Answer on Question #52820 — Math - Trigonometry

Verify that the following equality is an identity:
sina-sin(60° —a.) -sin(60° + av) :%sin(soc) (1)

Solution:
Let's consider the left side of the equality z, =sina-sin(60° —a.) -sin(60° +a.) .

First let's simplify z, using the sum and difference formulas.

sin(60° —a.) =sin(60°) -cosa —cos(60°) -sina = ?cow—%sina

sin(60° + a) =sin(60°) -cosa +c0s(60°) -sina = %cosow%sina

z, =sina-sin(60° —a) -sin(60" + a) =
:sina-(ﬁcow—lsina)-(ﬁcow—lsina) =
2 2 2 2

= sinoc-(%cos2 on—%sin2 Q)= %sinoe-(?,cos2 a-sina) =

= lsinoc'(3-cos2 a,—sin*a) = Esinou(3-(l—sin2 a)-sin’a) =
4 DR 4

1-sin o

= %sina -(3-3sin*a—sin’a) = %(35ina—4sin3 a)
Next, let's consider the right side of the equality z, = %sinBoe :

1. 1 .
Z, =—SIn(3a) = =sin(o. + 2a.) =
=3 (3a) 1 ( )

1, . . cos2a, = cos® o —sino =1-2sin’ a.
== (sina.cos2a + cosa.sin2a) = ) _ =
4 sin2o. = 2sino.coso

:%(sinoc-(l—Zsin2 a)+2c082asina)=%(Sin(x-(1—25in2 a)+2(1-sin*a)sina) =
=%(Sina—Zsinsa+25in(x~(1—sin2(x))=%(Sina—Zsinsa+2$ina—25in3 a)=
1. -3
=Z(35|na—4sm a)
The given equality (1) is an identity, because the left side z, is equal to the right side z, for any real value of

a.
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