Prove the following identities
a) sin(x + y) sin(x — y) = sin?x — sin®y
b) sin(2x) + sin(4x) + sin(6x) = 4 cos x cos(2x) sin(3x)
Solution:
a) We'll use next identities
sin(a + f) =sina-cosf tsinf - cosa,
cos’a =1 — sin®a.
Thus we have
sin(x + y) sin(x —y) = (sinx-cosy + siny - cosx) - (sinx - cosy —siny - cosx) =
= sin?x - cos?y —sin?y - cos? x = sin?x * (1 — sin?y) —sin?y - (1 —sin?x) =
= sin? x — sin? x - sin? y — sin? y + sin? y - sin? x = sin? x — sin? y.
b) We'll use next identities

sin(2a) = 2sina - cos a,

a+ a—
sina + sin§ = 2sin Zﬁ-cos ZB'

Thus we have
sin(2x) + sin(4x) + sin(6x) = (sin(2x) + sin(6x)) + sin(4x) =

2x + 6x 2x — 6x
5 cos— + sin(4x) = 2sin(4x) - cos(2x) + sin(4x) =

= 2sin

= 2sin(4x) - cos(2x) + 2 sin(2x) - cos(2x) = 2 cos(2x) (sin(4x) + sin(2x)) =

2x + 4x 2x — 4x ]
S os——— = 4 cos(2x) +sin(3x) * cosx =

= 2cos(2x) - 2sin

= 4 cos x cos(2x) sin(3x).
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