://dl.doubtnut.com/l/_Yo7sjhUl0hBO


12. Let

, then find the value of .

Watch Video Solution

α, β  such that π < α − β < 3π.  If sin α + sinβ = − 21/65 cosα + co

cos
α − β

2

13. Prove that 

Watch Video Solution

sin 600∘ ⋅ tan( − 690∘ ) + sec 840∘ ⋅ cot( − 945∘ ) =
3

2

14. Prove that

Watch Video Solution

sin(270∘ − θ)sin(90∘ − θ) − cos(270∘ − θ)cos(90∘ + θ) + 1 = 0

15. Prove that 

Watch Video Solution

cos 24∘ + cos 55∘ + cos 125∘ + cos 204∘ + cos 300∘ =
1

2

https://dl.doubtnut.com/l/_OymCHZc8n8pG
https://dl.doubtnut.com/l/_O3346HkudWb1
https://dl.doubtnut.com/l/_KVmnJkd80ytY
https://dl.doubtnut.com/l/_o3YAFp3JiFdp


16. Prove that 

Watch Video Solution

cos2 + cos2 + cos2 + cos2 = 2
π

8

3π

8

5π

8

7π

8

17. Prove that

.

Watch Video Solution

[1 + cot α − sec(α + )][1 + cot α + sec(α + )] = 2 cot α
π

2

π

2

18. Write the general form for 

Watch Video Solution

tan θ

19. Simplify 

Watch Video Solution

cos(90∘ + θ)sec( − θ)tan(180∘ − θ)

sec(360∘ − θ)sin(180∘ + θ)cot(90∘ + θ)

https://dl.doubtnut.com/l/_o3YAFp3JiFdp
https://dl.doubtnut.com/l/_96DFlStHPCea
https://dl.doubtnut.com/l/_tkoBPLsnfsGw
https://dl.doubtnut.com/l/_Jk1j4zTa6V4v
https://dl.doubtnut.com/l/_Gj2qsjZnUZ3u
https://dl.doubtnut.com/l/_DOTgevq8qiTG


20. Find x from the equation cosec

Watch Video Solution

(90∘ + A) + x cosA cot(90∘ + A) = sin(90∘ + A)

21. Prove that 

Watch Video Solution

sin(A + B)sin(A − B) = cos2 B − cos2 A

22. Prove that 

(i)  


(ii) 

Watch Video Solution

sinA + sin(120∘ + A) + sin(240∘ + A) = 0

cosA + cos(120∘ + A) + cos(120∘ − A) = 0

23. If .

Watch Video Solution

tanA = , tanB = ,  show that A+B=45∘5

6

1

11

https://dl.doubtnut.com/l/_DOTgevq8qiTG
https://dl.doubtnut.com/l/_yfkDwz4l4q9e
https://dl.doubtnut.com/l/_0HuY3QO9G5rk
https://dl.doubtnut.com/l/_cRSe63qFp9te


24. If  and

hence deduce the value of .

Watch Video Solution

A + B = 45∘ ,  show that (1 + tanA)(1 + tanB) = 2

tan 22
1∘

2

25. If ,show that 

Watch Video Solution

tanα = , tanβ =
1

3

1

7
2α + β =

π

4

26. If  then prove that 

Watch Video Solution

2 cos θ = x +
1

x
cos 2θ = (x2 + )

1

2

1

x2

27. Prove that 

Watch Video Solution

cos 20∘ cos 40∘ cos 80∘ =
1

8

https://dl.doubtnut.com/l/_cRSe63qFp9te
https://dl.doubtnut.com/l/_1I5vOLgHOu7z
https://dl.doubtnut.com/l/_TrTgFkU84EEE
https://dl.doubtnut.com/l/_AeiiuIdRa1j3
https://dl.doubtnut.com/l/_qtswCRWIUsUF
https://dl.doubtnut.com/l/_rxrVk75xvpk3


28. Show that 

Watch Video Solution

4 sinA sin(60∘ + A). sin(60∘ − A) = sin 3A

29. Prove that 

Watch Video Solution

cos 20∘ cos 40∘ cos 80∘ =
1

8

30. Prove that .

Watch Video Solution

sin 20∘ sin 40∘ sin 60∘ sin 80∘ =
3

16

31. Prove that .

Watch Video Solution

sin 50∘ − sin 70∘ + cos 80∘ = 0

32. Prove that (cosα + cos β)2 + (sinα − sinβ)2 = 4 cos2( )
α + β

2

https://dl.doubtnut.com/l/_rxrVk75xvpk3
https://dl.doubtnut.com/l/_6nlFyZoXgAbK
https://dl.doubtnut.com/l/_Bd47aViaprbX
https://dl.doubtnut.com/l/_67AZM3KB088v
https://dl.doubtnut.com/l/_QOStNENUautH


Watch Video Solution

33. Prove that 

Watch Video Solution

2 cos cos + cos + cos = 0
π

13

9π

13

3π

13

5π

13

34. Prove that 

Watch Video Solution

= tan(60∘ + θ)(tan 60∘ − θ)
2 cos 2θ + 1

2 cos 2θ − 1

35. Prove that .

Watch Video Solution

cos 20∘ cos 40∘ cos 80∘ =
1

8

36. Prove that 

Watch Video Solution

tan 70∘ − tan 20∘ − 2tan 40∘ = 4tan 10∘

https://dl.doubtnut.com/l/_QOStNENUautH
https://dl.doubtnut.com/l/_AacuTIPjmc9K
https://dl.doubtnut.com/l/_oySvfhBcc1HS
https://dl.doubtnut.com/l/_k3wjxEXhkGfT
https://dl.doubtnut.com/l/_POJ6zHsG0AEI
https://dl.doubtnut.com/l/_4cMlWuRslKnp


