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TRIGONOMETRIC RATIOS OF MULTIPLE ANGLES

liiustrative Examples

1. Express cos 46 in terms of cos 6,

o Watch Video Solution

3
2. Prove that, sin®z + cos®z =1 — Zsin2 2.

o Watch Video Solution
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3
3.IfsinA = 5 Sfind the values of sin2 A and cos 2 A.

° Watch Video Solution

12
4.Ifcos A = 3 find the value of sin 3A.

° Watch Video Solution

5.1f sin2A4 = %ﬁnd the value oftanA(O <AL %)

° Watch Video Solution

1 — tané
6. Prove that, 2cosec4 — sec20 = ————cosec26
1+ tané

° Watch Video Solution



https://dl.doubtnut.com/l/_uV4MtE5h5WeX
https://dl.doubtnut.com/l/_t9PoDt8yWd3t
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6 2 in the form A + B cos 4x, where A and B are

7.Express u = sin® 2 + cos
constants. Find A and B. Hence, obtain the maximum and minimum values

of u.

o Watch Video Solution

b
8.If tanx = —, then the value of (a cos 2z + bsin 2z) is equal to-
a

o Watch Video Solution

9. Iftan(% — 0) = % find the value of sin 26

o Watch Video Solution

10. Prove that:cot 6 cot 20 + cot 260 cot 36 + 2 = cot O(cot 8 — cot 30)

o Watch Video Solution



https://dl.doubtnut.com/l/_uMMkVicNyqcY
https://dl.doubtnut.com/l/_Ar8IIHlUETPI
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1 1
M.ifz + — = 2cosd, then <x3 + —>is equal to-
x x3

° Watch Video Solution

12. If «a and B are positive acute angles and
3cos28 —1

cos 2o = —ﬂ, show that, tana = 1/2tan 8
3 — cos 28

° Watch Video Solution

sin 23

13. I[ftan(a — B) = 5 cos 28’

find the value of tana:tanf.

° Watch Video Solution

14. Find the value of k from the following relations

3(cos2¢ — cos 20) = 1 — cos 26 cos ¢, tanf = ktan ¢wheref and ¢ are ac

° Watch Video Solution
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15. Show that: sin® @ + sin®(120° + a) + sin®(240° + @) = — 25in3a
° Watch Video Solution
16.
tan @ mtan(a — 0 _
T = ( )then show that tan(a — 26) = D™ an.
cos?(a — 0) cos? 6 n+m

° Watch Video Solution

V3

1
17. Show that, — =14
sin10° cos 10°

° Watch Video Solution

18. Show that,32sin% @ = 10 — 15cos 260 + 6 cos 40 — cos 60

° Watch Video Solution
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19.

If acosf+ bsinf = c and bcosecd — asecd = ¢, prove that cot 20 =

° Watch Video Solution

20, P that 16 27 47 8 167 B
. Prove that,16cos B cos 5 cos B cos 5 =

° Watch Video Solution

21. Show that the value of
sin’(z + a) + sin®(z + 8) — 2cos(a — B)sin(z + a)sin(z + B) is

independent of x.

° Watch Video Solution

2w 3 T
22. Prove that,cosec7 + cosec— = cosec—

7 7

° Watch Video Solution
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23. Prove that ,

(1 + sec20) (1 + sec2?0) (1 + sec2’)...(1 + sec2’) = tjz 2;0
n

° Watch Video Solution

24,

Iftan(A + B) = 3tan A, show that sin(24 + 2B) + sin2A = 2sin2B

° Watch Video Solution

1
25.1f130 = w, provethat cos 8 cos 26 cos 36 cos 40 cos 56 cos 66 = >

° Watch Video Solution

26.Prove that cot A + cot(60° + A) + cot(120° + A) = 3cot 3A.

