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BOOKS - KC SINHA MATHS (HINGLISH)

TRIGONOMETRIC FUNCTIONS - MULTIPLE AND
SUBMULTIPLE OF ANGLES - FOR BOARDS

Solved Examples

3
1. If sind = 5 and 0° < A <90°, find the wvalue of

sin2A, cos 24, tan2A, and sin4A.

o Watch Video Solution

b
2. If tanf = 2 then find the value of a cos 26 + bsin 26.

o Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_qQi6PyhGCsqw
https://dl.doubtnut.com/l/_Pbj2Y1KjTHlY

1
3. If tana = 7,Sinﬂ— , Prove that : a+ 28 = %, where

aﬁ‘
|
(@)

0<a<§a,nd0<ﬂ<5

o Watch Video Solution

4, Prove that : tan(% + 9) + tan(% — 0) = 2sec26.

o Watch Video Solution

5.Show that /3 cos ec20° — sec20° =4

o Watch Video Solution

6. prove that : tan(a) + 2tan(2a) + 4(tan4a) + 8cot(8a) = cot(«)

o Watch Video Solution



https://dl.doubtnut.com/l/_Pbj2Y1KjTHlY
https://dl.doubtnut.com/l/_p9EeTpqL9eaM
https://dl.doubtnut.com/l/_KMfUC5NAmfLw
https://dl.doubtnut.com/l/_dwG9ayb1VAjj
https://dl.doubtnut.com/l/_T5PXVTnSjAhA
https://dl.doubtnut.com/l/_A6TgiuQSryFT

2 2 3
7. Prove that : cos? 6 + cos> (?77 — 0> + cos? (—7T + 0) =3

° Watch Video Solution

sec84 — 1 B tan8A4

8.P that =
rove tha sec4A — 1 tan2A4

o Watch Video Solution

9. Prove that : 2sin?6 + 4cos(f 4 a)sinasiné + cos2(a + 6) s

independent of 6.

o Watch Video Solution

10. Prove that : cos® A cos 34 + sin® Asin3A4 = cos® 24

° Watch Video Solution



https://dl.doubtnut.com/l/_A6TgiuQSryFT
https://dl.doubtnut.com/l/_AUWYVbts86Bx
https://dl.doubtnut.com/l/_EDf4FQBgY2dv
https://dl.doubtnut.com/l/_edhHK6lscev3

M. tana. tan(60° — «). tan(60° + ) = tan 3«

o Watch Video Solution

2 4
12. Prove that sin® a + sin® (Tﬂ- + a) + sin® (Tﬂ + a) = — —sin3«a

° Watch Video Solution

13. Prove that cos 54 = 16cos® A — 20cos® A + 5cos A

° Watch Video Solution

sin 2/

14.1f 2tana = 3tan 3, prove that tan(a — ) = 5 s
— cos

° Watch Video Solution



https://dl.doubtnut.com/l/_TdB0emv0DXDf
https://dl.doubtnut.com/l/_l5JzKn0Hky1R
https://dl.doubtnut.com/l/_osADlrNJU6kJ
https://dl.doubtnut.com/l/_nUFsMfZPpipQ

15. If sina+sinf =a and cosa + cos 8 = b, show
2ab
sin(faa + ) = ——

that

° Watch Video Solution

16.1f (2" + 1)0 = 7 then 2" cos @ cos 20cos 2%6....... cos 2" 19 =

° Watch Video Solution

1+ sinf — cos 6 0

17. Prove that : = tan
1+ sin@ + cos @ 2

° Watch Video Solution

1+ tan

0
18. Show that : + =

cos 0

N |
|

1+ sin@ (
= = tan

N
[\]
~—

1 — tan

° Watch Video Solution



https://dl.doubtnut.com/l/_aFrgPHfOO2Mt
https://dl.doubtnut.com/l/_w4CuLNnKMJ3s
https://dl.doubtnut.com/l/_7CyJ6duGjHxD
https://dl.doubtnut.com/l/_r9JBTwk0zsxw
https://dl.doubtnut.com/l/_ovzh4p7HXvrb

