TRIG IDENTITIES

Periodicity: if f is any of the six trig functions, then for all x € R, f(z + 27) = f(x).

Definitions in terms of sine and cosine:

sin 0 1 1 1 cos 0
tanf = ——, secl = , cscl = —, cotf = = —
cos cos sin 6 tanf  sind

Reflection identities:
sin(—f) = —sin#, cos(—0) = cos b, tan(—6) = tan 6
Rotation identities:
sin(f + g) = cos ¥, cos(f + g) = —siné, tan(6 + g) = —cotf

sin(f + 7) = —sin6, cos(f + m) = —cos b, tan(f + 7) = tané

Pythagorean identities:
sin? 0 + cos? 0 = 1, tan?6 + 1 = sec? 9, 1+ cot?f =csc?6

Addition formulas:

sin(z + y) = sinz cos y + siny cos z, sin(z —y) =sinz cosy —sinycosx
cos(x 4+ y) = cosx cosy — sinzsiny, cos(z — y) = cosx cosy + sinzsiny
tanx + tan tanx — tan
tan(z +y) = Y tan(z — y) i

1 —tanztany’ - 1 —tanztany

Double-angle formulas (follow from addition formulas):

2tanf
sin 260 = 2sin 6 cos cos 20 = cos® 0 —sin®f = 2cos’0 — 1 =1 — 2sin? 0, tan29:$2
1 — tan“6

Half-angle formulas (follow from double-angle formulas):

1-—- 20 1 20
cos 02 — + cos
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