37. Prove that 

Watch Video Solution

cos θ + cos( − θ) + cos( + θ) = 0
2π

3

2π

3

38. Prove that 

Watch Video Solution

= tan 8A
sin 11A sinA + sin 7A sin 3A

cos 11A sinA + cos 7A sin 3A

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


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

Watch Video Solution

180∘

40. If

Watch Video Solution

A + B + C = π,  prove that sin2 + sin2 + sin2 = 1 − 2 sin sin
A

2
B

2
C

2
A

2

https://dl.doubtnut.com/l/_4cMlWuRslKnp
https://dl.doubtnut.com/l/_SELz9fV4MiwR
https://dl.doubtnut.com/l/_jyzqvkZJe6fq
https://dl.doubtnut.com/l/_gDlWrZKaX7ha
https://dl.doubtnut.com/l/_UBqf37ZWWxuY


41. Solve 

Watch Video Solution

2 cos2 θ + 3 sin θ = 0

42. Solve: 

Watch Video Solution

2 tan θ − cot θ = − 1

43. Solve 

Watch Video Solution

tan2 θ + (1 − √3)tan θ − √3 = 0

44. Solve 

Watch Video Solution

√3 sinx + cos x = 2

45. Solve sin2 θ − 2 cos θ + = 0
1

4

https://dl.doubtnut.com/l/_UBqf37ZWWxuY
https://dl.doubtnut.com/l/_qBdJe2vgEq9Y
https://dl.doubtnut.com/l/_PDyTTVquG5Iy
https://dl.doubtnut.com/l/_5jzmRxO0O1eL
https://dl.doubtnut.com/l/_bqUj5xVRoQyk


Watch Video Solution

46. In any triangle prove that

Watch Video Solution

a2 = (b + c)
2

sin2( ) + (b − c)
2

cos2( )
A

2
A

2

47. Show that `cosA/a +cosB/b +cosC/c =(a^2 +b^2 +c^2 )/2abc

Watch Video Solution

48. Prove that 

Watch Video Solution

=
sin(A − B)

sin(A + B)

a2 − b2

c2

49. Show that 

Watch Video Solution

cos[ ] = sin( )
B − C

2
b + c

a

A

2

https://dl.doubtnut.com/l/_bqUj5xVRoQyk
https://dl.doubtnut.com/l/_E7JrOUz4WafK
https://dl.doubtnut.com/l/_p1ksFXbBi7dL
https://dl.doubtnut.com/l/_CflpaEmJ1Oym
https://dl.doubtnut.com/l/_62FXq9FHSQ7m


50. Show that 

Watch Video Solution

= 0
∑ a2 sin(B − C)

sinA

51. Given a=8, b=9, c=10, find all the angles.

View Text Solution

52. Given a=31, b=42, c=57, find all the angles.

View Text Solution

53. In a triangle AC,  Solve the

triangle

View Text Solution

A = 35∘ 17' , C − 45∘ 13' , b = 42.1

https://dl.doubtnut.com/l/_62FXq9FHSQ7m
https://dl.doubtnut.com/l/_d0ZAnoKOzvVA
https://dl.doubtnut.com/l/_HxG1p6QvilD8
https://dl.doubtnut.com/l/_2lrtIfrV392X
https://dl.doubtnut.com/l/_V08jOuGYDprN
https://dl.doubtnut.com/l/_xqUb3YQU1fMH


54. Solve the triangle ABC if a=5, b=4 and 

View Text Solution

C = 68∘

55. Prove that 

Watch Video Solution

tan− 1( ) + tan− 1( ) = tan= − 1( )
1

7

1

13

2

9

56. The number of solution of the eqution  is

Watch Video Solution

tan− 1 2x + tan− 1 3x =
π

4

57. Prove that 

Watch Video Solution

tan− 1( ) − tan− 1( ) = .
m

n

m − n

m + n

π

4

58. Solve : tan− 1( ) + cot − 1( ) = , x > 0
2x

1 − x2

1 − x2

2x

π

3

https://dl.doubtnut.com/l/_xqUb3YQU1fMH
https://dl.doubtnut.com/l/_rl9DkXrWkZXS
https://dl.doubtnut.com/l/_81vbnceBGD1l
https://dl.doubtnut.com/l/_ZDFJdCYETM5m
https://dl.doubtnut.com/l/_DvNZyrDc1vuq


Exercise 3 1

Watch Video Solution

59. Solve, 

Watch Video Solution

tan− 1(x + 1) + tan− 1(x − 1) = tan− 1 4

7

1. Identify the quadrant in which an angle of each given measure lies: 

Watch Video Solution

825∘

2. For each given angle, find a coterminal angle with measure of

 

(i)  (ii)  (iii)  (iv)  (v) 

View Text Solution

θ  such that 0∘ ≤ θ < 360∘

395∘ 525∘ 1150∘ −270∘ −450∘

https://dl.doubtnut.com/l/_DvNZyrDc1vuq
https://dl.doubtnut.com/l/_OC5sUIbAt2lT
https://dl.doubtnut.com/l/_ydx26ukOkfHy
https://dl.doubtnut.com/l/_HXXjujJ3UU2B


3. If a cos  - b sin  = c, show that a sin  + b cos 

Watch Video Solution

θ θ θ θ = ± √a2 + b2 − c2

4. If sin  + cos  = m, show that 

 where .

Watch Video Solution

θ θ

cos6 θ + sin6 θ =
4 − 3(m2 − 1)

2

4
m2 ≤ 2

5. If  = 1, prove that 


Watch Video Solution

+
cos4 α

cos2 β

sin4 α

sin2 β

sin4 α + sin4 β = 2 sin2 α sin2 β

6. If y =  then, prove that .

Watch Video Solution

2 sinα

1 + cosα + sinα
= y

1 − cosα + sinα

1 + sinα

https://dl.doubtnut.com/l/_HXXjujJ3UU2B
https://dl.doubtnut.com/l/_5vG4EIlpHQCG
https://dl.doubtnut.com/l/_TGP7hpet5m8G
https://dl.doubtnut.com/l/_Y0y9aWZJa18c
https://dl.doubtnut.com/l/_FP2xmngKVlsM


7. If

.

Then show that .