, A—B

19. Prove that :(cos A + cos B)? + (sin A + sin B)® = 4 cos

° Watch Video Solution

3 5
20.cos4(%) + cos4(%> + cos? (%) + cos? <7—87T) =

o Watch Video Solution

T
21. Find the value of tan — .

o Watch Video Solution

22, if tanxz = — %,% <z <m, then find the values of

sinx cosa3 and tana3
2’ 2 2°

o Watch Video Solution



https://dl.doubtnut.com/l/_ovzh4p7HXvrb
https://dl.doubtnut.com/l/_fAEcs7zgAkUQ
https://dl.doubtnut.com/l/_urr1rKuXP11s
https://dl.doubtnut.com/l/_9a1MIBDGBVrf
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23. Find the value of sin ST

o Watch Video Solution

24.1f o = 112°30’, find the value of sin « and cos a.

o Watch Video Solution

Vb —1
8

25. Prove that: sin”? 24° — sin?6? =

° Watch Video Solution

26.If A = tan6°tan42° and B = cot 66° cot 78°, then

° Watch Video Solution

27.Show that sin47° 4+ sin61° — sin11° — sin25° = cos 7°


https://dl.doubtnut.com/l/_jsatRumetfps
https://dl.doubtnut.com/l/_LQemxR5VlbBZ
https://dl.doubtnut.com/l/_FIaYDmLYYHvW
https://dl.doubtnut.com/l/_1Nq95Vw7NmC2
https://dl.doubtnut.com/l/_qzSqzkHexb3R

° Watch Video Solution

1
28.Prove that: s € 1205 € 48%s ¢ 540 — 3

° Watch Video Solution

29. Prove that 2tan ! a —b tanf — cos ! acosf +b
a+b 2 a + bcos 0

° Watch Video Solution

30. If & and S be two different roots of equation, acosf + bsinf = c,

2ab

that si = —".
prove that sin(a + f) R

o Watch Video Solution

a_
31. If sina+sinf8 =a and cosa + cos 8 = b then tan< 5 ﬁ) is

equal to


https://dl.doubtnut.com/l/_qzSqzkHexb3R
https://dl.doubtnut.com/l/_s4tcVi6XhX2j
https://dl.doubtnut.com/l/_3V1Zn5rSYKGs
https://dl.doubtnut.com/l/_azHXoeRhcPN2
https://dl.doubtnut.com/l/_2bdGjzWzNCqK

° Watch Video Solution

32. If cosf = cosacosf then ta,n<0 —g a)tan<0 ; a) = (i)
tan? (%) (ii)ta,n2 (g) (iii)ta,n2 (%) (iv) cot? (g)

° Watch Video Solution

cos o cos 3
33. If cosf = - — prove that one value of
1 —sinasinf
tana tan 3
0 2 2
(ta,n)E = o
1— tan2 =

2 2

° Watch Video Solution

1. If tanf = %, where 0 < 0 < % and b > a > 0, find the value of

sin 26, cos 20 and tan 26.



https://dl.doubtnut.com/l/_2bdGjzWzNCqK
https://dl.doubtnut.com/l/_1nLD4vl9M9hb
https://dl.doubtnut.com/l/_UDfvRMtxF4Zc
https://dl.doubtnut.com/l/_ZB4DiSiYN4Ne

| ' Vvaticn vVideo solution

3
2. If tanez—zandz<0<7r, find the

values
2

sinf, cos @ and cot 6.

of

° Watch Video Solution

3
3.Let%<0<7rand\/2c0t0+ =k —cotOthenk =

sin“ 6

° Watch Video Solution

4. Prove that : cot 0 — tanf = 2cot 20

o Watch Video Solution

1-— tan2(
5.Prove that :

14 tan2(§ — A)



https://dl.doubtnut.com/l/_ZB4DiSiYN4Ne
https://dl.doubtnut.com/l/_gTGcg7gTG0ZO
https://dl.doubtnut.com/l/_WrJyRqP7f9p6
https://dl.doubtnut.com/l/_f9dsuMXMe77Q
https://dl.doubtnut.com/l/_evfRuGPoUslH

| % Vvaldn vVIAco 501utior

cos @ — sinf

———— = sec20 — tan 20
cos @ + sinf

6. Prove that :

° Watch Video Solution

7.ta.n(% + 0) — ta.n(% — 0) = 2tan 26

° Watch Video Solution

1 1 1/, 1
8.1fcosd = —(a+ — |, showthatcos20 = — - (a” + —
2 a 2 a?

