Definition of the Trig Functions

Right triangle definition
For this definition we assume that

0<06 <% or 0°<6 <90°.
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Unit circle definition
For this definition 0 is any angle.
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Facts and Properties

adjacent
sing = _OPPOSite g _ hypotenuse
hypotenuse opposite
cosf = _adjacent sech = M
hypotenuse adjacent
tan 0= w cotO = Ed_]a(:e—nt
adjacent opposite
Domain

The domain is all the values of 6 that
can be plugged into the function.

sinf , 0 can be any angle
cosO, 6 can be any angle

tanQ , 9¢(n+%)7r, n=0,=1,%2,...
csch, O#nm, n=0,%1,+2,...
secO, 9¢[n+%jn', n=0,+1,£2,...
cotf, O =#nm, n=0,%t1, £2,...
Range

The range is all possible values to get

out of the function.
—-1<sinf <1 cscO >1andcsch <—1

—1<cosf <1 secO>1andsecO <-1
—oo < tanf <o —w < coth <o

Period
The period of a function is the number,

T, such that f (60 +T)=f(0). So,if 0

is a fixed number and 6 is any angle we
have the following periods.
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Formulas and Identities
Tangent and Cotangent Identities

tan6 = sin0 cot = C?Se

cosf sin@
Reciprocal Identities

1

csch =— sinf =

sin@ csch
secO = cosO =

cos6 secH
cotf = tan0 =

tan 0 cotf

Pythagorean Identities

sin’0 +cos’ 0 =1

tan’0 +1=sec’ 6

1+cot’0 =csc’ 0

Even/Odd Formulas

sin(—0)=-sin® cse(—0)=—csch
cos(—-0)=cos6
tan(—0) =—tan6

Periodic Formulas
If m is an integer.

sin(6 + 27n)=sinf

cos(0 +2mn)=cos6 sec (6 +27n)=secH

csc(0 +2mn) = csch

tan(6 +7n)=tan6 cot(6 +mn) = cotd

Double Angle Formulas

sin(26) =2sin6 cos 0

cos(20)=cos’ 6 —sin” 0
=2co0s’ 6 -1
=1-2sin’0

tan (26) :%?—9

Degrees to Radians Formulas
If x is an angle in degrees and 7 is an
angle in radians then

Tt X

— -—— = t=— and «x
180 «x 180 T

Half Angle Formulas (alternate form)

. 0 1-cosf . 1
smE:v_L 5 sin’ 0 =5(1—cos(29))
0 1+cos@ 1
cos— =+ 5 cos’ 6 =5(1+cos(29))
and =+ 120050 e :—_l—cos(29)
2 1+cos 6 1+cos(26)

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

cos(a £ )= cosa cos B Fsinasin
tano * tan

tan (a iﬁ):———ﬁ
lFtana tan B

Product to Sum Formulas

sinasin B 2%[005(01 —B)~cos(a +ﬂ)]

1
cosacosff =—
P 2

sino cos :%[sin(a + ) +sin(a _ﬁ)]

[cos(a - B)+cos(a +[5)]

cosa sin f3 :—;-[sin(a +B)-sin(a- ﬂ)}
Sum to Product Formulas

sino +sin B =25in(a;B)cos(a_ﬂj

2
sina—sinﬂ:2005(a+ﬂjsin(a—ﬂj
2 2
cosa+cosﬂ:2cos(a+ﬂjcos(a_ﬁj
2 2
cosa—cosﬁ=—2sin(a+ﬁ)sin(a—ﬁ)
2 2

Cofunction Formulas

sin(ﬂ—e =cos6 cos[z-ejzsinG

2 2

csc(z—()):sece sec(ﬁ—ejzcsce
2 2

tan 1—9j=cot0 cot(£—9j=tan9
2 2



Inverse Trig Functions

Definition Inverse Properties
y=sin"'x is equivalent tox =siny cos(cos“' (x)) =x  cos '(cos(6 )) =0
y=cos ' x isequivalent tox =cosy sin (sin" (x)) —x sin™! (sin (9 )) -

0
y=tan"'x isequivalent tox =tany 4 4
tan(tan (x))zx tan (tan(O))zG
Domain and Range .

Function Domain Range Alternate Notation

sin”' x = arcsin x

. T T

y=sin"'x -1<x<1 —-—<y<— .

2 2 COS X =arccosXx

-1

= — < <y< -

y=cos x I<x<l O<ys= tan”' x = arctan x
i T T

y=tan'x —0O<x<® —S<y<7

P

h

Law of Sines Law of Tangents
sina _sinf8 _siny a-b _tani(a-p)

a b ¢ a+b tanl(a+p)
Law of Cosines b—c_tan%(ﬁ—y)
a* =b* +c* —2bccosa b+c_tan%(ﬂ +y)
B> =a* +c* —2accos B a-c tani(a-y)
02=a2+b2—2abcosy a+c_tan%(a+y)

Mollweide’s Formula
a+b cost(a—p)

c sinly



Unit Circle
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For any ordered pair on the unit circle (x, y) : cos@ =x and sinf =y

Example