° Watch Video Solution
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tana + tan g how that  sin 20 sin 2« + sin 28
1—|—tanatanﬁ’sow ab s "~ 1+ sin2asin2p

27.Iftanf =

o Watch Video Solution

28. Prove that,

(1 71') 1 3 1 5% 1 7 B 1
+c058 +c058 —|—cos8 +c0s8 =3

° Watch Video Solution

: . - )
29. Show that, sin 6 + sin 30 n sin90

= —(tan270 — tan@).
cos 30 cos 960 cos 276 2( an an6)

° Watch Video Solution

tan 3A in3A
an = k, show that S = 2k T also show that the value

30.If
tan sin A k —

1
of k cannot lie between §a,nd3

o Watch Video Solution
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31

If « and B satisfy the equation acos26 + bsin20 = ¢ then show th

° Watch Video Solution

9
32.If 0<0< g, then show that sinfsin26sin30 < 16

° Watch Video Solution

T 3 5% T 97 1
33. Show that : cosﬁ + cosﬁ + cosﬁ + cosﬁ + cosﬁ =5

° Watch Video Solution

Multiple Choice Questions

1.1 — cos 20 =


https://dl.doubtnut.com/l/_No1uY8TQEC8R
https://dl.doubtnut.com/l/_F7tub41PQ9UD
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A 2sin? 6

B. 2cos> 6

C.sin’ 6

D.2cos? 6

Answer: A

o Watch Video Solution

2.1 — cos20 =

A 2sin’ 6

B.2cos? 6

C.sin 260

D. 2 cos 260

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_gYicMHUROOOp
https://dl.doubtnut.com/l/_nin5yJR0sRIc

1 — cos 20 B
sin20

A.sin @
B. cos 0
C.tan6

D. none of these

Answer: C

° Watch Video Solution

4 1+ tanZ6 _
"1— tan26

A. cos? 0
B. cos 20

C.sec? 6


https://dl.doubtnut.com/l/_nin5yJR0sRIc
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https://dl.doubtnut.com/l/_KOnOCXLr44HT

D. sec 20

Answer: D

° Watch Video Solution

5.cot 20 + tan 6 =

A.sin2 A

B.cosec2 A

C.cos2A

D.sec2 A

Answer: B

° Watch Video Solution

6. State which of the following statement is not true?


https://dl.doubtnut.com/l/_KOnOCXLr44HT
https://dl.doubtnut.com/l/_pl8A4xUc2v0I
https://dl.doubtnut.com/l/_2cYsoe5eKl0c

A.4dcos® A = 3cos3A + cos A

B.The formula of cos 3 A can be deduced from the formula
sin3A = 3sin A — 4sin® AreplacingAby(90° — A)

C.cos 20 = 2sin<% + 9>cos<% + 0)

D.The formula of sin20 can be obtained replacing

0by<% + «9) in the formula cos 20 = 2cos® 6 — 1

Answer: A

° Watch Video Solution

1
7.1f2cos0 = = + ;state which of the following is the value of cos 207


https://dl.doubtnut.com/l/_2cYsoe5eKl0c
https://dl.doubtnut.com/l/_iP1wYt5W3erR

Answer: B

° Watch Video Solution

3
8. Ifsinf = 5 state which of the following is the value of cos 207

§|\1 ol 0o §|oo E|\1

Answer: D

° Watch Video Solution

9.If tan A = 3, state which of the following is the value of tan 2 A?


https://dl.doubtnut.com/l/_iP1wYt5W3erR
https://dl.doubtnut.com/l/_0OvhmDHhZdhc
https://dl.doubtnut.com/l/_ER0kSSGXKmB5

Wk A w

Answer: A

° Watch Video Solution

3
10.If sin A = —

1_7
25
ur
" 125
24

C. —
25

5 119
T 125

Answer: B

5

, state which of the following is the value of sin3 A?

o Watch Video Solution
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3
M. IfcosA = % state which of the following is the value of cos 3 A?

3
A 3v3
8

B?“/§
T8

C.0O

Answer: C

o Watch Video Solution

12. If tanx = g, state which of the following is the value of
(a2 + bz)sin 2z
A.ab
B. 2ab
a
C. —
b

2a
D. —
b


https://dl.doubtnut.com/l/_hQSbC6TjhoD4
https://dl.doubtnut.com/l/_8BZiLEpmzHld

Answer: B

o Watch Video Solution

Very Short Answer Type Questions

3
1.If% < 6 < mandsinf = gﬁnd the value of sin 26

o Watch Video Solution

3 3
2. ]ftan2A = Z,ﬁndthevalue oftanA(% <A< TW)

o Watch Video Solution

1
3.1fcos20 = — 3 find the value of cos 0

o Watch Video Solution
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4.1fsin2A4 = %, find the value ofsinA(O <AL %)

o Watch Video Solution

5.Prove that,cot § — tanf = 2 cot 20

o Watch Video Solution

cosa + sino cosa — sino
6. Prove that, - — - = 2tan 2«
cosa — sina cosa + sina

o Watch Video Solution

sin 360 cos 30
7. Prove that,— — =2
sin @ cos 0

° Watch Video Solution

cot @ — tané
8. Prove that,———— = secfcosecl

1 — 2sin’6
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| ) Watch Video Solution