View Text Solution

x =
∞

∑
n= 0

cos2n θ, y =
∞

∑
n=θ

sin2n θ and z =
∞

∑
n= 0

θ sin2n θ, 0 < θ <
π

2

xyz = x + y + z

8. If , show that sec  +  cosec .

Also, find the values of k for which this result holds.

Watch Video Solution

tan2 θ = 1 − k2 θ tan3 θ θ = (2 − k2)
3 / 2

9. If sec p, obtain the values of sec , tan  and sin  in terms

of p.

Watch Video Solution

θ + tanθ = θ θ θ

https://dl.doubtnut.com/l/_FP2xmngKVlsM
https://dl.doubtnut.com/l/_GFNLZVuSnMw4
https://dl.doubtnut.com/l/_jHoQm6oznHkv
https://dl.doubtnut.com/l/_jraIR4Tu4wJp


Exercise 3 2

10. If cot (1 + sin ) = 4m and cot  (1 - sin ) = 4n, prove that 

= mn.

Watch Video Solution

θ θ θ θ (m2 − n2)
2

11. If , then prove that 

Watch Video Solution

cosecθ − sin θ = a3 and secθ − cos θ = b3

a2b2(a2 + b2) = 1.

12. Eliminate  from the equations a sec  - c tan  = b and b sec  + d tan

 = c.`

Watch Video Solution

θ θ θ θ

θ

https://dl.doubtnut.com/l/_SMKOb6b0WWh8
https://dl.doubtnut.com/l/_cRFjNmnaBkhW
https://dl.doubtnut.com/l/_2ZRu7zsUJLPQ


1. Express each the angles in radian measure. 

Watch Video Solution

−205∘

2. Find the degree measure corresponding to the radian measures. 

Watch Video Solution

π

3

3. What must be the radius of a circular running path, around which an

athlete must run 5 times in order to describe 1 km?

Watch Video Solution

4. In a circle of diameter 40 cm, a chord is of length 20 cm. find the length

of the minor are of the chord.

https://dl.doubtnut.com/l/_Vz4NAUB7Vtgo
https://dl.doubtnut.com/l/_EKaBthijZEG8
https://dl.doubtnut.com/l/_bK22RoBmbrnb
https://dl.doubtnut.com/l/_SuJcB6k6uWbf


Watch Video Solution

5. Find the degree measure of the angle subtended at the centre of circle

of radius 100 cm by an are of length 22 cm.

Watch Video Solution

6. What is the length of the are intercepted by a central angle of measure

 in a circle of radius 10 ft?

Watch Video Solution

41∘

7. If in two circles, arcs of same length subtend angles  and  at the

centre, find the ratio of their radii?

Watch Video Solution

60∘ 75∘

https://dl.doubtnut.com/l/_SuJcB6k6uWbf
https://dl.doubtnut.com/l/_QGfuDlVi81U2
https://dl.doubtnut.com/l/_QJjELOEjOFD3
https://dl.doubtnut.com/l/_3CyLY05j2Oi7


8. The perimeter of certain sector of a circle is equal to the length of the a

semi-circle having the same radius. Express the angle of the sector in

degress, minutes and seconds.

Watch Video Solution

9. An airplane propeller rotates 1000 times per minute. Find the number

of degrees that a point on the edge of the propeller will rotate in 1

second.

Watch Video Solution

10. A train is moving on a circular track of 1500 m radius at the rate of 66

km/hr. what angle will it turn in 20 seconds?

Watch Video Solution

https://dl.doubtnut.com/l/_HHYAUXe1iUSA
https://dl.doubtnut.com/l/_mTg32gQRBESR
https://dl.doubtnut.com/l/_uOlOp4IOIjtL


Exercise 3 3

11. A circular metallic plate of radius 8 cm and thickness 6 mm is melted

and molded into a pie (a sector of the circle with thickness ) of radius 16

cm and thickness 4 mm. Find the angle of the sector.  radians.

Watch Video Solution

= π
3

4

1. Find the values of 

sin( )

Watch Video Solution

480∘

2.  is a point on the terminal side of an angle  in standard

position. Determine the trigonometric function values of angle .

Watch Video Solution

( )
5

7

2√6

7
θ

θ

https://dl.doubtnut.com/l/_lLcE848Xidrr
https://dl.doubtnut.com/l/_dA61obGLYMCh
https://dl.doubtnut.com/l/_s1KkabtZLfsy
https://dl.doubtnut.com/l/_07Fb5aE6I543


3. Find the values of other five trigonometric functions. 

cos  lies in the III quadrant.

Watch Video Solution

θ = − , θ
1

2

4. Prove that .

Watch Video Solution

− = cos2 θ cot θ
cot(180∘ + θ)sin(90∘ − θ)cos( − θ)

sin(270∘ + θ)tan( − θ)cos es(360∘ + θ)

5. Find all the angles between  and  which satisfy the equation 

Watch Video Solution

0∘ 360∘

sin2 θ =
3

4

6. Show that .

Watch Video Solution

sin2 + sin2 + sin2 + sin2 = 2
π

18

π

9
7π
18

4π
9

https://dl.doubtnut.com/l/_07Fb5aE6I543
https://dl.doubtnut.com/l/_s1FeCx6EyjP0
https://dl.doubtnut.com/l/_OrNMkI79g5Yd
https://dl.doubtnut.com/l/_mKfwUahYEkNz


Exercise 3 4

1. If sin x =  and cos y = , 


find the values of 

sin (x + y)

Watch Video Solution

15

17
, 0 < x < , 0 < y <

12

13

π

2

π

2

2. If sin A =  and cos B = , 0  


Find the value of 

sin (A + B)

Watch Video Solution

3

5

9

41
< A < , 0 < B <

π

2

π

2

3. Find cos (x - y), given that cos x = -  with  and sin y = - 

with .

Watch Video Solution

4
5

π < x <
3π

2
24
25

π < y <
3π

2

https://dl.doubtnut.com/l/_YOB6cwr2Ualw
https://dl.doubtnut.com/l/_138lwRfwXyaB
https://dl.doubtnut.com/l/_RwbDWQJwManh


4. Find sin (x - y) given that sin x =  with 0  and cos y = - 

with .