° Watch Video Solution

9. Prove that : cos? 6 + sin® @ cos 28 = cos? B + sin® 8 cos 260

° Watch Video Solution



https://dl.doubtnut.com/l/_evfRuGPoUslH
https://dl.doubtnut.com/l/_XLNCAnJMd9ui
https://dl.doubtnut.com/l/_px5dWONabJms
https://dl.doubtnut.com/l/_Z6JIgbu2P3Ak
https://dl.doubtnut.com/l/_Xa5h2ksdUWZe
https://dl.doubtnut.com/l/_8yf6VoDSuNg5

10. Prove that : 1 4 tan @ tan 20 = sec 26.

° Watch Video Solution

1+ sin2A4 — cos24
11. Prove that : - = tan A
1+ sin2A4 4+ cos 24

o Watch Video Solution

) 2
12. Prove that —1 + sin 20 = < 1+ tané?)

1—sin20 \1— tan6

° Watch Video Solution

1 3
13. Show that — \/_ =4
sin 10° cos 10°

° Watch Video Solution

14. Prove that :cosecA — 2cot 24 cos A = 2sin A



https://dl.doubtnut.com/l/_8yf6VoDSuNg5
https://dl.doubtnut.com/l/_2b56pvQ1W0Ns
https://dl.doubtnut.com/l/_F2F0RmL6eaf6
https://dl.doubtnut.com/l/_SMOby5K9USI1
https://dl.doubtnut.com/l/_KHIpS4ofZIZs

| o Watch Video Solution

15. Prove that: cot> A — tan® A = 4 cos 24 cos ec2A

° Watch Video Solution

16. Prove that : = =
cos 24 cosA —sinA

1+ sin24 cos A +sinA s

° Watch Video Solution

1
17. Prove that : cos® 4 — sin® 4 = cos 24 <1 — Zsin2 2A>

o Watch Video Solution

3
18. Prove that: cos? 6 + cos? (g + 0) + cos? (% — 0) =3

o Watch Video Solution



https://dl.doubtnut.com/l/_KHIpS4ofZIZs
https://dl.doubtnut.com/l/_OzigoMgUenpx
https://dl.doubtnut.com/l/_XLX3kfmMROif
https://dl.doubtnut.com/l/_uqCJzXlNJAg0
https://dl.doubtnut.com/l/_Wj1EFx2gj0Nv
https://dl.doubtnut.com/l/_qZkb4DCDzGVO

19. Prove that

2cos 20 + 1

2cosf+1 (2cos 6 — 1)(2cos 20 — 1)(2cos 2’0 — 1)...(2cos 2" 16 —

° Watch Video Solution

20. prove that

tan 2"0
tan6

= (1 + sec26) (1 + sec2?0) (1 + sec20)...(1 + sec2"9)

° Watch Video Solution

21. Prove that : sin 2z + 2sin4z + sin6z = 4 cos’ z sin 4z.

° Watch Video Solution

22, Using induction, prove that
sin 26

cos @ - cos 20 - cos 2%0. ...cos 2" 10 = ——
2" sin 6

° Watch Video Solution



https://dl.doubtnut.com/l/_qZkb4DCDzGVO
https://dl.doubtnut.com/l/_04Zju8Wiahcm
https://dl.doubtnut.com/l/_TfgD0RjMEF8k
https://dl.doubtnut.com/l/_aPptPlXSSB4w

23. Show that

3(sinz — cosz)* + 6(sinz + cosz)® + 4(sin’ z + cos®z) = 13.

° Watch Video Solution

24.Show that : 2(sin6 z + cos® a:) — 3(sin4 z + cos* x) +1=0.

