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‘TANGENT IDENTITIES

tant o=
i
wto =

coth=——
e

EVEN/ODD IDENTITIES
sin(~6) = —sing

cos(~6) = cos6

tan(-0) = ~tano —2costo-1
csc(—6) = —csch —2sin*6
sec(=6) = secd tan(26)

cot(—6) = —cotd

PRODUCT TO SUM IDENTITIES

sinasing %[ms(nx - B) - cos(a+ B)]
cosacos f :;[msmfﬁ] +cos(a+8)]

sinacos f = 3 in(e + ) + sine = )]

1

cosasing =5 (sin(a +§) = sina ~ )]

SUM/DIFFERENCES IDENTITIES
sin(a £ §) = sinacosf + cosasinf
cos(a £ f) = cosacosf F sinasinf

tan(a £ 8) tana ttanf

RECIPROCAL IDENTITIES

DOUBLE ANGLE IDENTITIES
sin(26) = 25in 6 cos6

c0s(26) = cos?6 —sin? 6

2tan6
a6

PYTHAGOREAN IDENTITIES

sin? 6 +cos?6

sine =2

cosp =L tan? 6+ 1= sec?6
=6

P cot?6 +1=csc?d
g

HALF ANGLE IDENTITIES

()= [

[Tcose

fi—cor
[ TTeos
A

SUM TO PRODUCT IDENTITIES

sna+sng= 250

MOLLWEIDE'S FORMULA

ars_cosf3e-p]

<)

PERIODIC IDENTITIES
sin(6 + 2nn) = sin6
cos(@ +2mn) = cosé
tan(6 + mn) = tan @
csc(6 + 2n) = cscf
sec(6 + 2mn) = secd
cot(6 +mn) = cotd

LAW OF COSINES

2+ ¢t = 2bccosa

+¢i - 2acc0sf

2 4 5~ 2abcosy

LAW OF SINES
sina _sing
CR)

LAW OF TANGENTS
a-s_tanf3@-p)
¥ i+ p)]

anffe-7)]

a3 6+7)

tanff@a-7)]
tanfja+7)]

COFUNCTION IDENTITIES
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Trigonometry cheat sheet ( Circle )
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Special Right Triangles for Trigonometry

Trigonometryis focused on studying triangles, and some right riangles are special even intrig. The
following figures show the 30-60-90 triangle and the Isosceles triangle for your trigonometry
enjoyment

30-60-90 Isosceles
Right Triangle Right Triangle

45°

\2a

90° 45°

90° 60°
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Right Triangle Definitions for Trigonometry Functions

Defining the hypotenuse and the adjacent and opposite sides of triangles is what trigonomery is all
about Butlrig has a set of definitions for right triangles, which are shown with the following figure of a
fight trangle

o
s> 2
A Z
2
&
=
Adjacent
. _ _opposite _ hypotenuse
sing = hypotenuse csco= opposite
_ _adjacent _ hypotenuse
cosf= hypotenuse sec6= adjacent
_ opposite _ adjacent
tan6 = adjacent cotd= opposite
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Trigonometry Functions for Acute Angles

Trigonometry deals with risngles, which necessarily means dealing with acute angles —those 90
Gegrees orless. The following table shows the exact sine, cosine, and tangent funciions for select
acute angles.

0° | 30° 45° 60° 90°
sin | 0 1 V2 \/_5 1
2 2 2
cos | 1| M3 | V2 | 1 0
2 2 2
tan | 0 \/_ST 1 V3 |undefined
3
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Degree/Radian Equivalences for Trigonometry

Radians, as units of plane angles, can be transtated info degrees. If you're using trigonometry,
knowing those equivalences comes in very handy. The following table shows select equivalences:

Dogress 0 30 45 60 % 120 135 150 180 210 25 200 20

W 35 3 w0
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Coordinate Definitions for Trigonometry Functions

In trigonometry, you can gt up to all sorts of plots — as long as you're plotting triangles. The
coordinate efinitions for each of the trig functions are shown in the following list

o=V _X -y
sinf=F¢ cosO =+ tan0 =%

=L =L =X
csch= y secO = cot® ¥
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Signs of Trigonometry Functions in Quadrants

‘When you plottriangles in trigonometr, trig functions have different signs, depending on the quadrant
theyre in.In quadrantl, for example, all functions are positive. The following figure Shows which
functions are positive in each quadrant

n
Sine and Cosecant Positive

11 v
Cosine and Secant Positive
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Trigonometry Formulas Worth Knowing
Trigonomety is no slouch when it comes to useful formulas. Whether you want o figure the length of
an arc orthe are ofatiangle,the ormulas in th folowing st can help you out

Circumference of circle: = 2xr=nd

nrt

Area of circle:
Avea of triangle: A= 5 bh or

A=} besinAor A= L acsinB or A=} absinC
Pythagorean theorem: a*+ b’ = ¢*
)+ (

Midpoint formula: M= (% %)

Distance formula: d= /(x

Slope formula:

Degree/radian equivalence:

Arc length: 5= 6"
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Trigonometry Laws of Sines and Cosines

