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» Trigonometric ratios of multiple angles : -

Identities involving sin2A, cos2A, tan2A, sin3A etc., are called multiple angle

identities.
(i) sin2A =sin(A+A)=sinAcosA +cosAsinA = 2sin AcosA.
(ii) cos2A = cos(A+A)=cosAcosA—sinAsinA = cos’A-sin’A
(iii) sin 3A =sin(2A+A)
sin2A cos A + cos 2Asin A
(2sinAcosA)cosA+(1—2sin”A)sin A
2sin Acos’A +sinA —2sin’ A
2sinA(1 —sin®A)+sinA —2sin’ A
= 3sinA— 4sin’A
Thus we have the following multiple angles formulae

1 (D) sin2A = 2sinA cosA

2tan A
1+tan’A
2tan A

2 (@ cos2A = cos?A - sin?A . tan2A = S arlA

(ii) sin2A =

CcoS2A = 2cosiA-1 X sin3A = 3sinA —4sin’A

cos2A 1- 2 sin?A 2 cos3A 4cos’A—3cosA

) . 3,
1 —tan"A tn3A = 3tanA —tan" A

1 +tanA ’ 1—3tan’A

COs2A =




» Solved examples :-

Example| 1

sin 26

——=— —tanf
1+ cos26

Show that

Solution

sin260 __ 2sinflcostl _ sinfl _
1 + cos 26 2 cos*f cost

tan @

Example| 2

If tanA = % and tanB = 17, show that cos2A = sin4B

Solution

1
49 _48 49 _ 24
1 25

1 —tan’A = | 1 - 49 _
1+tan’A 1+ 49750
49

COS2A =

sindB = 2sin2B cos2B

N 2tan B Xl—tanzB:
1+tan’B = 1+tan’B 2

From(1) and (2) we get,

cos2A = sin4B.

Example| 3

If tana = 17 and tan/3 :% then prove that (22 + ) :%-

Solution

tan 2 + tan
1—tan2a -tan 3

tan(2(2/+/j)) =

1
) 2tan @ _2x__i
tan2a = T =4

L=tansd: g

3

tan(2a + ) = e
1_

wo il




Example| 4

1 —cosB

If tanA = ———5 then prove that tan2A = tanB

Solution

2o B . B
I_COSB: sin 2 _Slnz

sinB

Consider = tan-{zi

reinBcosE  cosl
SlIl"z"LOS 7 COs )

1 —cosB
tanA “SmB
oo B

tan 2

B
RE g

2A B
tan2A = tanB

> Homework :-

Find the values of the following : (i) cosec15° (ii) sin(-105°) (iii) cot75°

Find the values of the following

L . i

(i) sin76° cos16° — cos76° sinl16° (ii) sin% cos 1"2 T cos sing;

(iii) cos70° cos10° — sin70° sin10° (iv) cos?15° —sin?15°

If sinA= %, 0<A< % and cosB= —13 <A< % find the wvalues of the
following :

(i) cos(A+B) (ii) sin(A-B) (iii) tan(A-B)

7’

4. If cosA = % and cosB = % where A, B are acute angles prove that A-B =3

Prove that 2tan80° = tan85° —tan 5°




3T

- =5 | N .
If cota = 17 , secf=—3—, wherem<a< 5 and 7‘ < <, find the value of

tan(a + ). State the quadrant in which a + p terminates.

If A+B = 45°, prove that (1+tanA)(1+tanB) =2 and hence deduce the value of

tan22 12

Prove that (i) sin(A +60°) +sin(A—60°) =sin A

(ii) tan4A tan3A tan A +tan3A +tan A —tan4A =0

(i) Iftanf =3 find tan36

(i) If sinA=1%, find sin3A

s = ;
If sinA = 5> find the values of cos3A and tan3A

-

sin(B—C)  sin(C—A)  sin(A—B)
cosBcosC ' cosCcosA ' cosAcosB —

Prove that 0.

If tanA—tanB=x and cotB — cotA = y prove that cot(A—B)=%+17.
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