Trig Cheat Sheet

Definition of the Trig Functions
Right triangle definition
For this definition we assume that Unit circle definition
0<0<% or 0° <0 <90° . For this definition € isany angle.
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Facts and Properties
Domain
Thedomainisall thevaluesof @ that Period
can be plugged into the function. The period of afunction is the number,

T, suchthat f(6+T)=f(6). So,if w

isafixed number and & isany angle we
have the following periods.

singd , @ canbeany angle
cosd, € canbeany angle

tan@, 9¢(n+%j7z, n=0,t1+2,...

. 2r

cscd, O=#nz, n=0,t1+2,... sn(wf) »> T=—
2

secd, Gi(n+%j7z, n=0,+1,+2,... COS(a)H) - T:—ﬂ
w

cotd, O=nzx, n=0,£1 +2,... tan(a)é?) L 1=
w

Range 0 2z
Therangeisall possible values to get osc(wf) > T= P
out of the function. o
_1<sinf<1 cscO>landescd<-1 ec(wf) » T=—
-1<cosf<1 secHd>1andsecd<-1 T
—oo<tanf <o —0<cotld < oo CO'[(a)@) - T:5
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Formulas and ldentities

Tangent and Cotangent Identities

tan<9:ﬂ cot0=®—se
cosd snéd

Reciprocal Identities

cscé?:_i siné?:i
sing cscé

s;ec¢9:i cos6?:L
cosd secd

cot6':i tan@ :i
tan@ cotd

Pythagorean Identities
sn@+cos’f =1

tan® @ +1=sec’ 0
1+cot? 0 =csc’ 6
Even/Odd Formulas

sin(-0)=-siné csc(—6) =—cscd
cos(—6) = cosd sec(—0) = secd
tan(—60) =—tand cot(—-¢)=—cotd

Periodic Formulas
If nisaninteger.

sin(@+2zn)=sin@ csc(6+2zn)=cscld
cos(0+2zn) =cosf sec(@+2zn)=secd
tan(@+zn)=tan@ cot(+zn)=cotd

Double Angle Formulas
sin(26) = 2singcosd
cos(26) =cos’#—-sin* @
=2cos’ -1
=1-2sin’#
tan(20) :%

Degrees to Radians Formulas
If xisananglein degreesand tisan
angle in radians then

r t X

L t=——- and x
180 x 180 T

_ 180t

Half Angle Formulas
: 1
20 ==(1-cos(26
sin 2( cos(26))
1
‘0==(1 20
cos 2( +cos(26))

tan? g — 1—cos(26)
1+ cos(20)

Sum and Difference Formulas
sin(a+ B)=sinacosf +cosasin B

cos(a + ) =cosa cosfFsinasin 4
_tanattanp

tan(o £ =
( ’B) l¥tanatan g
Product to Sum Formulas

Sinasinﬂ=%[COS(0!—,3)—COS(0‘+IB)}
Cos« CoS 8 :%[cos(a—,é’)+cos(a+ﬂ)]
sinacosﬂ:%[Sin(aJrﬂ)JrSin(“_ﬂ)]

cosa sin B :%[sin(owrﬁ)—sin(a—ﬂ)]
Sum to Product Formulas
_Igj

a+ﬂjCOS(
2

+ﬂjsin(a_ﬂ
2

COSc +COSf3 = Zcos(a;ﬂjcos(a;ﬂj

COSa—cos,B=—2$in(a+ﬂjsin(a_’8j
2 2

Q

sina+sin,8:25in(

N

a

sina—sin,b’:ZCos(

N

Cofunction Formulas

sin(z—é’j:cose cos(z—ﬁj:sine
2 2

csc(f—ajzsece sec(z—ejzcsce
2 2

tan(z—ercotH
2
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Unit Circle
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For any ordered pair on the unit circle (x, y) :

Example

: cosfd=xand snf=y
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Inverse Trig Functions

Definition

y=sinx isequivalent tox=siny
y=00S" X isequivalent tox=cosy
y=tan" x isequivalent tox=tany

Domain and Range

Function Domain Range

. T T
=sin'x -1<x<1 -=<y<=
y 2=Y57%
y=cos'x -1<x<1 0<y<r
y=tanlx —w<x<om -L<y<=
2 2

Inverse Properties

cos(cos*(x))=x  cos*(cos(8))=0
sin(sin*(x))=x  sin*(sin(0))=6
tan(tan™(x)) = x 0

Alternate Notation
sntx=arcsinx
COS ' X = arccos x
tan™' x = arctan x

Law of Sines, Cosines and Tangents

Law of Sines
sSna _sinf _siny
a b C

Law of Cosines
a’ =b’ +c¢* — 2bccosa
b’ = a’ +¢® - 2accos 3
¢’ =a’+b’ - 2abcosy
Mollweide’s Formula
a+b cosi(a-p)

c sniy

b

Law of Tangents
a-b _tanj(a-p)

a+b tani(a+p)
b—c_tan}(f-7)
b+c tani(B+7)
a-c_tanj(a-y)
a+c tani(a+y)
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