Trigonometric Equivalences

Common Values

i Period
Angles vs. Signs eriods cos% _ 73
cos —6 = cos cosf) = sin(9 + %) sin m _1
sin—0 = —sin6 cosnm = sin(nt + J) 6 2
tan — = L
6 V3

Reciprocal Relationships

—_

csch =

8 Sirll 0 tanf =
secl) = —
9 7 0 cotd =
cot ~ tan6

Addition Formulas

sin(a+ ) =sinacosf + cosasinf

cos(a+ ) =cosacosf —sinasinf
tan o+t

tan(a+8) = {HENES

Double-Angle Formulas

sin 2a = 2sin « cos «
cos 2« =cosla —sina =
=1-—2sina=2cos?2a—1
_ 2tana
tan 2« =TTt

Products of Sines and Cosines

sinacos 3 = 3[sin(a + 3) +sin(a — B)]
cosasinf = 3[sin(a + 3) —sin(a — B)]
cosacos 3 = f[cos(a + 3) + cos(a — ()]
sinasin = 3[cos(a+ B) — cos(a — 3]

Law of Sines

a b _c
sinA  sinB sinC
sin A B sin B - sin C'

a b ¢
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Quotient Relationships

Pythagorean Relationships

sin?0 + cos? 0 =1
1+ tan® 0 = sec® 0
1+ cot?0 = csc? 6

sin 0
cos 0
cos 0
sin 6

Subtraction Formulas

sin(a — ) =sinacos 3 — cosasin 3
cos(a — ) = cosacosf + sinasin 3
_ tana—tanf
tan(a - ﬁ) ~ l4+tanatan g
Half-Angle Formulas
sin 59 = :l:\/ #
1 [Ttcosd
cos —0 = 4,/ 1tesl
2 2
1 1—cos0 in0 _ 1-cos0
tan =k [led o ang e

Sum and Difference of Sines and Cosines

sina+sin B = 2sin i (a+ B)cos 3 (a — B)
sina —sin 8 = 2cos i (a+ B)sin3(a — B)
cosa+cos3 = 2cos 5(a+ () cos 3(a— )
sina+sinf = 2sin (o + B) sin 3(a — B)
Law of Cosines

a® =b? + 2 — 2bccos A

b’ = a® + ¢ — 2accos B

> =a? +b* —2abcosC
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