Watch Video Solution

8

17
< x <

π

2
24
25

π < y <
3π

2

5. Find the value of 

cos 

Watch Video Solution

105∘

6. Prove that 

Watch Video Solution

sin(π + θ) = − sin θ

7. Find a quadratic equation whose roots are sin  and cos 

Watch Video Solution

15∘ 15∘

https://dl.doubtnut.com/l/_OSUCSVUfejng
https://dl.doubtnut.com/l/_bDlt8o9s1RqQ
https://dl.doubtnut.com/l/_qxct9aCVEx9A
https://dl.doubtnut.com/l/_kZzwF5F2m4Pu


8. Expand cos ( A + B + C). Hence prove that cos A cos B cos C = sin A sin B

cos C + sin B sin C 

cos A + sin C sin A cos B, if A + B + C = .

Watch Video Solution

π

2

9. Prove that 

sin 

Watch Video Solution

(45∘ + θ) − sin(45∘ − θ) = √2 sin θ

10. If a cos (x + y) = b cos (x - y), show that (a + b)tan x = (a - b) cot y.

Watch Video Solution

11. Prove that sin 

Watch Video Solution

105∘ + cos 105∘ = cos 45∘

https://dl.doubtnut.com/l/_kZzwF5F2m4Pu
https://dl.doubtnut.com/l/_hygLZmfJnNEP
https://dl.doubtnut.com/l/_T9MW2i8WJD2v
https://dl.doubtnut.com/l/_onSUH4QAOyH5
https://dl.doubtnut.com/l/_d6Gtb5LZAAcS


Watch Video Solution

12. Prove that sin 

Watch Video Solution

75∘ − sin 15∘ = cos 105∘ + cos 15∘

13. Show that tan 

Watch Video Solution

75∘ + cot 75∘ = 4

14. Prove that cos (A + B) cos C - cos (B + C) 

cos A = sin B sin (C - A)

Watch Video Solution

15. Prove that sin (n + 1)  sin (n - 1)  + cos (n + 1)  cos (n - 1)  = cos 2 , n

.

Watch Video Solution

θ θ θ θ θ

∈ Z

https://dl.doubtnut.com/l/_d6Gtb5LZAAcS
https://dl.doubtnut.com/l/_4bqdXkRVuaIo
https://dl.doubtnut.com/l/_2bZJldPTEoiF
https://dl.doubtnut.com/l/_tKmpSW1neqR6
https://dl.doubtnut.com/l/_Y0pKzat9Bhl7


Watch Video Solution

16. If x cos  = y cos = z cos  , find the value of xy +

yz + zx

Watch Video Solution

θ (θ + )
2π

3
(θ + )

4π
3

17. Prove that 

.

Watch Video Solution

sin(A + B)sin(A − B) = sin2 A − sin2 B

18. Show that

Watch Video Solution

cos2 A + cos2 B − 2 cosA cosB cos(A + B) = sin2(A + B)

https://dl.doubtnut.com/l/_Y0pKzat9Bhl7
https://dl.doubtnut.com/l/_NjU6TJJdi3eC
https://dl.doubtnut.com/l/_D8z9cDLq7uqR
https://dl.doubtnut.com/l/_ceAMnG0BUBxM


19. If cos  then prove that

cos .

Watch Video Solution

(α − β) + cos(β − γ) + cos(γ − α) =
−3

2

α + cos β + cos γ = sinα + sinβ + sinγ = 0

20. Show that 

Watch Video Solution

tan(45∘ + A) =
1 + tanA

1 − tanA

21. Prove that cot (A + B) = 

Watch Video Solution

cot A cot B − 1

cot A + cot B

22. If tan x =  and tan y = , find tan (x + y).

Watch Video Solution

n

n + 1

1

2n + 1

https://dl.doubtnut.com/l/_AFEIbdGgW7EV
https://dl.doubtnut.com/l/_FgEMk9k2r4C6
https://dl.doubtnut.com/l/_7NDLnRV6OD6O
https://dl.doubtnut.com/l/_urNt2LjZu6BT
https://dl.doubtnut.com/l/_SLREGXMp9P5O


Exercise 3 5

23. Prove that tan 

Watch Video Solution

( + θ)tan( + θ) = − 1
π

4

3π

4

24. Find the values of tan , given that cot  


.

Watch Video Solution

(α + β) α =
1

2

α ∈ (π, ) and secβ = − , β ∈ ( , π)
3π

2

5

3

π

2

25. If  and tan  = k tan , then prove that sin 

.

Watch Video Solution

θ + ϕ = α θ ϕ

(θ − ϕ) = sinα
k − 1

k + 1

https://dl.doubtnut.com/l/_SLREGXMp9P5O
https://dl.doubtnut.com/l/_V8LjJ2EdIzuf
https://dl.doubtnut.com/l/_iNzcwBzpHrhC


1. Find the values of cos 2A, A lies in the first quadrant, when 

cos A = 

Watch Video Solution

15

17

2. If is an acute angle, then find 

sin  when sin 

Watch Video Solution

θ

( − )
π

4

θ

2
θ =

1

25

3. If cos show that cos 30 = .

Watch Video Solution

θ = (a + ),
1

2

1

a
(a3 + )

1

2

1

a3

4. Prove that cos 50 = 16 

Watch Video Solution

cos5 θ − 20 cos3 θ + 5 cos θ

https://dl.doubtnut.com/l/_njdG9EJmxGek
https://dl.doubtnut.com/l/_3UXKdk4ESkwk
https://dl.doubtnut.com/l/_iFHZMdwgAqBt
https://dl.doubtnut.com/l/_2nwLiaIk09rV


5. Prove that sin 

Watch Video Solution

4α = 4 tanα
1 − tan2 α

(1 + tan2 α)
2

6. If 

Watch Video Solution

A + B = 45∘ , show that(1 + tanA)(1 + tanB) = 2.

7. Prove that …. 


 is multiple of 4.

