If sinB = 3sin(2ZA + B) prove that Ztand + tan(A+ B) =0

Proof:

2tanA +tan(A+EB) =0

LHS = 2tanA + tan(A + B) (1)

tan A — sin 4
ana= cosAd

sin{d + B)
tanlA +B) = ———
an( ) cos(d + B)

Substituting into (2):

sin A N sin(A + B) _ 2sinA cos{A+ B) +sin{A+ B)cosA
cosA cos(A+B) cosld + B) cosA

LHS =2

LHS — sinAcos(A+B)+sindcos(d +B) +sin{d + EB)cosA @
N cos{A + B)cosA

The compound-angle formulae:

sin(e + ) = sina@ cosf + cosasin

So

sin A cos{A + B) +sin{A + B)cos4d =sin(2A + F)
Substituting into (2):

sinAcos{d + B)+sin{24 + B
LHS — ( ) ( ) 3)
cos{A+ B)cosA

Product-to-sum identity:
1
sin@ cosff = 3 (sin{a + §) +sin{a — £))
So
. 1. 1. 1. 1
sindcos{A +B) = Esm{EA +B)+ 3 sin{—F) =3 sin(2A + B) — 5 sin B

Substituting into (3):

1

sin{24 + B) — 1 sin B +sin(24 + B)
LHS = 2 2

cos(A + B)ros A

%(35111(2}1 +B)—sinE)
cos{d + B)rosd

LHS =
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Given

sinB = 3sin(2A + B)
35in(2A+EB) —sinF =0

Hence

LHS=RHS =10
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