Trigonometry — Key Relationships and Formulas

Function Relationships

] 1 1
sm6=CSCe cscazﬁ

1 1
cosO = P secO = s

1 1
tan6=m cot9=tarle
sin 0 cos

tan6 = cotf = —

cos B sin 6

Opposite Angle Formulas
sin (—0) = —sin (0)

cos (—6) = cos (0)

tan (—0) = —tan (0)
cot (—6) = —cot (0)

sec (—0) = sec (0)

csc (=8) = —csc ()

Cofunction Formulas (in Quadrant I)
sin =cos(g—9) cosf =sin(g—9)
tanf = cot(g—e) cotf = tan (%—9)

secl = csc(%—@) csch = sec(g—e)

Angle Addition Formulas

Pythagorean Identities
sin?@ + cos?0 =1
tan’8 + 1 = sec®6

cot’6 + 1 = csc?0

Double Angle Formulas

sin20 = 2 sin6 cos @

cos 260 = cos? 6 — sin? 6
= 1-2sin%6
= 2cos?0 —1
2 tan @

tan 20 =——
an 1 — tan2%6

Half Angle Formulas

. 9_+ 1 — cos#@
51n2—_ >

0 1 + cos@

sin (A+ B) =sinAcosB + cosAsinB
sin (A—B) =sinAcosB — cosAsinB

cos (A+ B) = cosAcosB — sinAsinB
cos (A—B) =cosAcosB + sinAsinB

tan (A + B) = tanA + tanB
an " 1-tanA tanB

tan4d — tanB

A-B)=————
tan ( ) 1 + tanA tanB

e

6 1 — cos@
taniz * 1 + cos@
1 — cos#@
- sin 6
sin @
- 1+ cos@

Triple Angle Formulas

Power Reducing Formulas

Product-to-Sum Formulas

1

sinA-sinB = 3 [cos(A—B) —cos(A+ B)]
1

cosA-cosB = 3 [cos(A—B) +cos(A+ B)]
1

sind-cosB = 3 [sin(A + B) + sin(A — B) |
1

cosA-sinB = > [sin(A + B) —sin(A — B) |

; —2¢ind — 4 sin3 1 — cos26
sin360 = 3sinf — 4 sin” 6 sin2 9 = .
cos 36 = 4cos®6 — 3 cos 0 , 1 + cos28
cos“ 0 = —
. 39_3tant9—tan39 . )
Y = 3tan?e tan29=lse
1 + cos26
b
Arc Length Law of Sines .a = — = ,C
S=10 sin A sin B sin C

Sum-to-Product Formulas

A+ B A—B
sinA+sinB=2-sin< )-cos( )

2 2
A— B) (A + B)
2 COoS 2

A+ B A—B
cosA+cosB=2-cos( > )-cos( > )

sinA —sinB = 2-sin<

) . (A+B\y . (A-B
Law of Cosines Law of Tangents cosA —cosB = —2-sin ( > ) * sin ( > )
a’? = b%? + ¢? — 2bc cosA 1
2 2y 2 g 5 a—b tan[E(A—B)]
=a c* — 2ac cos = _—
at+b 1 th Mollweide’s Formulas
c? = a? + b% — 2ab cosC tan [2 A+ B)] mathgty.us 1
a+b COS[E(A—B)]
Euler’s Formula Polar Multiplication and Division c sin (l C)
; o : 2
e'? = cos @ +isin6 = cis 0 let: a= rcis@ b= rcis¢g n
- a—b_Sln[i(A—B)]
DeMoivre’s Formula a-b=nnrcs@+¢) —=—cis(0—¢) c 1
b 1, cos (7 C)
(r cis )™ = r" cis (n8)
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sin® Period = 21 cos B Period = 21 tan @ Period = y=A-f(Bx—C)+D
1| ﬁ F
Amplitude: |A|
. parent "f" period
Period:
0 0 o A B
0 n:fz 31(‘;’2 i 0 b 32 n 0 2 n 3ng2 n c
Phase Shift: B —>
4 1] Vertical Shift: D
cscB Period = 2m secB Period = 21 cot® Period =1 Harmonic Motion

d=acoswt or

d = asinwt
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N period

21

w=2nf, w>0

Trig Functions of Special Angles (Unit Circle) Signs of Trig Functions Locations of Principal Values
by Quadrant of Inverse Trig Functions
0 Rad 0° sin @ cos @ tan @ y y
0 0° 0 1 0 sin® + sin@ + sin lB +
cos O — cos B + cos'O - cos O +
/o 30° 1/2 V3/2 V3/3 tan® - tan© + tan’ 0 +
Ty | 45° | V272 | V2/2 1 X X
sin@ - sin@ - sin’ @ -
/3 60° V3/2 1/2 V3 cos — cos 0 +
p - tan 0 + tan@ — tan' @ -
/2 90° 1 0 undefined

Rectangular/Polar Conversion

Rectangular Polar
_________ Gy | @O
X =71cosf r=x?+y?

Yy =1sinf gztan—1(z)
x
4+ bi r (cos 6 + i'sin 0)
or rcisf
a=rcosf r =+a*+ b?
b=rsin6 9=tan‘1(2)
a
________ ait+bj | vl
a = ||v|| cos@ [Ivll = v a? + b?
b = |Ivllsin6 0 — tan-1 (E)
a

Triangle Area
A= ! bh
S 2

A=\/s(s—a)(s—b)(s—c)
szleé(a+b+c)

2
A= 1/a?sinBsinC
) sin A
A= ! bsinC
= 2a sin
x ¥y, 1
A== X2 yz 1
x3 ¥y, 1

A= llull [lv]| sin®

Vector Properties
0O+tu=u+0=u
u+(—u)=(-uw)+u=0
u+v=v+u
ut+v+w)=(u+v)+w
m(nu) = (mn)u

m(u+v) =mu+myv

(m + n)u = mu + nu
1(v)=v

lmvl| = [m[ vl

. v
Unit Vector: —

lIvll

Vector Dot Product

u0V=(u1'U1)+

uo(v+w)=_@ov)+ (uow)

(uz - v7)

Vector Cross Product
uxv

ux(v+w)=(Quxv)+ (uxw)

-

Uz
' V2| = UV — UpVy

Angle between Vectors

cosf = uov _||uxv||
[lall vl [lall vl
Liffuov=0 liff uxv=20




