Trigonometry - 6.1 - Proving Trig Identities September 26, 2016

Assighments for the Week of Sept. 26
« Read6.1-6.3,6.5
« 45 minutes of Khan Academy
» Textbook assignmentdue Friday, Sept. 21:
6.1 #1-69 odd (proofs)
6.3 #1-24 all; 30-36 all; 49-93 odd
 memorize your identities!!!

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 sin®x +cos?x = 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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Chapter 6 - Trigonometric Identities and Equations

Reciprocal Identities

. 1 . ars
cscx = — , sinx= — Cofunction Identities
sinx cscx T T
secx = , Cosx = sin (— - x) =Ccosx , COS (— - x) =sinx
cosx secx 2 2
= = e— s mw
cotx = ==, tanx= 7 tan (E - x) =cotx , cot (; - x) =tanx
. _. T T
Ratio Identities csc (— - x) =secx , sec (— - x) = CSCXx
sinx cosx 2 2
tanx=— , cotx = —
COs X sinx

0dd-Even Identities

cos(—x) = cosx , sin(—x) = —sinx , tan(—x) = —tanx
sec(—x) = secx , csc(—x) = —cscx , cot(—x) = —cotx
Pythagorean Identities

sin?x + cos?x =1

1+ cot?x = csc?x

tan?x + 1 = sec®x

Sum and Difference Identities

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

cos(a — b) = cosacosbh + sinasinb
tana + tanb
1—tanatanb
tana—-tanb

1+tanatanb

tan(a + b) =

tan(a — b) =
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Double-Angle Identities

sin2x = 2sinx cosx

cos 2x = cos’x — sin® x
= 2cos’x — 1
=1—2sin®x

_2tanx

Half-Angle Identities

sing — i 1—Czosx , COS% — i 1+Czosx
X 1—cosx
tanE =% 1+ cosx
__ sinx
"~ 1+4cosx

1—cosx
sinx
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Useful formulas from Algebra:
2 2 > 2.\ *
a?-b?=(a=-b)a+bh)  (Guby fa+b

(a+b)* = a® + 2ab + b* (O_I_B(O\J(b\
(a — b)? = a? — 2ab + b?

a® + b® = (a+ b)(a®? —ab + b?)

a®> — b3 =(a—b)(a?+ab + b?)

6.3 Prove/Verify the identity.
50. cosRx =054 —Sin 4x

LHS = cosdx = cos [2(4@] =
=cos'dx ~Sindx = pps [/
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\ | 2
54 . = =-(¢SC
—cos2x | 2 ¢S

( (
)

- -y-z
LHS P (I Qém)g) =)~ sz

Co.52x
_ 2 pHS
- - Ledx=RH

2 SINTK 25X 36 V.

WO. Sinlx—-cotx =-cat XcosZx

PHS = —cotx cosZx =
= - cotx (| —25i01x> =

= - cotx + Asinx cotx =
= - OB R + A5iMsuK - cosx =

I GHIK
_co‘l:x +D”S”\XC_OS?§ —
= -cotx +31n2x
= Sin2X - COJCX LHS v/
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KO- stx— cotx = -Co‘t X cos2 X

LHS = SinAX— cotx =

= REINXCOSA ~ COSX -
dINX
= RSINKCSX SinX  COSX _
\ SINX SINK

= is}nzxcosx. — COSX —
SINX,
= COSX (&S\(\ZX"’D:
SINK
= COSX (254 _> -
SINX (2sinX—1
2
- <ot (i-su) -
= — cotx cosZX =
= RES

02 . siotx = 4sRCOSK— 4cosx SindX

[HS= sind x = sin ;2(;2@ =
=X slnZx cos’lx =
- Q@s‘mxcosx (Coszx*s?ﬁzx> =
= 4 sinxcosx [Cos?x—siN X) =
~ “Asinxosxcosk— 4sinv@sksiox =
= Tsinx cos®x ~ 4siPxcosx =

= RISV
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hsinxcosX ([ ’;Zsth)D
~ fsinxcosx — B ansx CISX
= 4sINXcosX~ B<inx @50&) COSK
- 4(_ S 1NXCO3X “X SI O Cosx (l "@52)9

=45 INKCOIX — %5((\7(()@5& +<65\0Xw§7<
= T ISinXwosX +‘5stny<os)<@zsmz><>

2 2 2
|.(sinx + cosx) =stnx+cos X

v
(Bink +cos ) SN +HOD

v 2 2
SN X+ 2 SInX oS X +COS X
— —)

2. ? . 2

nT e LA L o
<5m—:(.+CO§—¥> = 5in 4—1’62)6
ur(Z + = (3F) =) = 2

2 2
- N 1‘ 2 m~ 2
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b= @-b) (05+5)

.2 2
SIN X +COS X = (

——

CoOSZX

tarx +| = Sec X

R) fadr-sedx=-\
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