1
4 =1— —sin’2z

9. Prove that,sin4 T + cos 5

o Watch Video Solution

1

10. Prove that,cos4 T +sintz = ) (1 + 2a® — a4) Where a =sin x + cos x

o Watch Video Solution

sina + cos
11. Prove that, - = tan 2o + sec2«
cosa — sina

o Watch Video Solution

96sin 65°sin 35°sin 80°
sin20° + 2sin80°cos 30°

12. Evaluate:

o Watch Video Solution



https://dl.doubtnut.com/l/_0asfCzE7pT6G
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Short Answer Type Questions

1. Prove that, cos?(0 + ¢) — sin®*(6 — ¢) = cos 26 cos 2¢

° Watch Video Solution

1 + cos 2a + sin 2«
2. Prove that, . = cot o
1 — cos2a + sin 2«

° Watch Video Solution

1
3. Prove that, cos® A + sin® A = 1 (1 — 3cos? 2A)

o Watch Video Solution

1 + sin 20 — cos 260 )
4. Prove that, - = 2sinf
sinf + cos 6

° Watch Video Solution
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2 2

5. Prove that, cot  cos“ z — tanz sin”“ z = 2cot 2z

° Watch Video Solution

sec8x — 1 tan 8«
6. Prove that, =
secda — 1 tan 2«

° Watch Video Solution

7. Prove that,

cos 4z — cos 4y = 8(cosz — cosy)(cosx + cosy)(cosz — sinz)(cos x + sit

° Watch Video Solution

1+ cos A + cos24
8. Prove that, - - =cot A
sinA + sin2A4

° Watch Video Solution



https://dl.doubtnut.com/l/_fg5VywcNe8q7
https://dl.doubtnut.com/l/_58aV7ZA1EXDO
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tanbA + tan3A4
9. Prove that, an + tan = 4cos4A cos2A
tanb — tan3A4

° Watch Video Solution

10. Prove that, o8 300 — o 200 _ 4 cos 40° cos 80°
cos 40° + cos 20 V3

o Watch Video Solution

1. Prove that, 4(cos® 10° + sin® 20°) = 3(cos 10° + sin20°)

o Watch Video Solution

V3 1

12. Prove that, — =4
sin 20° cos 20°

o Watch Video Solution

13. Prove that.16cos 1 cos —~-cos T cos o — _ 1
. Prove at,10cos 15 COS 15 COS 15 COS 15 =


https://dl.doubtnut.com/l/_ysFc3ZqywytJ
https://dl.doubtnut.com/l/_SO8P0HfLxEqe
https://dl.doubtnut.com/l/_S3q45LBOCthR
https://dl.doubtnut.com/l/_m7xh4q3kwNCq
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° Watch Video Solution

3 o cos 3a) = —sind«x

1
14. Prove that,— (cos3 asin3a + sin 1

3

° Watch Video Solution

15. [ftan® o = 1 + 2tan? B, prove that , cos 28 = 1 + 2 cos 2«

° Watch Video Solution

16. I fsina + cos @ = /2 cos a, show that, tan2a = 1

° Watch Video Solution

1 —tan’?f

17.1f 2cos(a + B)cos(a — B) = 1, show that, tan’a = —
f 2cos(a+ Heos(a  6) s

o Watch Video Solution



https://dl.doubtnut.com/l/_AZyFsVKAdy4t
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1 1
18.1f tanf = - and tan¢ = 3 show that, cos 20 = sin4¢

o Watch Video Solution

sina — cos « 9 .
19.1f tanf = ——  prove that, 2cos“ 0 = 1 + sin 2a.
sino + cos «

o Watch Video Solution

20.If tan’@ = 1+ 2tan? ¢, show that, cos 20 + sin® ¢ = 0.

o Watch Video Solution

b
21.If tanz = —, find the value of a? cosec2z + b*sec2z.
a

o Watch Video Solution

sin 2[3

22.]f 2tana = 3tanf, show that,tan(a — f) = W
— cos


https://dl.doubtnut.com/l/_DEqaZZ7Te7we
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° Watch Video Solution

23. If % <0 < 7 and 5sin®0 + 3cos?6 = 4, find the values of

sin 260 and cos 36.

