Trigonometric Identities

Reciprocal Pythagorean Negative Angle
1 1
secr = cscr = — .2 2 _ . _ :
COS T sin sin“z + cos“z = 1 sin(—z) = —sinz
sinx COsT
tanz = cotr = - 1 + tan’z = sec’z cos(—z) = Cos T
coS T sin x
1 1 1 cot’z = csctz tan(—xz) = —tanx
cotx = tanr = T ()
tanz cot x

Addition and Subtraction

sin (z + y) = sinz cosy + cos x siny tang + tany
. . tan(z +y) = ———
sin (z —y) = sinz cosy — coszsiny 1 —tanztany
= — si i t —t
cos (r +y) = coszcosy —sinz siny fam (5 — y) = anz — tany
. . 1+ tanztany
cos (r —y) = coszcosy + sinxsiny
Periodicity Cofunction
. . . ™ . T
sin(z +27) = sinz cos (r+2w) = cosz sinz = cos (5 - x) cosr = sin (5 — ac)
csc(z+2m) = cscx sec(z +27) = secw tanz = cot (g - ) cotz = tan (g - :1:)
tan (z +7) = tangz cot (z+m) = cotz secr = csc (g — m) cscr = sec (g — :13)
Product Factoring
. T, . . . . . x—y
sinzcosy = 5 (sin(z +y) + sin(z —y)) sinz + siny = 2sin 2 5
L 1 . . z+y z—y
sinz siny = §(cos(m—y) —cos(z +vy)) sinz — siny = 2 cos 5 sin 5
1
CosTCcosy = §(cos(x+y)+cos(ar—y)) cosx+cosy=2cos< ;_ ) <x2 y>
. L . .
cosTsmy = o (sin(z +y) —sin(z — y)) cosx — cosy = —2sin <:c 5 y) sin <x 5 y)
Double Angle Half-Angle
sin (2z) = 2sinz cos cos (2z) =1 —2sin’z o 1— cosz z  1—cosz
sin — = +4/ ——— tan - = ———
2tan 2 2 2 sinz
cos (2x) = cos® x — sin tan (27) = ———— .
1 —tan*z T 1+cosz T sinx
cos — = 4/ —— tan- = ————
cos (2z) = 2cos’ z — 1 2 2 2 l+cosw
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