Trigonometry - 6.1 - Proving Identities

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
1
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January 10, 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 Identities
sin(a + b) = sinacosh + cosasinb
sin(a — b) = sinacosh — cosasinb

cos(a + b) = cosacosh —sinasinb Half-Angle Identities
cos(a — b) = cosacosbh +sinasinb
LX 1—cosx X 1+4+cosx
tan(a + b) tana + tanb sinZ =+ [— , coso =% |—
an(a =
1t— tatn%tanb
_p) = _apa-tanb X 1—cosx
tan(a b) 1+tanatanb tanz =4 [——
2 1+ cosx
Double-Angle Identities — nx
. . 14+cosx
sin 2x = 2sinx cos x 1—cosx
cos2x = cos?x — sin®x ~ Tsinx
=2cos’x—1
=1—2sin%x
2tan x
tan 2x = >
1-tan<x

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. Itis 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 sin2x + cos2x = 1, you can replace the expression
sin? x + cos? x with 1.

- when in doubt, rewrite in terms of sine and cosine
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S6. cosx sin’ X {2
ZS\(\XCOS% =0 X

RHS=cot2x = 05X _ Cosx-sinx
SINAX  Asixwsx

—I#5

O - SinZ)(-— cot X = —co‘t X6052><

| HS = sinx —cot X %?:TC.

- I Q50xCoSX — Cc}><>><
SlnX

Sinx
= R SIN K COSK ~ COX . — COX 2510 X~ |

SINX §\O)<

BT R e O (E)

= — C@tXCOBZX: RH6 /

Q|6
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b2 . sindx = 4‘SiMCOS3)(‘ 4’CO5X Siﬂsx
LHS = sindx = s.n;z@g = RSN oK =
- Q(Qsinxcos;? (coszx—s}n’x> -
= 4 sinRcosX (coszA ~sin°>§>

~ ‘fs')r\xcossx—~ 451{\3%605){ :KJ{5 \/

bt. 2cos'x ~coSx IsiLOSK +Sinx= (0K
—_—— —

LHS = o5 x (QCOSZ)(—D — 6iﬁ?’x<2coszx—> —
= <a C_OSZK ~l>@o§zx — 5.((31)(> =
. coo2% - coslx = costAk =RHSV

S
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| sin‘x + sk = (sina+ msx)
e @@ b
Q0745+ 0549 - @ (D-1¢0 - |

<5m46+cosdg5> C@*Q @) :%:Z
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