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Trigonometric Formulas

Right-Triangle Definition:
For this definition we assume that

D-::H-::% or 0° <8 <90°.
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Jyp
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Ty
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sinfl =————  csefl=—----—
hypotenuse opposite
adjacent hypotenuse
cosh = —I _ecE:'P_—
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opposite adjacent
tanf = L cotf = l—
adjacent opposite

Reciprocal Identities:

sinx= CCX = —
CSCXx snx
| |
COsX = SeCx=
secx COsX
l 1
anx= cotx=
cotx tanx

SINX = CO&Y tany COSX = sinx colx
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Tangent and Cotangent Identities:
sinf cosf

cotfl = —
cosf sin @

Pythagorean ldentities:
sin“@ +cos 0 =1

tanfl =

tan- @ +1=sec” O
l+cot @ =csc™ O

Reciprocal Identities:

sinf =

cscfl =—

sind csc @
1
secH = cost =
cosf secH
1
cotf = — tan @ =
tan @ cotd

Half Angle Formulas:

a l - cmﬂ 1
Ez ,i sin” H_E(I cos(20))
can: "]+Cﬂ{iﬂ cos” E—l(1+m~,[?"8})
2 2
,
& 1-cos@ ] 1- ::1:-'-,[ E!}
2 l+cosB I+L1}~,[‘?H}

Sum and Difference Formulas/ldentities:



sin(u+ v) = SINUCOSV + COSUSINY
sinf{u— v) = SINUCOSV - COSUSINY

COS(u+ V) = COSHCOSV - SINUSINY
COS(— V) = COSUCOSY+ SINUSINY

lanu + tanv
tan(u+ v) =

|- tanutanv

tanu - tanv
tan(u-v)=

|+ tanutanv

Double-angle formulas:

Substitute @ = B in the previous sum formulas, then we find the double-angle formulas:

cos 20 =cost o - sin2 o (7)
sin2o =2 sin o cos o

2aner
tan 2¢f = ————

| -tan &

Two useful forms of (7) are derived by replacing cos? ot by | - sin® o, resp. sin by 1 -cos? ot ;

cos2a =1-2sinla
cos2a =2costa-1

And zo;

sinfet=5(1-cos2a)

DR

cos? o= 5(1+cos2a)

Inverse Trig Functions:



Definition
y=sin"' x isequivalent tox=siny
y=cos ' x isequivalent tox=cosy

y=tan"' x is equivalent to x=tany

Domain and Range

Function Domain Range
. T T
y=sin"'x ~l<x<l -——<y<—
2 2

y=cos 'x -1=x<1 O<y<m
1 T i
y=lan x —0<X<w0 ——-::}:--;:E

Sum to Product Formulas:

sina +sin 3 =Esin(ﬂ ;ﬁ}:ns[

P Jsin(
2
- ]::m;[
2
cosa —cos I = —Esin(u ; P Jsin[

Degrees to Radians Formulas:

. _ o
sinc —sin fi = Zm{

ct
cosa+cosf = Emﬂ[

-

g

bt

Inverse Properties
cas[:ms" [:r}] =x cos’ (::ns[ﬂ')} =0

sin(sin”(x))=x  sin”'(sin(0))=6
7]

tan(tan”'(x))=x  tan"'(tan(0))

Alternate Notation
sin~’ x = arcsin x

cos™' x = arccos x

tan”' x = arctan x

|
|

a—ﬁ}
2

If x 15 an angle in degrees and £ 1s an

angle in radians then
T [ TX
180 x 180

Cofunction Formulas:

and

180

X=
i



ﬁin(i—ﬂ =cosf ms(i—ﬂ]=5inﬂ
2 2

csc(i—ﬂ =secH EEC{E—ﬂ1=EEEH
2 2

™
tan[i—ﬂ =cotf cul(%—ﬁl']:lanﬂ

Law of Sines, Cosines and Tangents:

Law of Sines
sing _ sinfi  siny

a b c

Law of Cosines
a =b"+¢" —2bccosa
b =a +¢ —2accospP
¢ =a +b —2abcosy
Mollweide’s Formula
a+b cosi(a-p)

c sinty




Law of Tangents
a-=>h tﬂnl[rx -B)

a+b tani(a+p)
h—c tanJ-{,G -7)
b+c tani(B+y)

tan(a -7)
a+c tand (e +7)

How to Find Reference Angles:

Step 1: Determine which quadrant the angle 15 in
Step 2: Use the appropniate formula

Quadl = 1sthe angle itself

QuadIl = 180-6 or m- 0

QuadIll = & <180 or B-m
Quad IV = 360-8 or 2n -0

Odd-Even Identities:
Sin (-x) = -sin x Csc (-x)= -cscx

Cos (-x) = cosx Sec (-x)= secx

Tan(-x)= stanx Cot(-x)= -cotx

Facts and Properties
Period:



The period of a function 18 the number,
T,suchthat f(8+T)=f(8). So,if @

15 a fixed number and 6 1s any angle we
have the following penods.

sin(wf) — ng—ﬂ
o)
2T
ms(mﬂ] - ===
W
lan{mﬂ} 5 r==
)
2T
esc(wf) > T=—
W
2T
svec(mﬂ} - T=Z=
W
cot(mB) — r==2
W
Domain:

The domain 15 all the values of 8 that
can be plugged into the function.

sin@ , 6 can be any angle
cosf), O can be any angle

¥

tan @ B;t[n+%]?r, n=0+1+2...

cscB, O=#nm, n=0%1 2 ..

¥

secd . 6 #(n +%]s-r, n=0+1,+2 ...

cot@, O=nm, n=0,%1, %2 ..

Range:
The range is all possible values to get

out of the function.
~1<sin@ <1 cscB =1 andesc @ < -1

-1<cos8 <1 sec =1 andsect = -1
—a0 < tan @ < oo a0 < cotl <o



Unit circle definition:

For this definition 8 1s any angle.

.
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(x, 0}~
.ff'lfi ll‘""\ﬂ
I ; 1'I- - X
e
sinﬂ'=%=_v u::::'.ui:ﬂ:l
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msﬂ'z%zr c;ec:ﬂ:l
X
tanf == coth ==
x ¥



Unit Circle:
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Radian and Degree Measures of Angles:

O

180
1 rad =
T

=57°17 '45"

1°= " rad = 0.017453 rad

180

] »

1'=
180-60

1" r

" 180-3600

rad = 0.000291 rad

rad = 0.000005 rad

Angle 30 | 45 | 60 | 90 | 180 | 270 | 360
(degrees)
A ,
n_glf.'- 1 T E b _ 3__[ )
(radians) 6 1 n 5 5
Signs of Trigonometric Functions:
Quadrant Sin | Cos | Tan | Cot | Sec | Cosec
L L oL CL (L oL
I + + - + + 4+
11 4+ +
I11 + A
v n "




Trigonometric Functions of Common Angles:
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Most Important Formulas:
sin" o +cos =1
sec  o—tan =1

u:z-'.i:2 L — ||:ut3 =1

s1n 1
tan . =

COs (1L

COS (L
cot o =—

S1I (L

tan o -cota=1

sec o=
COs L

COSeC oL =—
sS1n 0
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