Watch Video Solution

(1 + tan 1∘ )(1 + tan 2∘ )(1 + tan 3∘ )

(1 + tan 44∘ )

8. Prove that tan .

Watch Video Solution

( + θ) − tan( − θ) = 2 tan 2θ
π

4

π

4

https://dl.doubtnut.com/l/_aJrWBQHxHGWP
https://dl.doubtnut.com/l/_LZfc8UiecW2g
https://dl.doubtnut.com/l/_M0tAwQUfecRJ
https://dl.doubtnut.com/l/_2ellFjMKj6ME


Exercise 3 6

9. Show that cot .

Watch Video Solution

(7 ) = √2 + √3 + √4 + √6
1

2

10. Prove that

Watch Video Solution

(1 + sec 2θ)(1 + sec 4θ)....... . (1 + sec 2nθ) = tan 2nθ cot θ

11. Prove that 32

Watch Video Solution

(√3)sin cos cos cos cos = 3
π

48

π

48

π

24

π

12

π

6

1. Express each of the following as a sum or difference. 

sin 5θ sin 4θ

https://dl.doubtnut.com/l/_VggRxUEU7RwW
https://dl.doubtnut.com/l/_7Io7v6SwcllY
https://dl.doubtnut.com/l/_mkmRHpiTvhsN
https://dl.doubtnut.com/l/_6DMGe4RXNI9C


Watch Video Solution

2. Express each of the folloiwng as a product 

(i)  (ii)  (iii)  (iv) 

.

Watch Video Solution

sin 75∘ − sin 35∘ cos 65∘ + cos 15∘ sin 50∘ + sin 40∘

cos 35∘ − cos 75∘

3. Show that sin  sin  sin 

Watch Video Solution

12∘ 48∘ 54∘ =
1

8

4. Show that cos .

Watch Video Solution

cos cos cos cos cos cos =
π

15

2π

15

3π

15

4π

15

5π

15

6π

15

7π

15

1

128

5. Show that = tan 2x
sin 8x cos x − sin 6x cos 3x

cos 2x cos x − sin 3x sin 4x

https://dl.doubtnut.com/l/_6DMGe4RXNI9C
https://dl.doubtnut.com/l/_SYCTAvTyZHG3
https://dl.doubtnut.com/l/_eUsjsX08oXRO
https://dl.doubtnut.com/l/_mCuSKsiCbloP
https://dl.doubtnut.com/l/_AESmEG1Lgdkl


Watch Video Solution

6. Show that  = 1

Watch Video Solution

(cos θ − cos 3θ)(sin 8θ + sin 2θ)

(sin 5θ − sin θ)(cos 4θ − cos 6θ)

7. Prove that sin x + sin 2x + sin 3x = sin 2x (1 + 2 cos x )

Watch Video Solution

8. Prove that .

Watch Video Solution

= tan 3x
sin 4x + sin 2x
cos 4x + cos 2x

9. Prove that 1 + cos 2x + cos 4x + cos 6x = 4 cos x cos 2x cos 3x

Watch Video Solution

https://dl.doubtnut.com/l/_AESmEG1Lgdkl
https://dl.doubtnut.com/l/_Pu332FXsVGyj
https://dl.doubtnut.com/l/_Ml704VrZSph8
https://dl.doubtnut.com/l/_6BB5JEu4LTjN
https://dl.doubtnut.com/l/_u9mdDyEqnIy9
https://dl.doubtnut.com/l/_kHo2KbZ3WiFS


10. Prove that sin .

Watch Video Solution

sin + sin sin = sin 2θ sin 5θ
θ

2

7θ

2

3θ

2

11θ

2

11. Prove that cos

.

Watch Video Solution

(30∘ − A)cos(30∘ + A) + cos(45∘ − A)cos(45∘ + A) = cos 2A +
1

4

12. Prove that 

Watch Video Solution

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

13. Prove that 

Watch Video Solution

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

cos(4A − 2B) + cos(4B − 2A)

https://dl.doubtnut.com/l/_kHo2KbZ3WiFS
https://dl.doubtnut.com/l/_UT53fBRqvz6G
https://dl.doubtnut.com/l/_3jzKtb14Jsr7
https://dl.doubtnut.com/l/_PsN0OOf7jxew


Exercise 3 7

14. Show that cot .

Watch Video Solution

(A + 15∘ ) − tan(A − 15∘ ) =
4 cos 2A

1 + 2 sin 2A

1. If , prove that 


(i)  


(ii)  


(iii)  


(iv)  


(v)  


(vi)  


(viii) 

View Text Solution

A + B + C = 180∘

sin 2A + sin 2B + sin 2C = 4 sinA sinB sinC

cosA + cosB − cosC = − 1 + 4 cos cos sin
A

2

B

2

C

2

sin2 A + sin2 B + sin2 C = 2 + 2 cosA cosB cosC

sin2 A + sin2 B − sin2 C = 2 sinA sinB cosC

tan tan + tan tan + tan tan = 1
A

2
B

2
B

2
C

2
C

2
A

2

sinA + sinB + sinC = 4 cos cos cos
A

2
B

2
C

2

sin(B + C − A) + sin(C + A − B) + sin(A + B − C) = 4 sinA sinB sin

https://dl.doubtnut.com/l/_Y3PWwyYGzxPi
https://dl.doubtnut.com/l/_rcHh0GXSAhFO
https://dl.doubtnut.com/l/_d8B02rFej508


2. If A + B + C = 2s, then prove that sin (s - A) sin (s - B) + sin s. sin (s - C) =

sin A sin B .

Watch Video Solution

3. If x + y + z = xyz, then prove that

.

Watch Video Solution

+ + = ⋅ ⋅
2x

1 − x2

2y

1 − y2

2z

1 − z2

2x

1 − x2

2y

1 − y2

2z

1 − z2

4. If  prove the following 


(i)  


(ii) 

Watch Video Solution

A + B + C =
π

2

sin 2A + sin 2B + sin 2C = 4 cosA cosB cosC

cos 2A + cos 2B + cos 2C = 1 + 4 sinA sinB sinC.