° Watch Video Solution

24.If x?+ y? = 1, show that, (3:1: — 4:1:3)2 + (3y — 4y3)2 =1.

° Watch Video Solution

25. Express sin 50in terms of sin 6

° Watch Video Solution

26. Express cos 66in terms of cos 6

° Watch Video Solution
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27. Express tan 40in terms of tan 6

° Watch Video Solution

28. Express cos 4Ain terms of tan A

° Watch Video Solution

2

29, Show that,secz =
V24 /2 + 2cos 4z

° Watch Video Solution

_ cos(z + 2)
30.Iftanz, tany, tan z, are in G.P.,show that, cos 2y = ———
cos(z — z)

o Watch Video Solution
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31. Using the formula

sin2A4 . .
tan A = —— , find the values of tan75° and cot 22°30
1+ cos 24

° Watch Video Solution

32.

If 32sin®0 = 10 — 15cos 20 + bcos 40 + « cos 60, show that, tan6tant

o Watch Video Solution

33.

Iftan(a+ ) =a+b and tan(a — ) = a — b, then show that, atanc

o Watch Video Solution

34.

Show that :2sin® B8 + 4 cos(a + B)sinasin B + cos 2(a + ) = cos 2a

| - |


https://dl.doubtnut.com/l/_mj9TjvZFpkui
https://dl.doubtnut.com/l/_U1WfQdkazfsD
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| @J Watch Video Solution

35.

Ifr =sinf + cosfsin20 and y = cos B + sinfsin 26, prove that (z + y

o Watch Video Solution

Long Answer Type Questions

1. Prove that,cot(6 + 15°) — tan(f — 15°) =

4 cos 20
14+ 2sin26

° Watch Video Solution

2. Prove that,ta,n(% + 0) + ta,n(% — 0) = 2sec20

° Watch Video Solution



https://dl.doubtnut.com/l/_BW7SGYtZHR7h
https://dl.doubtnut.com/l/_VjLWjCVEGZNs
https://dl.doubtnut.com/l/_ivH6IPQPY4UE
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3. Prove that,cos® 6 cos 30 + sin® 0sin 30 = cos® 26

o Watch Video Solution

3
4.Prove that,cos® a 4 cos®(120° + a) + cos3(240° + a) = i 3a

o Watch Video Solution

5. Prove that,tan 70° — tan50° + tan10° = /3

o Watch Video Solution

s

6. Prove that,tan@tan(% + 0>tan( 3

e) — tan 30

o Watch Video Solution

7.Prove that,tan 0 + 2tan 20 + 4tan 46 + 8 cot 89 = cot 6


https://dl.doubtnut.com/l/_qk6lB2ET5V9q
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° Watch Video Solution

8. Prove that.cos——cos 2 -cos - cos T cos 2T — 1
. Frove a ’COSHCOSHCOSHCOSHCOSH = 5

° Watch Video Solution

2
9.Prove that,/f 6 = 77r, show that, secd + sec260 + sec40 = — 4.

° Watch Video Solution

10. Prove that,

1
If 150 = 7, show that, cos 6 cos 26 cos 36 cos 46 cos 56 cos 66 cos 760 = ?

o Watch Video Solution

1.

in 2
If ntana = (n+ 1)tanf then show that, tan(a — 8) = sin 25

2n + 1 — cos



https://dl.doubtnut.com/l/_xDiqbcuPWMAT
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| ° Watch Video Solution

tan? o sin 2¢

12.If tan @ = cos 2a tan rove that tan(¢ — 0) =
b P (¢ ) 1 + tan? a cos 2¢

o Watch Video Solution

1 — tan?a

13. I ftan § = sec 2a, show that, sin20 = .
1+ tan*

o Watch Video Solution

14. Prove that,8 cos* 0 = 3 + 4 cos 260 + cos 40

o Watch Video Solution

15. Prove that,8sin* 6 = 3 — 4cos 26 + cos 46

o Watch Video Solution



https://dl.doubtnut.com/l/_naKgU1atIj6z
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16. Prove that,64 cos® @ sin* = cos 70 — cos 50 — 3 cos 360 + 3cos 6

