Trigonometric Identities

Basic identities

tan(t) = ::;?3 sec(t) = cos(t)
1
cot(t) = tan(t) cse(t) = sin(t)

Trig functions in terms of their complements

T T
sin(t) = cos (E — t) sec(t) = csc (E — t)

i T
cos(t) = sin (E — t) csc(t) = sec (E — t)

i i
tan(t) = cot (E — t) cot(t) = tan (E — t)

Negative angles of trig functions
sin(—t) = —sin(t)
cos(—t) = cos(t)
tan(—t) = —tan(t)

Pythagorean Theorem for trig functions

sin?(t) +cos?(t) = 1
sec?(t) = 1 + tan?(¢)

Sum and difference formulas for trig functions

sin(s + t) = sin(s) - cos(t) + cos(s) - sin(t) sin(s — t) = sin(s) - cos(t) — cos(s) - sin(t)

cos(s + t) = cos(s) - cos(t) — sin(s) - sin(t) cos(s — t) = cos(s) - cos(t) + sin(s) - sin(t)
tan(s) + tan(t) _ tan(s) — tan(t)

tan(s +6) = 1 — tan(s) - tan(t) tan(s =) = 1 + tan(s) - tan(t)

Double angle formulas

sin(2t) = 2sin(t) - cos(t) cos(2t) = cos?(t) — sin?(t)
_ 2-tan(t) =2-cos?(t) -1
tan(2t) = 1 — tan?(t) =1-2-sin?(¢)

Triple angle formulas

sin(3t) = 3 - sin(t) — 4 - sin3(¢)
cos(3t) = 4-cos3(t) — 3 - cos(t)
3tan(t) — tan3(t)

1 — 3 tan?(t)

tan(3t) =

Half angle formulas



sin (% t) + ’71 _ czos(t)
cos (% t) + ,1 + czos(t)

1 sin(t) 1 — cos(t)
tan (E t) 1+ cos(t) - sin(t)

Product sum identities

sin(s) + sin(t) = 2 - sin (s -Zi- t) - COoS (S _ t) cos(s) + cos(t) = 2- cos (S -Zi_

)-eox(5)

sin(s) — sin(t) = 2 - sin <S ; t) - cos <S -2|- t) cos(s) — cos(t) = —2 - sin (S -2}- t) - sin (S _ t)

2
Product identities

cos(s —t) - cos(s +t)

sin(s) - sin(t) =

2
cos(s) - cos(t) = cos(s + t);OS(S _
sin(s) - cos(t) = sin(s +t) ésin(s —t)
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