5. If  is a right triangle and if , then prove that 


(i)  


△ ABC ∠A =
π

2

cos2 B + cos2 C = 1

https://dl.doubtnut.com/l/_d8B02rFej508
https://dl.doubtnut.com/l/_zYkg54BzSgrv
https://dl.doubtnut.com/l/_gwhvl6b6NnlY
https://dl.doubtnut.com/l/_Ifzf7vUVncOE


Exercise 3 8

(ii)  


Watch Video Solution

sin2 B + sin2 C = 1

cosB − cosC = − 1 + 2√2 cos sin
B

2

C

2

1. Find the pricipal solution and general solutions of the following 

(i)  (ii)  (iii) 

Watch Video Solution

sin θ = −
1

√2
cot θ = √3 tan θ = −

1

√3

2. Solve the following equations for which solution lies in the interval

. 


(i)  (ii)  


(iii)  (iv) .

View Text Solution

0∘ ≤ θ < 360∘

sin4 x = sin2 x 2 cos x + 1 = − 3 cos x

2 sin2 x + 1 = 3 sinx cos 2x = 1 − 3x sinx

https://dl.doubtnut.com/l/_Ifzf7vUVncOE
https://dl.doubtnut.com/l/_fZw48o3tzyQC
https://dl.doubtnut.com/l/_1puO60c9whDZ
https://dl.doubtnut.com/l/_kXeL3MuBPZy6


Exercise 3 9

3. Solve the following equations: 

(i)  (ii)  


(iii)  (iv)  


(v)  (vi)  


(vii)  (viii)  


 


(x)  (xi) 

View Text Solution

sin 5x − sinx = cos 3x 2 cos2 θ + 3 sin θ − 3 = θ

cos θ + cos 3θ = 2 cos 2θ sin θ + sin 3θ + sin 5θ = 0

sin 2θ − cos 2θ − sin θ + cos θ = 0 sin θ + cos θ = √3

sin θ + √3 cos θ = 1 cot θ +  cosec θ = √3

(ix)tan θ + tan(θ + ) + tan(θ + ) = √3
π

3

2π

3

cos 2θ =
√5 + 1

4
2 cos2 x − 7 cos x + 3 = 0

1. In a  are

in Artithmetic Progression.

Watch Video Solution

△ ABC,  if = ,  prove that a2, b2, c2sinA

sinC

sin(A − B)

sin(B − C)

https://dl.doubtnut.com/l/_kXeL3MuBPZy6
https://dl.doubtnut.com/l/_rXitEucB7rq6


2. The angles of a triangle ABC, are in Arithmetic progression and if b : c =

Watch Video Solution

√3: √2, find  ∠A

3. In a ABC, if cos C = , show that the triangle is isosceles.

Watch Video Solution

Δ
sinA

2 sinB

4. In a 

Watch Video Solution

△ ABC,  prove that =
sinB

sinC

c − a cosB

b − a cosC

5. In a  prove that a cos A+b cos B+c cos C=2a sin B sin C

Watch Video Solution

△ ABC,

https://dl.doubtnut.com/l/_oPsJpbCKPeYE
https://dl.doubtnut.com/l/_BpsWM7Q7LxA1
https://dl.doubtnut.com/l/_bdBY292Ffy9U
https://dl.doubtnut.com/l/_br4TCS3kWRbz


6. In a ABC,  prove that b + c = 2a cos .

Watch Video Solution

Δ ∠A = 60∘ , ( )
B − C

2

7. In a , prove that following 


(i)  (ii) 

 


(iii)  (iv) 

View Text Solution

△ ABC

a sin( + B) = (b + c)sin
A

2

A

2

a(cosB + cosC) = 2(b + c)sin2 A

2

=
a2 − c2

b2

sin(A − C)

sin(A + C)

= =
a sin(B − C)

b2 − c2

b sin(C − A)

c2 − a2

c sin(A − B)

a2 − b2

8. In ABC, prove that  tan B =  tan C.

Watch Video Solution

Δ (a2 − b2 + c2) (a2 + b2 − c2)

https://dl.doubtnut.com/l/_FyZlC2VEWbJt
https://dl.doubtnut.com/l/_L0jBqEN3buiO
https://dl.doubtnut.com/l/_1I3B71isT9Tb


Exercise 3 10

9. An Engineer has to develop a triangular shaped park with a perimeter

120 m in a village. The park to be developed must be of maximum area.

Find out the dimensions of the park.

Watch Video Solution

10. A rope of length 12 m is given. Find the largest area of the triangle

formed by this rope and find the dimensions of the triangle so formed.

Watch Video Solution

11. Derive Projection formula from (i) Law of sines, (ii) Law of cosines.

View Text Solution

https://dl.doubtnut.com/l/_Hy79wWMSvPqj
https://dl.doubtnut.com/l/_6wLR8jiDyNPt
https://dl.doubtnut.com/l/_U5RepCrPOmzU


1. Determine whether the following measurements produce one triangle,

two triangles or no triangle. 

. Solve if solution exists.

View Text Solution

∠B = 88∘ , a = 23, b = 2

2. If the sides of a ABC are a = 4, b = 6 and c = 8, show that 4 cos B + 3

cos C = 2.

Watch Video Solution

Δ

3. In ABC, if a = , find the other

side and the other two angles.

Watch Video Solution

Δ √3 − 1, b = √3 + 1 and ∠C = 60∘

4. In any ABC, prove that the area Δ Δ =
b2 + c2 − a2

4 cot A

https://dl.doubtnut.com/l/_uOMlA098Ikow
https://dl.doubtnut.com/l/_3McOy8aviZ0R
https://dl.doubtnut.com/l/_mA6UrIAhR9Ch
https://dl.doubtnut.com/l/_m77EsZ18P0Nf


Watch Video Solution

5. In a ABC, if a = 12 cm, b = 8 cm , then show that its area is

24 sq.cm.

