Section 13.3 Trigonometry Identities

An identity is true for ALL values of x. You already know two...

sinx
COS X

sinx+cos?2x=1 tanx =

Page 457 and 458 show proofs of where the following identities come from

Double Angle Formulas

_ . cos2x = cos® x —sin’ x
sin 2x = 2sin xcos x ) .
=2cos“x—1 or 1-2sin‘x

You can use any of the three versions of cos 2x.
(The last two come from substituting in the Pythagorean Identity) S/t_k
@ C

Ex: Find sin2x, cos2x, tan2x under the condition cos x =—1/3 for 7 <x <37%,
CoS = A—-d% =+

N 2 By using the Pythag Thm (or the Pythag Identity) , the
o l ‘: 3 triangle, the trig ratios, and the quadrant 7 < x <37 that
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sin x = — —— .
12 +‘ 2 32 makes 3 - Sin*x + (-\/3\1 = |
a‘ = .
Sm X= ”i——g"
a=+/8=22
Now substitute...
sin2x =2sinxcosx  cos2x =cos> x—sin’ x sin 2x

tan 2x =
2 2 COS2x
:2[_%5—}(_%) =(_%) —(_ 2\3/§J W27 (42) 9
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You can also use identities to help solve equations.

Txample: Solve the following equations for the given domain

a. sin2x—cosx=0 for0<x<2m b. cos2x=cosx 0°<x<180°
2sinxcosx—cosx=0 cos2x—cosx=0
cosx(2sinx—1)=0 2cos’x—1-cosx=0

cosx =0 and sinx=} « 2cosx+1(cosx—1)=0
& e AW ( Jeosx~1)

— 3 — 5
x=7%,7% and x=7%,5% cosx=-4 and cosx=1

Qefs0” %ﬁ —é‘

x=120° and x=0°

*** You may have to substitute in an equation or a proof with Tangent or the
Pythagorean Identity.

Example: Prove the following

. . 1—tan’® x
a. (sinx+cosx)®> — sin2x=1 b. cos2x =~
1+tan” x
sin®+ 2sincos+cos® — 2sincos =1 . 5
sin” x
= cos?x—sin’x
., , cos2x =——C08 L = —
sin“+cos” =1 1_I_sm X cos“x+sin”x

cos’ x
1=1
2 e 2
cos2x=cos“ x—sin“ x

Homework F COS2Xx =C0S2x



