Basic Identities

1 )
CSCX =— sin x =
sin x csC X
1 1
secx = COSX =
COS X sec x
1
cotx = tan x =
tan x cotx
sin x COS X
tan x = cotx =—
COS X sin x
Even/Odd Identities

cos(—x)=cosx sec(—x)=secx
sin(—x) =—sinx csc(—x)=—cscx

tan(—x)=—tanx cot(—x)=—cotx

Pythagorean Identities

cos’> x+sin’ x=1

1+tan® x =sec’ x

cot’ x+1=csc’ x

Cofunction Identities

sin (f—aj =cosf
2

cos| ——6@ |=sinf
2

tan 2—0 =cotd
2

cot z—0 =tan @
2

sec z—0 =cscl
2

csc 1—0 =secf
2

Sum and Difference Identities

sin(u +v) = sinu cos v + cosu sin v
sin(u —v) = sinu cos v —cosusin v
cos(u +v) = cosucosv—sinusinv

cos(u —v) = cosucosv+sinusinvy

tanu +tanv
tan(u +v)= —————

l—tanutanv

tanu —tanv
tan(u - v) =

1+ tanutanv

Double Angle Identities

sin 2u = 2sinu cosu

cos2u =cos’ u —sin’ u
=2cos’u—1
=1-2sin’u

2tanu
tan2uy = ———

1—tan’u

Power-Reducing Identities

. 0 1—cos2u
sin“y =———

tan“y=———
1+ cos2u
Half-Angle Identities
.U I—cosu
sin— ==
2 2
u 1+ cosu
cos— =% [———
2 2
u l—cosu sinu
tan — = — =
2 sinu 1+ cosu

Product-to-Sum Identities

sinusiny = %[cos(u —v)—cos(u+v)]
COSUCOSV = %[cos(u —v)+cos(u +v)]
sinucosv = %[sin(u +v)+sin(u—v)]

cosusiny = %[sin(u +v)—sin(u—v)|

Sum-to-Product Identities

. . . u+v
sinu +sinv = 2sin

) ) u+vy). (u—-v
sinu —sinv = 2cos sin

u+v u—v
cosu+cosv=2cos > Cos

. u+v) . u—v
cosu—cosv =-2sin S1n
( 2 J [ 2 )




