Formulas and Identities

Tangent and Cotangent Identities

sin @ cosd
cotd =

cosé sind
Reciprocal Identities

tan @ =

cscl =— sind =

sin@ cscé
sect = cosd =

cosé@ secd
cotld = tand =

tan @ cotd

Pythagorean Identities
sin? @+cos’ @ =1
tan’ @ +1=sec’ 0
1+cot*@ =csc’ 8
Even/Odd Formulas
sin (—9) =-—sind
cos(-0) =cosd

tan (—6) =—tand

csc(~8) =—cscl
sec(—0) =secd
cot(-8)=—cotd

Periodic Formulas
If n is an integer.

sin(@+27wn)=sind

cos(@+2rn)=cosf sec (9 +27n) =sect

csc(@+27n) =cscd

tan (6 +7n)=tan® cot (6+7n)=cotd

Double Angle Formulas
sin (26) =2sin@cos d
cos(26) =cos’ @ —sin” &
=2cos’ -1
=1-2sin’* @
2tan @
tan (26) = Tad

Degrees to Radians Formulas
If x is an angle in degrees and ¢ is an
angle in radians then

Tt X
— = ft=——  and x

180 «x 180 z

Half Angle Formulas
sin’ @ = %(1 —cos(29))

1
cos’ @ = 5(1 +cos (29))

1—cos (26’)
1+cos(26)

Sum and Difference Formulas
sin(ar £ ) =sina cos B+ cosasin B

tan’ @ =

cos(a * B) =cosacos BFsinasin
_ tanattanf

tan(a =
( ﬂ) IFtanatan B
Product to Sum Formulas

sinasin B = %[cos(a—ﬁ)—cos(a +,B)]
cosacosﬁ=%[cos(a—ﬂ)+cos(a+,8):|
sinacdsﬂ=%[sin(a+ﬁ)+sin(a—ﬁ)]
cosasinﬂ=%[sin(aﬂﬁ)—sin(a—ﬂ)]
Sum to Product Formulas

sina+sinﬁ=2sin(a;ﬁJ (a—ﬁ)
sina—sinﬂ:2cos(a+ﬁ) (a—ﬂ)

2 2

cosa+cosﬂ=2cos(a;ﬂ)cos a;ﬂ)
cosa—cosﬁ=—2sin(a;ﬁjsin a;ﬁ)

N

cos
sin

Cofunction Formulas

sin(z—e):cosﬂ cos(z—ﬁ):sinﬂ
2 2

csc(—ﬂ;—ﬁ)zsecé sec(£—0)=csc¢9
2 2

tan(z—ﬁ)zcoté’ cot Z—¢9j=’can49
2 2
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