Trigonometric Identities

Reciprocal Identities

- ! secd = cotl =
sin @ cos@ tan &

cscl =

sin @ cos@

cosd sin @

tan &

Even-Odd Identities
Sine, cosecant, tangent, and cotangent are odd functions; cosine and secant and even functions.
sin (-0) = - sin @ cos (-0) =cos @ tan (-6) = -tan @

csc (-6) =-csc 0 sec (-0) =sec ¢ cot (-6) =-cot 4

Pythagorean Identities

sin® O+ cos® O=1 tan® O+ 1 =sec’ @ cot> O+ 1 =csc’ 0

Double-Angle Identities

sin 2¢ = 2sinocosa

cos2a = cos’a -sin’ o
cos2a = 2cos’ o - 1
cos2a = 1 —2sin’ a

2tano
tan 2a =

l—tan’ a

Sum/Difference Identities

cos(a + ff) = cosacos f—sinasin
cos(a — ff) =cosacos [ +sinasin

sin(a + ) = sina cos S+ cosasin
sin(a — ) =sina cos f —cosasin

tan o + tan
tan(ar + fB) = tana+tanf

l-tanatan

tan o — tan
tan(a — f) = P

1+ tana tan S



Half-Angle Identities

sing:i /l—cosa
2 2

coszzi /1+cosa
2 2

a l1-cosa
tan—=+,|— ,cos o # -1
2 1+cosa

a l-cosa .
tan—=———,sina#0
2 sin o

Product/Sum Identities

2cos a. cos B = cos (a - B) + cos (o + B)
2sin o sin B = cos (o - B) - cos (o + P)
2sin o cos B = sin (o + B) + sin (a - B)

2cos o sin B =sin (o + B) - sin (o - B)

Alternate Forms of Product/Sum Identities

cosx+cosy:2cos[x+chos(x_yj
cosx—cosy=2sin(x 4 sin(x_yj
2 2

sinx+siny = 25in(x+yjcos

sinx—siny = 2005(