° Watch Video Solution

17. Prove that,
1 1 1 1

. 2 4 4 _ _ =

sin“ Acos” A = 6 + 3 cos 24 16 cos 4A 3 cos 6 A

° Watch Video Solution

tana — tan 8 sin 2a — sin 2(3

18.Iftanf = show that, sin20 = - - .
1 — sin2asin 2

1 —tanatanB’

° Watch Video Solution

19.

ncos2f — 1
If « and [ arepositive acute angles and cos2a = —B(n >

n — cos 203
show that /n — 1tana = \/n + 1tanp.

° Watch Video Solution



https://dl.doubtnut.com/l/_TeMs7FeScj8z
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tanx 1+ cos?zx

20.If = show that sin(3z + y) = 7sin(z — y).

tany 1+ sin’z

° Watch Video Solution

21.Ifsinf + sin20 = a and cos @ + cos 20 = b,

show that,(a2 + b2) (a2 + b — 3) =2b

° Watch Video Solution

22.

If6 =

T
2" +1

, show that, 2" cos 6 cos 20cos 2%6cos 2%6.... cos 2" 10 = 1.

° Watch Video Solution

23. Prove

(2cos 6 — 1)(2cos 20 — 1) (2cos 2’0 — 1)...(2cos 2" 10 — 1) =

that,

2cos 20 + 1

2cosf + 1

[ -

1


https://dl.doubtnut.com/l/_9lzdkaQxHNjW
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https://dl.doubtnut.com/l/_eaMPG00ZzJS3

| @ Watch Video Solution

1 1
24. [ fx — P 2i sin 6, show that, z* — — = 2i sin 46.
x

° Watch Video Solution

25. Show that,

(ztana + ycot a)(z cot a + ytana) = (z + y)2 + 4zy cot® 2a.

° Watch Video Solution

26.Ifu = (1 + cos)(1 + cos26) — sinfsin 20,
v = sin@(1 + cos 20) + sin26(1 + cos 6), show that

u® 4+ v® = 4(1 + cos 0) (1 + cos 26).

° Watch Video Solution



https://dl.doubtnut.com/l/_eaMPG00ZzJS3
https://dl.doubtnut.com/l/_9bsfX1lCgHV0
https://dl.doubtnut.com/l/_5t7QKx9nAEwd
https://dl.doubtnut.com/l/_WT8qEPQVmUso

27.Eliminate 0: = a(cos 0 + cos 20), y = b(sinf + sin 26).

° Watch Video Solution

28.If asinf + bcosf = ¢ and acosecd + bsecd = ¢

2ab

show that , S1In 20 = c2_a—2_b2

° Watch Video Solution

20.If 0<o¢<% and

sina + cosa + tana + cot o + seca + coseca = 7 then

show that sin2a isaroot of 2 — 44z — 36 =0

° Watch Video Solution

p
V1+p?

then show that tanx is aroot of the equation

30.Ifsin(z + y) = and cos(z —y) =

_
V1+ ¢


https://dl.doubtnut.com/l/_x1sCNn7vUXOi
https://dl.doubtnut.com/l/_UBBqcAkCC6GM
https://dl.doubtnut.com/l/_22gF7anmArze
https://dl.doubtnut.com/l/_XTR3npTyTLOP

(p+92*+2(1-pgz—(p+q) =0

° Watch Video Solution

Multiple Correct Answere Type

1. If in the interval [0, 7] the value of 5sin? a + 3cos® a be equal to 4,

then what will be the value of sin 2«

A.O

C.2

D.1

Answer: B::D

° Watch Video Solution



https://dl.doubtnut.com/l/_XTR3npTyTLOP
https://dl.doubtnut.com/l/_PcO3bqj7oMe1

2.

