Name Period
Precalculus: Analytic Trigonometry

5.1: Fundamental Identities

Basic Trigonometric Identities

Reciprocal Identities

cscl = .l secH = ! cotld = ——
sin @ cosd tan @

sinf = cosd = tan @ =
cscd secd cotd

Quotient Identities
sin & coséd

tan @ = :
cosd sin @
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Pythagorean Identities Cofunction Identities
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sin @ = cos E—H cosé = sin E—H tan @ = cot E—H
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L tan’ @ +1=sec’ @
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2 2 cscl =sec| ——6 secld =csc| ——6 cotd =tan| — -6

1+cot“@ =csc™ 6 (2 ) (2 ) (2 )

Odd-Even Identities

i Odd Functions Even Functions Odd Functions i
i sin(— x) =-sinx cos(— x) =COSX tan(— x) =—tanx .
I csc(— x) =—CSCX sec(— x) =Secx cot(— x) =—cotx :

Example 1: Pythagorean Identities

1.
Convert sin” x + cos” x =1 to cot x+1 =.‘g|ﬂ X

.sm ><+cos>< =1
Sx SITX S

| + cot*X = csx v !



Example 2: Simplifying Factoring and Using Identities

a) sin’ x + sin xcos” x b) 1-2sinx +sin’ x let u= Sil\x
s'mx(.s_m‘x-l- cos"‘) |—Ju+ U": u’-‘lu +]
29 3
sinx(1) = [sinx] (u-nDl-N= (u-N

[(Tsmx-l’)fj

¢) cos*x-2cos’x+1 |Q+\l=-CO51x
2
u-20+]= (U=l

(cos % -1
= (-sIn X\ E\n\x-\
Example 3: Simplifying by and Using Identities

(secx + 1)(secx 1)

Simplify the expression R
sin’ x \\
2 2 ’/w
= Sec X —Ssecx+secx -l _ sec X |
o S m‘X - S i nr' ) ¢
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cos coSX = ESQC @

Example 4: Slmpllfym%by Combining Frag\Ws and Usmg Identities

Simplify the exprigsu'?‘ cosx smx(\’ éﬁb C 1-S II\X COSX)

1-sinx cos

—~ 7z~ .
cosX gmx(l-.smx) COSX -(smx- S| n.')f)
cosx “"M cosxll-sTnn) — cosxll-SinX)

(cos‘xfsm LESINY d-sthx—_ |

cosx( | -SThX) cost}-ﬂﬂ?) cosX
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Example 5: Simplify each expression. se¢ [-X) (SCC (‘X‘)

0 cosysecy)  S€CLN)=S@eX b) sec’(—x) - tan’(-x) ;(SecCX))- sec'x
4anty)s (tan(-
cosX Secy
! . = (-tantx)) =1an"X
cosX c},?) Sec*¥ - +an’x
E ~tan‘x -tan¥
- -— YV a
Example 6: Solving a Trigonometric Equation \ = SOC X tan Z.

Find all values of x in the interval [0, 27[) that solve the equation.

a) 2cosx++/3=0 b) sin*x-2sinx =0
3
cos’ x
c) — = cotx
sin x

Example 7: Solving a Trigonometric Equation by Factoring
Find all solutions to the trigonometric equation

a) 2sin’ x+sinx =1



sInX smK
). anX = AogX 'tan X = CostX

\
— - COX
SINX  cosx ~ S€LX gy = Cotx

s
2. Coen =

2 8

Csin X+ cos X =| :

3 . ‘ N coszx—l::-SInix
Qn x=1l-cos"X
. X +CoR X =
cos’¥ =|-sip*¥X Sin ey :‘
sintY+c0s'x-1 =

— I ‘-—-—"—sm)<

TeouIX - [ =-sip'X



