Reclprocal Identities

I
escl=——

csch sinf

| I
cosl = soch secfl = el
|

sinfl =

tan#

Pythagorean Identities
sin?B+cos?0=1
1+cot’8=csc’@
tan?8+1=sec’d
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Double-Angle Formulas

=Zsnucosu

cos 2u=cos’ u-sin’u
=2cos’u-1
=1-2sin‘u

tan2u=_2tanu
1-tan’u

Power -Reducing Formulas

= sin u=1-cgs.2u

- cot tan #

Negative Anagle Identities

sin(-B8)=-sinB csc(-B)=-cscB
cos (-B) =cos B sec (-0)=sect
tan(-8)=-tan8 cot(-8)=-col@

Product-to-Sum Formulas l
sin u sin v
=Y [cos (u-v) - cos (U + V)]

COS U COS V

=Yz [cos (u-v)+cos (u+v)]
sin u cos v

= Y2 [sin (u+ v) + sin (u - v)]
COS U sin v

® cos’u=_1+cos2u
2

tan®u= 1-cos2u

1+cos 2u

)5l

= V4 [sin (u+ v) - sin (u-v)]

Half-Angle Formulas

1+ cosu

Circular Function Definitions:
sinfl = 2 cscf =

cosf =

cotd =

1
ok x| =

tanf =
X

Right Triangle
Definitions: QOdd Functions
sin 0, csc 6,

opp tan 0, cot 6

ginfl=—— c¢self=——
hyp opp
adj hyp

cosld s —— secl=—

hyp adj

orp

adj

Even Functions
cos 0, sec B

adj 0

tanf =

Cofunction |dentities

sin (90°-8)=cos®  cos (90°-0) = sin 8
tan (90°-8)=cot®  cot(90°-B) =tan B
sec (90°-B)=csc® csc(90°-0) =secB

Sum & Difference Formulas
* sin (u+ v) =sinucosv+cosusiny
# cos (u+v)=cosucosv = sinusinv
tan(utv)=_tanusttanv
1stanutanv

Sum-to-Product Formulas

u+v

sinu

ol

2 sinu 1+ cosu



Graghs of the T rigonometric Functions

y = Sin X Symmetry: Odd

Domain: (- oo, =)

y =cese X

Symmetry: Odd
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Domain: all reals except x = nn

where n = integer

Range: [-1, 1] Range: (-=,-1],[1,=) Asymptotes: mn
Period: 2n Period: 2n
Y = ¢€0Ss X Symmetry: Even y = sec X Symmetry: Even
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Domain: (- =, =) Domain: all reals except X =7/2 + n  where n = integer
Range: [-1, 1] Range: (- =, -1], [1, =) Asymptotes: /2 + ntn
Period: 2=n Period: 2n
y = tan Symmetry: Odd Symmetry: Odd
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Domain: all reals except X = /2 + mn  where n = integer
Range: (- oo, ) Asymptotes: /2 + ©n
Period: &
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Domain: all reals except X =7n where n = integer
Range: (- o=, =) Asymptotes: mm
Period: &