Trigonometryis the happy home of sines and cosines. However, those sines and cosines are ruled
by mathematical laws. The 1aws for both are shown in the following lists:

Law of sines:

sinA _sinB _sinC

a b “Tc¢ ¢
_a__ L N L
sinA nB nC

Law of cosines:

a’=b*+ c’—2bccos A
b’=a*+ c*—2accos B
¢’=a’+ b*-2abcosC
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The Unit Circle
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Trig Cheat Sheet

Definition of the Trig Functions

Right triangle definition
For this definition we assume that

\)<17<'2i or 0°<0<90°

e

opposue‘ \
adjacent

opposite ., _ hypotenuse

Unit cirele definition
For this definition  is any angle.

i

=

Facts and Properties

sing=
hypotenuse opposite
cosg - _adineent o hypotenuse
hypotenuse adjacent
tang PRSI o adjacent
adjacent opposite
Domain

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

sing . 0 canbe any angle
<056, 0 canbe any angle

o, Us(rw%]/{. "

sco, O#nm, n=
1

0. 0s(ni)n
see -

cotd, O#nm, n=

Range

The range i all possible values to get
out of the function.

~1<sing<l cse0>landescO <1
~IScosf<1  secO>1andsec < -1
—o<tmfso  -wscotf<m

Period

The period of a function is the number,
T.suchthat £(8+T)=f(6). So.if @
is a fixed number and @ is any angle we.
have the following periods.

2r
s 0 T==—
sin(00) > 7=
cos(@8) » T=2

»
un(w0) -
ose(00) > T=2

v
sec(d) » T=2

w
cot(00) -

Dawkns

Formulas and Identities

Tangent and Cotangent Identities
sind cosf

cotg =20

sin@

tang =302
cost)

Reciprocal Identities

csel sing =

g

seco=—
050

cotg=— tang
nd

Pythagorean Identities
sin*0+cos* 0

tan® 6 +1

Even/Odd Formulas
sin(-0 ese(-0)=—cscd
sec(-0) =sect

cot(-8)=~cotd

Periodic Formulas
If 7 is an integer.
sin(0+22n)=sind  esc(0+2en)

cos(0+22n)

sel

cosO sec(0+2an)=secl
tan(0+7n)=tan0  cot(0+7n)=cotd
Double Angle Formulas

sin(20) = 2sinf cos®
c0s(20) = cos’ 0=

Degrees to Radians Formulas
£ is an angle in degrees and (is an
angle in radians then

T _t

Half Angle Formulas
301-cos(20))

Stcos(20))
1- cos(26)
1+cos(20)

Sum and Difference Formulas
sin(a £ 8)=sina cosf £ cosa sin

cos(a+/3) = cosacosf Fsinasin

an(ac ) At s
P Funaang

Product to Sum Formulas

M ecos(a-p)-cos(a+4)]

sinasin

B
cosacosff= %[cws[a —p)+cos(a+h)]

sinacosff = %[sm(lzé/ﬂ)ésm(a—[})]
cosasing =3 sin(a + §)-sin(a - )]

Sum to Product Formulas

sin +sinff = sin(‘”/’

sinar—sinfi = 2cos(” 'Z/‘

et 222 (225
2 2

cosa—cosfp =—23m(‘“” ]sin(a )
2z 2

Cofunction Formulas

;xn(i-y]=co;s
2

m(La] sect
2

m[gra]:m.g
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Important Trigonometric Formulae

cos(A+B) = cosAcosB - sinA sinB
c0s(A-B) = cosAcosB + sinA sinB

A R oo

. A

OAD) " o

$in2A = (a) 2sinAcosA
2tanA

® 1+ an’A

©0s2A = (a) cos’A - sin'A

(b) 1-2sin'A

{¢) 2co8’A -1

(@) LotanA

onn 2k

T
sin3A = 3sinA - dsin’A
cos3A = 4cos’A - JcosA.

.
20.
2
2
2.
78

BESBRER B

StanA - tan’A

tan3a - Jan
sin(-A) = - sinA
cos(-A) = cosA
sinA+ cor'A =1
14 taniA = secA
14 coPA = cosec’A.
1- cor2A = 2sintA
1+ con2h = 208t
1-8in2A = (cosA - inAY:
1+ 8in2A = (cosA + sinAY
1+tnA x
Touaa A

tand x
T S T

0B = sin(A+B) sin(A -B)

€08 - sin'B = cos(A+B) cos(A -B)
cosiA - cos®B = -in(A+B) sin(A -B)
ZuinAcosB = sin(A+B) + sin(A -B)
2cosAsinB = sin(A+B) - sin(A -B)
2co8AcosB = cos(A*B) + cos(A -B)
2ainAsinB = cos(A-B) - cos(A +B)

e )
g o))
o rnfi )]
- ufe) ]

m | v

() WAh S0 & 20 rai wil e hunged:
(©)Sign o anwer, dapends on postion of it rati
SinG0-A) = cosh
Sin(O0°+ A) = cosh
Sin(180° + A) = -sinA
SInQ70 + A) = <osA
SinG60 + )= sinA