Watch Video Solution

Δ ∠C = 30∘

6. In a ABC, if a = 18 cm, b = 24 cm and c = 30 cm. then show that its area

is 216 sq.cm

Watch Video Solution

Δ

7. Two soldiers A and B in two different underground bunkers on a

straight road, spot an intruder at the top of a hill. The angle of elevation

of the intruder from A and B to the ground level in the eastern direction

are  respectively. If A and B stand 5 km apart, find the

distance of the intruder from B.

Watch Video Solution

30∘ and 45∘

https://dl.doubtnut.com/l/_m77EsZ18P0Nf
https://dl.doubtnut.com/l/_91iJPAnQNxxS
https://dl.doubtnut.com/l/_a9TjXFvUAC6q
https://dl.doubtnut.com/l/_QBLhcS9aghDR


8. A researcher wants to determine the width of a pond from east to west,

which cannot by done by actual measurement . From a point p, he finds

the distance to the eastern-most point of the pond to be 8 km, while the

distance to the western most point from P to be 6 km. if the angle

between the two lines of sight is , find the width of the pond.

Watch Video Solution

60∘

9. Two Navy helicopters A and B are flying over the bay of Bengal at same

altitude from the sea level to search a missing boat. Pilots of both the

helicopters sight the boat the same time while they are part 10 km from

each other. If the distance of the boat from A is 6 km and if the line

segment AB subtends  at the boat, find the distance of the boat from

B.

Watch Video Solution

60∘

https://dl.doubtnut.com/l/_QBLhcS9aghDR
https://dl.doubtnut.com/l/_ESPJA5WDmWSD
https://dl.doubtnut.com/l/_2RcMy0EDRhs4
https://dl.doubtnut.com/l/_PlYBBK6ilr7h


10. A straight tunnel is to be made through a mountain. A surveyor

observer the two extremities A and B of the tunnel to be built from a

point P in front of the mountain. If AP = 3 km, BP = 5 km and

, then find the length of the tunnel to be built .

Watch Video Solution

∠APB = 120∘

11. A farmer wants to purchase a triangular shaped land with sides 120

feet and 60 feet and the angle included between these two sides is . If

the land costs ₹ 500 per sq. ft. find the amount he needed to purchase

the land. Also, find the perimeter of the land.

Watch Video Solution

60∘

12. A fighter jet has to hit a small target by flying a horizontal distance.

When the target is sighted, the pilot measures the angle of depression to

be . If after 100 km, the target has an angle of depression of , how

far is the target from the fighter jet at that instant?

h id l i

30∘ 45∘

https://dl.doubtnut.com/l/_PlYBBK6ilr7h
https://dl.doubtnut.com/l/_Axs67HH4BAKt
https://dl.doubtnut.com/l/_9aX1WVdCobPd


Watch Video Solution

13. A plane is 1km from one landmark and 2km from another. From the

planes point of view the land between them subtends an angle . How

far apart are the landmarks?

View Text Solution

60∘

14. A man starts his morning walk at a point A reaches two points B and C

and finally back to A such that  AC = 4 km in 

ABC. Find the total distance he covered during his morning walk.

Watch Video Solution

∠A = 60∘ and ∠B = 45∘ ,

Δ

15. Two vehicles leave the same place P at the same time moving along

two different roads. One vehicle moves at an average speed of 60km/hr

and the other vehicle moves at an average speed of 80km/hr. After half an

https://dl.doubtnut.com/l/_9aX1WVdCobPd
https://dl.doubtnut.com/l/_y57Wh9ARb6hd
https://dl.doubtnut.com/l/_dQFJuXXGBC1A
https://dl.doubtnut.com/l/_YCM9uoWR7cg2


Exercise 3 11

hour the vehicle reach the destinations A and B. If AB subtends  at the

initial point. P, then find AB.

Watch Video Solution

60∘

16. Suppose that a satellite in space, an earth station and the centre of

earth all lie in the same plane. Let r be the radius of earth and R be the

distance from the centre of earth to the satellite. Let d be the distance

from the earth station from the satellite. Let  be the angle of

elevation from the earth station to the satellite. if the line segment

connecting earth station and satellite subtends angle  at the centre of

earth, then prove that 

.

Watch Video Solution

30∘

α

d = R√1 + ( )
2

− 2 cosα
r

R

r

R

https://dl.doubtnut.com/l/_YCM9uoWR7cg2
https://dl.doubtnut.com/l/_kUXQRvRVlZEB


Exercise 3 12

1. Find the principal value of (i)  (ii)  (iii) 

 (iv)  (v) 

Watch Video Solution

sin− 1 1

√2
sin− 1 −

1

√2

cos − 1 √3
2

sec− 1( − √2) tan− 1(√3)

2. A man standing directly opposite to one side of a road of width x meter

views a circular shaped traffic green signal of diameter a meter on the

other side of the road. The bottom of the green signal is b meter height

from the horizontal level of viewer's eye. If a denotes the angle subtended

by the diameter of the green signal at the viewer's eye, then prove that 

.

Watch Video Solution

α = tan− 1( ) − tan− 1( )
a + b

x

b

x

1. − =
1

cos 80∘

√3

sin 80∘

https://dl.doubtnut.com/l/_k8CgpTGV13iA
https://dl.doubtnut.com/l/_uOxZhACoXdaz
https://dl.doubtnut.com/l/_BYCSESgZR5Rb


A. 

B. 

C. 2

D. 4

Answer: D

Watch Video Solution

√2

√3

2. If cos  then cos  is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

28∘ + sin 28∘ = k3, 17∘

k3

√2

−
k3

√2

±
k3

√2

−
k3

√3

https://dl.doubtnut.com/l/_BYCSESgZR5Rb
https://dl.doubtnut.com/l/_eFFR2lWTLcz9


3. The maximum value of 4  is

A. 

B. 

C. 9

D. 4

Answer: A

Watch Video Solution

sin2 x + 3 cos2 x + sin + cos
x

2
x

2

4 + √2

3 + √2

4.  =

A. 

B. 

C. 

