Trig Cheat Sheet

Definition of the Trig Functions

Right triangle definition
For this definition we assume that

0<9<% or 0°< 9 <90°.
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Unit circle definition
For this definition @ is any angle.
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Facts and Properties

adjacent
sing = _OPPOSIte _ hypotenuse
hypotenuse opposite
_ _adiacent o _ hypotenuse
hypotenuse adjacent
tan @ = opposite _ adjacent
adjacent opposite
Domain

The domain is all the values of & that
can be plugged into the function.

sin@ , @ can be any angle
cosé, O canbeanyangle

tané, 9¢(n+%)7r, n=0,+1+2,...
cscd, O#nz, n=0,+1 £2,...
secé, 6’¢(n+%)ﬁ, n=0,£1,%2,...
cotd, O=nzx, n=0,£1 £2,...
Range

The range is all possible values to get

out of the function.
-1<sin@d<1 cscd=landcscHd<-1

—1<cos@<1 secd=>1landsecd<-1
—o<tanfd <o -0 < cotld <o

Period
The period of a function is the number,

T, suchthat f(6+T)=f(0). So,if

is a fixed number and 4 is any angle we
have the following periods.
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cos(wf) — T-%7
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sec(wB) — T2
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cot(w8 -2
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Formulas and Identities
Tangent and Cotangent Identities

tang_sme t19_(3050
cosé sin@

Reciprocal Identities

csc&’z_i sin@ = L
sing csco

sect9:i cost9:i
coséd secd

(:ot0=i tan6’=L
tan @ cotd

Pythagorean Identities
sin@+cos’f=1
tan® @ +1=sec’ @
1+cot? @ =csc* 6
Even/Odd Formulas
sin(—0)=-sin@
cos(—-8)=cosd
tan(-6)=—tan 6

csc(—6)=—csco
sec(—6)=secd
cot(—-0)=—cotd
Periodic Formulas

If nis an integer.
sin(@+2zn)=sin@ csc(6+2zn)=csco

cos(@+2zn)=cos® sec(f+2zn)=secd
tan(0+zn)=tand cot(f+zn)=cotd
Double Angle Formulas
sin(20)=2sinOcos o
cos(260) =cos” §—sin* @

=2cos’ -1

=1-2sin’*@
2tan g
1-tan*@

Degrees to Radians Formulas
If x is an angle in degrees and t is an
angle in radians then
T t X 180t

tan(20) =

—=— = t=— and x=—

180 x 180 V4

Half Angle Formulas
. 1
6==(1- 20
sin 2( cos(26))

1
cos’ 0= E(1+ cos(20))

2g_ 1-cos(26)
1+cos(26)

Sum and Difference Formulas
sin(a £ ) =sinacos f£cosasin B

tan

cos(a £ f8)=cosacos BFsinasin B
na+tan
tan(a + g) = naEtanf
lxtanatan g
Product to Sum Formulas

B)—cos(a+p)]

sinasinﬁ:%[cos(a—
cosacosﬂ:%[cos(a—ﬂ)+cos(a+ﬂ)]

sinacosﬁ:%[sin(a+ﬂ)+sin(a—ﬂ)]
cosasinﬂ:%[sin(a+ﬁ)—sin(a—ﬁ)]

Sum to Product Formulas

sing +sin g = 25|n[ jcos(az’b)j

js'”( 3
)“’ )

sina —sin g = ZCOS(

COSa +C0S = Zcos(

CoSax—C0S S = ZSIH(

Cofunction Formulas

sin| Z -6 |=coso cos| -0 |=sing
2 2

csc(%fejzseca sec(%fej:csca

tan (%—Gj:cow cot(%—ejztane



Unit Circle
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For any ordered pair on the unit circle (x,y) : cosd=x and sind=y

Example

Definition

Inverse Trig Functions

y=sin""x is equivalent to x =siny

y=cos™ x isequivalent to x=cosy

y=tan'x isequivalent tox=tany

Domain and Range

Range

T T
—Z<y<Z

2
O<y<r
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Inverse Properties
cos(cos‘l(x)) =X
sin(sin’l(x)): X

tan (tan™ (x)) = x

Alternate Notation
sin™ x = arcsin x
cos™ x = arccos x
tan™ x = arctan x

Law of Sines, Cosines and Tangents

Function Domain
y=sin?x -1<x<1
y=costx -1<x<1
y=tan'x -wo<X<own
Law of Sines
sinag_sing siny

a b c

Law of Cosines
a’=b”+c® —2bccosa
b? =a® +c?—2accos S
c?=a’+b?-2abcosy
Mollweide’s Formula
a+b _cosj(a-p)

c  siniy

h

Law of Tangents
a-b tani(a-p)
a+b tani(a+p)
b-c tani(f-7)
b+c tani(f+y)
a—c _tanj(a-y)
a+c tani(a+y)



