Trigonometric Identities and Formulas
MATH 144 and MATH 147

Radian/Degree Conversion
Degrees to Radians: Multiply by 1%

Radians to Degrees: Multiple by%

Arc Length
s =rf (0 inradians)

Area of Sector
A= 27’29 (@ in radians)

Angular Speed
w= % (w, 8 in radians)

Linear Speed
s r0 . :
v=:=—=rw (w0 inradians)

Product-to-Sum Identities

cosacosf = %[cos(a + B) + cos(a — B)]
sinasinf = %[cos(a —B) —cos(a + B)]
sina cosf = %[sin(a + B) + sin(a — B)]

cosasinf = %[sin(a + B) — sin(a — B)]

Sum-to-Product Identities

sina+sinﬁZZSin(a;ﬁ>cos(a;ﬁ)
sina—sin[f=2cos(%ﬁ)sin(a;ﬁ)
cos s cosf = 2cos( ) con (1)
cosa—cosﬁ=—ZSin(a;ﬁ)sin(a;ﬁ)

Fundamental Identities

sin @ cos @
tanf = cotf = —
cosf sin@
coth = — secd = csch =
" tan@ Y ~ sin6

sin?@ + cos?60 =1 tan?6+1=sec?f 1+cot?6 =csc?d
sin(—@) = —sinf cos(—@) = cosf tan(—6) = —tan@

csc(—0) = —cscO  sec(—0) =sech  cot(—0) = —coth

Cofunction Identities

cos(90° —0) =sinf  sin(90° — ) = cos O
tan(90° — @) = cotd cot(90° — ) = tan
sec(90° —0) =cscH  csc(90° — 0) = secH

Sum and Difference Identities
cos(a + B) = cosa cos B —sinasin
cos(a — B) = cosa cosf + sinasin

sin(a + B) = sina cos B + cosa sin

sin(a — B) = sina cos B — cosa sinf

tana + tan B

tan(a +B) = —
(@+h) 1—tanatanpf

tana —tanf

1+tanatanpf

tan(a — B) =

Double Angle and Half Angle Identities
c0s260 = cos?H —sin?H = 2cos?’f —1=1—2sin?0
sin260 = 2sinf cosf

tan 26 — 2tanf
A R

" 9_+ 1—cost9_ sin @ _1—cos€
alnZ__ 1+cosf 14cosf  sinf

Law of Sines and Law of Cosines
Inany AABC,

a b c

sinA sinB sinC

a? = b?+c? —2bccos A
b? =a® + ¢? —2accosB
c?=a?+b? —2abcosC




