Trigonometry Basics

adjacent side, b

opposite side, a

Note: Angles are measured counterclockwise from the horizontal axis,

and the unit of measure used here is radians.

Pythagorean Theorem

a’+b*=c?

Definitions

sing - opposite side _a oscl
hypotenuse ¢
adjacentside b
c0Sf=————= se

hypotenuse c
_ Oppositeside _ a
b

tanfd =—; — =
adjacent side

cotd

hypotenuse
opposite side
_hypotenuse
~ adjacent side
_adjacentside b
~ oppositeside

Functions of Some Common Angles

Angle
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Reciprocal Relationships
sin6’:L cscé':_L
cscd sin@
cosd = L secd = L
secd cosd
tan¢9:i cot¢9=L
cotd tan @
Quotient Relationships
tan @ = M cotd = C?—SQ
cosd sing
Periodicity
sin(0+n-z)=(-1)"sin@ csc(@+n-7)=(-1)"csco
cos(@+n-z)=(-1)" cos@ sec(9+n-7)=(-1")seco
tan(@+n-z)=tané cot(6+n-x)=cotd
unmnunmu
sin(@+n-2z)=siné csc(@+n-2x)=cscd
cos(f+n-2z)=cosd sec(@+n-2r)=secd
tan(6+n-2z)=tané cot(6+n-2z)=cotd

Phase Between Inverses




sintx+costx=
tant x+cot™ x =

sectx+csctx=
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Supplement Angle Identities

sin(r+6)=%siné csc(z£0)=Fcscd
cos(z+6)=-cosd sec(7+60)=—secd
tan(z£0)=*tand cot(z £0)=+cotd
Symmetry
sin(—-0)=-siné csc(—6)=—-csco
cos(—6)=cosd sec(—6)=secd
tan(—60) =—tan @ cot(-6)=—coté

Symmetry of Inverses

sin”™ (—x) =—sin™ x
cos™(—x) = —cos™ x
tan™ (—x)=—tan"' x
cot™ (—x) =z —cot™ x
sec™ (—x) =7 —sec™ x

csc ™ (—x)=—csc™ X

Pythagorean Identities

sin®@+cos* =1
sec’@—tan’6 =1
csc? @—cot’ 0 =1



Co-Function Relationships

sin(&’i%j:icos@ csC ei% =+secd

cos(@i%jzisine sec Hi% =FcscH

tan(eigj::ucot@ cot Hi% =Ftand

unmnunmu

sin @ = cos Z—H] cscH =sec Z—H]
2 2

cos@ =sin 2—9) sec@ = csc E—HJ
2 2

tan @ = cot %—0) cotd =tan %—0)

Co-Functions Between Inverses

csctx=sin"

sec ' x=cos™

cot*x=tan™*

X|FP x|~ X|k

Angle Sum and Difference Relationships

sin(@+¢)=sin@cosp+cosfsin g
cos(f+¢p)=cosdcospFsingsing
_ tanf*tang

tan(0+t )=
an(0+ ) 1F¥tanftan o

Double-Angle Relationships

sin(20) =2sinfcos 6



cos(260) =cos® §—sin” @ = 2cos* §—1=1-2sin” @
2tan 0

an(20) = "an7o

Half-Angle Relationships

. 1
sin” 0 = E[l—cos(Z@)]

1
cos’ 0 = E[1+ cos(26)]

B 1—cos(20)
~ 1+cos(26)

tan?

Sum-to-Product Transformation

sin@+sing = 23|n(9+¢jcos( (pj

sin@—sing = 2003(
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cosH+cos<o:ZCos(9 go] 3(0—2@]

2
cosé — COS(D——ZSIH(QZ(/)j m(ez(pj

Product-to-Sum Transformation

sin@sing = %[COS(@—@)—COS(6’+¢)]
CoSOCosp = %[COS(@—¢)+COS(0+¢))J

sin@cos ¢ :%[sin(0+(p)+sin(6’—go)] cos@sin g :%I:Sin(0+¢))—sin(l9—¢)]

Rectangular to Polar Conversion

X+ jy >rZe, where r=4/x>+y? and go:tan’lz
X



Polar to Rectangular Conversion

r£Ze— X+ jy where x=rcose and y=rsing

Sum of Sine and Cosine

(compare with “Rectangular to Polar Comversion” above)

asin ot +bcoswt =ccos(wt +¢), where ¢ =+/a*+b*,and g=—tan™ b
a

Euler’s Identity

e’ =cos@+ jsing

Complex ldentities

sin6’:e _e
j2

io -jo
COSt9=e +e
2

Miscellaneous

COSMX COS NX = COS (M +N) X +Ccos(m—n)x

(xj 1—cos X
tan| = |=————
2 sin X

asinwt+bcoswt =csin(wt +¢), where ¢ =+/a*+b*, and ¢=tan™ b
a



For any Triangle

<—height—»>

Law of Sines

a b ¢
sinA sinB sinC

Law of Cosines

c?=a’+b*—2abcosC

Law of Tangents

asb tanB(A—B)}

a+b tan|:;(A+ B)}

Area of Triangle

area= %(base)(height)

=lcasin B
2

= s(s—a)(s-b)(s—c)

where s :%(a+b+c)