° Watch Video Solution

25. Show that : cos®6 + cos®*(a + 8) — 2cosacosfcos(a + ) s

independent of 6.

° Watch Video Solution

26. Prove the following identity:

4(cos® 10° + sin® 20°) = 3 (cos10° + s € 20°)



https://dl.doubtnut.com/l/_aPptPlXSSB4w
https://dl.doubtnut.com/l/_PPn8ZXAzhkVl
https://dl.doubtnut.com/l/_oXIgFtO2U23Z
https://dl.doubtnut.com/l/_oPQPUItL0cPK
https://dl.doubtnut.com/l/_nylbYXh2dD2f

| ' Vvaticn vVideo solution

27. Prove that : sinf cos® @ — cos §sin® 0 = Zsin 40.

° Watch Video Solution

3
28.cos% 6 - sin30 + sin® 6 - cos 30 = Zsin 460

° Watch Video Solution

29.If tan® + tan(60° + 0) + tan(120° + #) = 3then 0§ =

° Watch Video Solution

2
30. Prove that : 4sin05in(0 + %)sin <9 + %) = sin 360

° Watch Video Solution



https://dl.doubtnut.com/l/_nylbYXh2dD2f
https://dl.doubtnut.com/l/_JKCXWuZdjQrs
https://dl.doubtnut.com/l/_rJzI0qzV9wvk
https://dl.doubtnut.com/l/_erH5s0UNF6PL
https://dl.doubtnut.com/l/_Q5tLtDBn3PlE
https://dl.doubtnut.com/l/_TNlAVWtwD7r7

31. Prove that : cot 6 4 cot(60° + 6) + cot(120° + 6) = 3 cot 36.

° Watch Video Solution

32. Prove that :cos 4z = 1 — 8sin? z cos® z.

° Watch Video Solution

33. prove sin(50) = 165sin®(#) — 20sin*(6) + 5sin(6)

° Watch Video Solution

34. Prove that cos 60 = 32cos® 0 — 48cos* @ + 18 cos* 6 — 1

° Watch Video Solution



https://dl.doubtnut.com/l/_TNlAVWtwD7r7
https://dl.doubtnut.com/l/_zuQRO8xuguhc
https://dl.doubtnut.com/l/_SEQyv4S98lVm
https://dl.doubtnut.com/l/_Xm571fA89Qsa

35. Prove that

cos 46— cos 4o = 8(cos @ — cos a)(cos 0 + cos a)(cos  — sin ) (cos 6 + sin¢

o Watch Video Solution

4tanf — 4tan® 0
1— 6tan26 + tant@

36. Prove that :tan 460 =

° Watch Video Solution

b
37.If tanz = . prove that a cos 2x + bsin2z = a

° Watch Video Solution

38.If tan® @ = 1 + 2tan? ¢, prove that cos 2¢ = 1 + 2 cos 26.

° Watch Video Solution



https://dl.doubtnut.com/l/_dJO6WuHrWoCT
https://dl.doubtnut.com/l/_H4j6ZBtUcHni
https://dl.doubtnut.com/l/_ibZ91VPcUMSc
https://dl.doubtnut.com/l/_h1nLVhOflQHJ

3cos28 — 1
39.1f o and S are acute angles and cos2a¢ = ———————. Prove that :
3 — cos2p

tana = /2tanp.

° Watch Video Solution

2sin 20
40.If tan 8 = 3tana, prove that tan(a + =
° Watch Video Solution
. z Y
41.If xsina = ycos a, prove that: + =z

sec2a Cos ec2a

° Watch Video Solution

1 — tan*a

42.If tan 20 = sec 2a, prove that sin 26 =
1+ tan*

o Watch Video Solution



https://dl.doubtnut.com/l/_bFS3DxU5WYWC
https://dl.doubtnut.com/l/_8wDxEF3vBmJj
https://dl.doubtnut.com/l/_N6GFiPeB4dGu
https://dl.doubtnut.com/l/_XMsjiu0pADoE

