Trigonometry - 6.3,6.1 - Half Angle Identities; Proofs

e 6.2 #1-41 odd - due Mon. 01/09
e 6.1 #1-69 odd (proofs) - due Tues. 01/17
« 6.3 #1-24 all; 30-36 all; 49-93 odd

Reciprocal Identities
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January 09, 2017

Chapter 6 - Trigonometric Identities and Equations

sCx = -— » SIMX = —— Cofunction Identities
1 1
— — . m

secx = cos x » COSX = secx sin (E — JC) =cosx ,
cotx = , tanx = T

tan x cotx tan (; - x) =cotx ,
Ratio Identities csc (Z i x) = gecx

sinx cosx 2 ’
tanx= — , cotx = —

COSX sinx
Odd-Even Identities
cos(—x) = cosx , sin(—x) = —sinx , tan(—x) = —tanx
sec(—x) =secx , csc(—x) = —cscx , cot(—x) = —cotx

Pythagorean Identities
sinx + cos?x =1
1+ cot?x = csc? x
tan?x + 1 = sec?x

)]

/—/a\er >

T .
CoS (E - JC) = SsInx

cot(%— x) = tanx

T
sec (;— X)=CsCXx

Useful formulas from Algebra:
a’?—b?=(a—-b)(a+b)
(a+b)? =a?+ 2ab + b?
(a—b)? = a? —2ab + b?

(0\-{-@(0\4—}9\ a® + b3 = (a+b)(a?—ab + b?)

a® — b3 =(a—b)(a®+ab+ b?)
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Sum and Difference ldentities Double-Angle Identities

sin(a + b) = sinacosb + cosa sinb sin2x = 2 sin x cos x
sin(a — b) = sinacosb — cosa sinb 2
cos(a + b) = cosacosb —sinasinb
cos(a — b) = cosacosb + sinasinb

2

COS2x = cos“x — sin“x

=2cos?x—1

tan(a + b) tana + tanb =1-2sin’x
an(a =
1 —tanatanb tan 2x = Zta_“;“
tan(a — b) _ tana-tan?y 1—tan2 x
1+tanatanb

Double-Angle Identities
Given sing = —2, @ € QIII, ! gl
3 sin 2x = 2sinx cosx

Find sin 26 ,cos 26 ,tan 26, and the quadrant in which 28 lies. cos2x = cos?x — sin? x
\ _ . =2cos’x—1
0268 = asinOcos D TS

AN
= 2( %}(6—> tan 2x = ————
sin20= 4§s -5
0\
Co3Q) = cos° O -S\\r\?'e = 5 .
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Half- Angle Identities

%
SII’IE ? COS 5 — _

| co52D = 8250519/
cos20=|-2siv8 Lot & =

Let©=5 . e :awé“(% -1
Cos2(Z)= |-A= <,> Cszkié?: Q wsz%
CosX = |~ Qsin -z

2 X
a’?sm~,{—cos/\ 2

cosrr(
2~ %
Sm - IZcoox (\‘m (057

Half-Angle Identities

Sing _ i 1—-cosx COSE _ i 1+cosx
X 1 —cosx
tanE ks 1+ cosx
__ sinx
B 14+cosx

E X 1—cosx
2 sin x
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14. sin = S 2 S\==% l—_—
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To prove an identity means to show that one side of the identity can be
rewritten in a form that is identical to the other side.

There is no one method that works for every identity, the following are some
helpful guidelines:

- remember that you are trying to prove that this equation is true, so you can't
treat it like an equation -- no working on both sides (e.g. you can't add
something to both sides, or divide both sides by something). You must start
with one side and rewrite it until it is equal to the other side. It is okay to
meet in the middle if you get stuck and must work from both sides.

- if one side is more complicated than the other, start with the more
complicated side and try to simplify it

- use rules of algebra to find common denominators, add fractions, square
binomials, factor, multiply by a form of 1, add 0, etc.

- apply known identities to rewrite parts of an expression in a more useful
form, e.g. since sinz x + cos2x = 1, YOU Can replace the expression
sin? x + cos?x With 1.

- when in doubt, rewrite in terms of sine and cosine

6.3 Prove/Verify the identity.
50. cosBX = 054X —Sin 4X

| HS =cosBx = co5[2(4x>1=
= cog4x —si0 4x = RHS
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52 Cost ‘CO'E x— | 005,[9:00‘026'&(\79
. Sl = \/?\5](\7’6
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