If3(cos2¢ — cos20) = 1 — cos 26 cos 2¢and tan @ = ktan ¢,

A2

Answer: A::D

then the valt

o Watch Video Solution

3
3.IfsinA = T then the value of tan 2 A will be-


https://dl.doubtnut.com/l/_MIU76HvOkMsl
https://dl.doubtnut.com/l/_zTVzSCOO8wLF

Answer: A::B

° Watch Video Solution

4.1f0 < 40 < 7, then the value of cot § — cot 46will be —

A.6

B.3

C.4

D.5

Answer: A::B::C::D

° Watch Video Solution

5.

Iftan’z + 2tanz. tan2y = tan’y + 2tany. tan 2z, then the value of each


https://dl.doubtnut.com/l/_zTVzSCOO8wLF
https://dl.doubtnut.com/l/_WwkdqVw0QRTH
https://dl.doubtnut.com/l/_RZvOBpeugleG

A1l

B.tanx=tany

C.tanx=-tany

D.O

Answer: A::B::C

o Watch Video Solution

Integer Answer Type
5

: T .,
1. The value of the reciprocal of 51111—851n1—8 sm1—815 equal to —

° Watch Video Solution

2.Ifcosz + cosy = 2, then the value of sin(x + y)is —

° Watch Video Solution



https://dl.doubtnut.com/l/_RZvOBpeugleG
https://dl.doubtnut.com/l/_yAfKzz9YW0Dd
https://dl.doubtnut.com/l/_FYKlwGWk7Xc1

3.tan®20° — 33tan?20° + 27tan?20° =

° Watch Video Solution

4. Tne value ofl — 4sin70°. sin 10 is
2sin 10°

o Watch Video Solution

5.

Iftan(A + B) = 3tan Aandsin2(A + B) + sin2B = Ksin2B, then K is

o Watch Video Solution

Comprehension Type

1.Ifsin2a = Asin2(a + §), A # 0, then

tan2a =


https://dl.doubtnut.com/l/_3ovQepoDGa6W
https://dl.doubtnut.com/l/_H4tsrGnF6FMx
https://dl.doubtnut.com/l/_PBasqyhMrJL2
https://dl.doubtnut.com/l/_CdnS1FdmC1ue

A Asin2p

"1 — Acos2p

8 Asin2p

"1+ Acos2p
A cos 23

"1 - Asin28

5 Asin2p

"1+ Acos2p

Answer: A

o Watch Video Solution

2.If sin2a = Asin2(a + 8), A # 0,

then tan2pg =

sin2a(1 + A cos 20)
A cos 2a cos 23
sin2a(1 — A cos 20)
A cos 2a. cos 23

cos 2a(1 — Asinf)
A cos 2a cos 203

cos 2a(1 + Asin2p)
A cos 2a cos 203

Answer: B



https://dl.doubtnut.com/l/_CdnS1FdmC1ue
https://dl.doubtnut.com/l/_1WK2eO8ikgk0

| ° Watch Video Solution

3.1fsin2a = Asin2(a + ), A # 0, then

Which values of the following are not equal to tan2(a + )?

A sin 23
"cos28 — A
sin 2a cos 2a
" Acos 28 — sin® 2o
sin 2a cos 2a

" Acos 28 + sin® 2a

D. none of these

Answer: C

° Watch Video Solution

4.1fsin2a + sin2f = 3and cos 2a + cos 28 = 4, then —

sin2(a + B)

\ 2
" 25


https://dl.doubtnut.com/l/_1WK2eO8ikgk0
https://dl.doubtnut.com/l/_w21Ckktu4c09
https://dl.doubtnut.com/l/_V0dNAjioLfvR

13
B. —

c 12
" 13

D. none of these

Answer: A

° Watch Video Solution

5.1fsin2a + sin28 = 3and cos 2a + cos 23 = 4, then —

cos2(a + B) =

A 12
25

B
' 25

c 12
" 13

D. none of these

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_V0dNAjioLfvR
https://dl.doubtnut.com/l/_PP1TejBkLW9m

6.1fsin2a + sin2f = 3and cos 2a + cos 28 = 4, then —

tan2(a + ) =

A2
7
. 2>
12
2
13
24

D.T

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_PP1TejBkLW9m
https://dl.doubtnut.com/l/_zOZTu2WUfE0C