43, If =7, prove that
1
cos o - cos 2a - cos 3o - cos 4o - cos ba - cos by = — 1_6

o Watch Video Solution

44.p that: 27 A7 8 167 B 1
. Prove that: cos R . COS 15 . COS 15 . COS = =1

° Watch Video Solution

45, If tanAtan B = , | ?- b, prove that
a-+b

a — bcos24)(a — becos 2B) = a®> — b?
(

° Watch Video Solution

46. Prove that 25?119 _ s%n 20 = tan?® ﬁ
2sin @ + sin 260 2

o Watch Video Solution



https://dl.doubtnut.com/l/_IdIpIN4QanjS
https://dl.doubtnut.com/l/_C1YydyWcyNwu
https://dl.doubtnut.com/l/_tg2RayinGjIO
https://dl.doubtnut.com/l/_mImP6sMhsZB7

0 0
47. Prove that cot 3]~ tan 7)= 2cot 0

° Watch Video Solution

48. Prove that 1+—31110 = tan?
1 —siné

NV
+
(TS
~——

o Watch Video Solution

49. Prove that secf + tanf = ta,n(% + %)

° Watch Video Solution

sina + sin 8 — sin(a + f) B a B
o sina + sin 8 + sin(a + 8) tan(i)ta,n(?)

° Watch Video Solution



https://dl.doubtnut.com/l/_FBMokWVOMSEa
https://dl.doubtnut.com/l/_bnH8RykA4Ths
https://dl.doubtnut.com/l/_t9azTp0TtyeJ
https://dl.doubtnut.com/l/_zpQsACSQIbyj

T A 1—sind
51.Prove that :tan| —- — — | = secA —tanA = ;| ————
4 2 1+sind

° Watch Video Solution

52. Prove that Ty Y T _ 9 Cosect
. Frove at Cos ec 4 + ) COS ec 4 — 5 = Z8€eC

° Watch Video Solution

A—-B

53. Prove that : (cos A — cos B)” + (sin 4 — sin B)® = 4sin® 5

° Watch Video Solution

s T+Y

54. Prove that : (cosz + cosy)” + (sinz — siny)” = 4 cos

° Watch Video Solution



https://dl.doubtnut.com/l/_robzTSmJ2qO2
https://dl.doubtnut.com/l/_QMJ60lSUSpLT
https://dl.doubtnut.com/l/_MVZIHMxrZTMM
https://dl.doubtnut.com/l/_qOyrf30xekvR

3 5
55. cosz(%) + cosz(%> + cosz(%) + cos? (%) =2

° Watch Video Solution

™ 3 5% T 3
56. Prove that : sin®* — + sin* —— + sin® 4 e
rove that : sin 3 + sin 3 + sin 3 3 5

° Watch Video Solution

3 3 T
57.If tanz = 1 a<x < T,then find the value of cos(i)

° Watch Video Solution

s
58.If sinz = —, 3 < x < m,find the values of cos % and tan 2.

2

N

° Watch Video Solution



https://dl.doubtnut.com/l/_4C4SMFTaP4Lb
https://dl.doubtnut.com/l/_NnTkJIaBzzK7
https://dl.doubtnut.com/l/_GnIbjfK5xpii
https://dl.doubtnut.com/l/_3XciLk6unglP

1 3 . [z
59. If cosx = — 3 T<x< > then find the values of s1n<5) and
tan(z)
2

o Watch Video Solution

60. Prove that:

(1 . co;ﬂ) (1 .\ cos(837r) > (1 . cos(857r) > (1 .\ cos(877r)> _ %

° Watch Video Solution

1 [¢]
61. Show that cot (142 5) =y2+.,3-2-,/6

° Watch Video Solution

Vb +1
8

62. Prove that sin®48° — cos?12° = —

° Watch Video Solution



https://dl.doubtnut.com/l/_ZrU1v2KSghFK
https://dl.doubtnut.com/l/_5VdyA1uTNgvH
https://dl.doubtnut.com/l/_O39r2qIFGJLA
https://dl.doubtnut.com/l/_YIyGhEAfwZxp