(1 + cos )(1 + cos )(1 + cos )(1 + cos )
π

8

3π

8

5π

8
7π
8

1

8

1

2

1

√3

https://dl.doubtnut.com/l/_eFFR2lWTLcz9
https://dl.doubtnut.com/l/_dClomWkjCBao
https://dl.doubtnut.com/l/_HuC5xhWmDnNy


D. 

Answer: A

Watch Video Solution

1

√2

5. If  then  equals to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

π < 2θ < ,
3π

2
√2 + √2 + 2 cos 4θ

−2 cos θ

−2 sin θ

2 cos θ

2 sin θ

6. If tan , then  =40∘ = λ
tan 140∘ − tan 130∘

1 + tan 140∘ tan 130∘

https://dl.doubtnut.com/l/_HuC5xhWmDnNy
https://dl.doubtnut.com/l/_6Ng7J7yHMplY
https://dl.doubtnut.com/l/_dPC4SpkOZHDp


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1 − λ2

λ

1 + λ2

λ

1 − λ2

2λ

1 − λ2

2λ

7. cos  =

A. 0

B. 1

C. 

D. 89

Answer: A

Watch Video Solution

1∘ + cos 2∘ + cos 3∘ + …. + cos 179∘

−1

https://dl.doubtnut.com/l/_dPC4SpkOZHDp
https://dl.doubtnut.com/l/_nqIJjnlR3OM6


8. Let where x  and 1. 


then  =

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f4(x) = [sink + cosk x]
1

k
∈ R k ≥

f4(x) − f6(x)

1

4

1

12

1

6

1

3

9. Which of the following is not true?

A. 

B. 

C. 

sin θ = −
3

4

cos θ = − 1

tan θ = 25

https://dl.doubtnut.com/l/_nqIJjnlR3OM6
https://dl.doubtnut.com/l/_YWdFhzfEvRKv
https://dl.doubtnut.com/l/_yFvwPaOe9gql


D. 

Answer: D

Watch Video Solution

secθ =
1

4

10. cos  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2θ cos 2ϕ + sin2(θ − ϕ) − sin2(θ + ϕ)

sin 2(θ + ϕ)

cos 2(θ + ϕ)

sin 2(θ − ϕ)

cos 2(θ − ϕ)

11.  is+ +
sin(A − B)

cosA cosB

sin(B − C)

cosB cosC

sin(C − A)

cosC cosA

https://dl.doubtnut.com/l/_yFvwPaOe9gql
https://dl.doubtnut.com/l/_S4HmwVf43j7N
https://dl.doubtnut.com/l/_dGnvwk9Lr0uF


A. sin A+ sin B+sin C

B. 1

C. 0

D. cos A+cos B+cos C

Answer: B

Watch Video Solution

12. If cos p  + cos q  = 0 and if p  q, then  is equal to (n is any integer

)

A. 

B. 

C. 

D. 

Answer: B

θ θ ≠ θ

π(3n + 1)

p − q

π(2n + 1)

p ± q

π(n ± 1)

p ± q

π(n + 2)

p + q

https://dl.doubtnut.com/l/_dGnvwk9Lr0uF
https://dl.doubtnut.com/l/_dgvmy1DGSZVI


Watch Video Solution

13. If tan  and tan  are the roots of  then 

 is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

α β x2 + ax + b = 0,

sin(α + β)

sinα sinβ

b

a

a

b

−
a

b

−
b

a

14. In a triangle ABC, , then the triangle is

A. equilateral triangle

B. isosceles triangle

sin2 A + sin2 B + sin2 C = 2

https://dl.doubtnut.com/l/_dgvmy1DGSZVI
https://dl.doubtnut.com/l/_MdbVbPMPOp0r
https://dl.doubtnut.com/l/_Wytv1PtlcaXV


C. right triangle

D. scalene triangle

Answer: C

Watch Video Solution

15. If  then  is in the interval

A. [0,2]

B. 

C. [1,2]

D. [0,1]

Answer: B

Watch Video Solution

f(θ) = |sin θ| + |cos θ|, θ ∈ R, f(θ)

[1, √2]

https://dl.doubtnut.com/l/_Wytv1PtlcaXV
https://dl.doubtnut.com/l/_L21H5mYPbd9R


16.  is equal to

A. cos 2x

B. cos x

C. cos 3x

D. cos 2x

Answer: D

Watch Video Solution

cos 6x + 6 cos 4x + 15 cos 2x + 10
cos 5x + 5 cos 3x + 10 cos x

17. The triangle of maximum area with constant perimeter 12m

A. is an equilateral triangle with side 4m

B. is an isosceles triangle with sides 2m, 5m, 5m

C. is a triangle with sides 3m, 4m, 5m

D. does not exists

https://dl.doubtnut.com/l/_j55hCspwzeBn
https://dl.doubtnut.com/l/_9tRcGww44GeS


Answer: A

Watch Video Solution

18. A wheel is spinning at 2 radians/second. How many seconds will it take

to make 10 complete rotations?

A.  seconds

B.  seconds

C.  seconds

D.  seconds

Answer: A

Watch Video Solution

10π

20π

5π

15π

19. If sin = b, then sin 2  is equal toα + cosα α

https://dl.doubtnut.com/l/_9tRcGww44GeS
https://dl.doubtnut.com/l/_a0uumk3BwFWb
https://dl.doubtnut.com/l/_VKY4NFn6odsI


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

b2 − 1, if b ≤ √2

b2 − 1,  if b > √2

b2 − 1,  if b ≥ 1

b2 − 1,  if b ≥ √2

20. In a ABC, if 

(i)sin 
(ii)sin

A. Both (i) and (ii) are true

B. Only (i) is true

C. Only (ii) is true

D. Neighter (i) nor (ii) is true

Answer: A

Δ

sin sin > 0
A

2
B

2

C

2
A sinB sinC > 0

https://dl.doubtnut.com/l/_VKY4NFn6odsI
https://dl.doubtnut.com/l/_QZl1hdo3XtdU


Watch Video Solution

https://dl.doubtnut.com/l/_QZl1hdo3XtdU