63. prove that 4sin(24° + cos6°) = /3 + /15

o Watch Video Solution

64. cot 6°cot 42°cot 66%cot 78° = 1

o Watch Video Solution

65. Prove that tan 12°tan 24°tan48°tan 84° = 1.

o Watch Video Solution

66. Prove that: sin 6°cos 42°cos 60°s ¢ 78° = 16

o Watch Video Solution

67.(%). 2\ . (3T . [(4r _
.SlIlgSlIl ? sin ? sin ? =


https://dl.doubtnut.com/l/_5greaMjgX8fP
https://dl.doubtnut.com/l/_nNNlhgyH8T0x
https://dl.doubtnut.com/l/_Jf9IWRiUUJRs
https://dl.doubtnut.com/l/_l041cLXPeMOT
https://dl.doubtnut.com/l/_gtOa5RL8tOkk

° Watch Video Solution

68. Prove that : cos 36° cos 72° cos 108° cos 144° =

16
° Watch Video Solution
69.
( T ) 2 3 4 5% 6 T\
cos 1 cos i cos 15 cos 15 cos I cos i cos 1) -
1
97

° Watch Video Solution

70.
cos (1) cos 2n cos dm cos 8m cos Lom cos sy L
65 65 65 65 65 64 ) 64

° Watch Video Solution



https://dl.doubtnut.com/l/_gtOa5RL8tOkk
https://dl.doubtnut.com/l/_3uRP4jzDRM8t
https://dl.doubtnut.com/l/_iOcceUgDy2o2
https://dl.doubtnut.com/l/_ZAuTYu9CMWeY

1—e€ cosf — e

l1+e

2 1—ecosf

711t o1 =
Jdftan| = | = 5

tan {E] then prove that cos ¢ =

° Watch Video Solution

72, If sina+sinf =a and cosa + cos B = b, show  that

2ab

SiIl(CX + B) = m

° Watch Video Solution

73. If sina+sinff =a and cosa +cosf =b, prove that

cos(a — B) = %(a2 + b —2)

° Watch Video Solution

74. If o and B be the two different roots of equation

2ab
a2 — b2

acos @ + bsinf = ¢, prove that: tan(a + ) =

° Watch Video Solution



https://dl.doubtnut.com/l/_YLgRg9nBvI50
https://dl.doubtnut.com/l/_Oszn6l38H0Uj
https://dl.doubtnut.com/l/_cvRjgNiOtGt8
https://dl.doubtnut.com/l/_QYfIVC6KJrbw

75. If a, B are the roots of the equation a cos @ + bsinf = ¢, then prove

that cos(a + ) =

° Watch Video Solution

1 1
76. |If cosa+cosﬂ:§ and sina—l—sinﬁzz

224 +(3)

prove

that

° Watch Video Solution

770 _ tanb that _ 3+ 5cosp
. = , prove al cos o — 5—|—3cosﬂ'

2 2

° Watch Video Solution

cos(a — B) 8

4
78.1f cosa = — and cosfB =

3 3 prove that =

2 N

° Watch Video Solution



https://dl.doubtnut.com/l/_QYfIVC6KJrbw
https://dl.doubtnut.com/l/_IbT8EJ5DW3es
https://dl.doubtnut.com/l/_X2tl5LTY5WRV
https://dl.doubtnut.com/l/_XJDivwGqV9Hg
https://dl.doubtnut.com/l/_9vRbRDw9COpT

79. If

cos o
2

cosp = £ +/2

sec(¢ + a) + sec(¢p — a) = 2sec g,

prove that

° Watch Video Solution

cos a cos 3

80. If cosf =

- ——,  prove
1 —sinasing
tana  tanf

2 2

o tanfB
1-— tan; 5

that one wvalue of

° Watch Video Solution

cos a — cos 3
81.If cos 0 = , prove that

1 — cosacos 8 2

tané B

tana cot 8
2 2

o Watch Video Solution



https://dl.doubtnut.com/l/_9vRbRDw9COpT
https://dl.doubtnut.com/l/_XgeoCaGkPHzB
https://dl.doubtnut.com/l/_8WMryHl5iPQ4
https://dl.doubtnut.com/l/_cliwH32Srump

