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Math 141/142
Formulas for the Trigonometry Final Examn

Sum and Difference Identities: ProductSum Identities:

sin(z +y) = sz sy + wsxshy smxesy = %[sin(x +vy) +sinz — )]

sz —y) = sz cosy — cosmsmy

. . . 2
sz +y) = wszoosy —sinzsny ke b E[sm(m-{-y)— sinfz )|
@s(z —y) = wsxosy +snmsiny smxsiny = -;-[c::s(x—y) — ws(z +y)|

ol 4 ) tanx +tany i
an(x =—
% 1—tanztany oos:ccosy::E[ogs(:c-l—y)-*—ods(x—y)]
tanx — tany
tan(z — y) = ———8—
@-9) 1+ tanxtany

Sura-Product Identities:
Double Angle Identities:

smz+smy= 2sin = -;:ycosx—-;‘g

sin2x = 2smx osx

. ; xt+y . z—y
smx—smy = 2cs 5 sm 5
ws 2z = ws?z—sm’x = 2ws?x—1 = 1— 2sm%x
z+y -y
2tanzx 2c0b 2 wsx + sy = 2608 s —=
ta.n2x=1 T e 1 o “ 2
—tan‘x otz — wte —tanzx x4y . z=y
OSX — oSy = —2sm s
2 2
Half Angle Identities:
i
x i\]i-—cos:c
S - ==
"2 2
< 14 cosz
oosg=:§: 5
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Pythagoreast identities:
SIN'G + cas’B = ¥

1B’ « 1 = sec’
1+cord=csc9
Reciprocal identities:

CSCX = —

"m X
i
SeCX= Thsx
= 2ol
colxs 2nx
tven-odd identities:

sinf-x} = -sinx
cosl-x) = cosx
tanl-x) = -{anx

Pradiict to sum formuelas:

sing- sing = %fcos{x - y) - cesix- y)
cosx cosy=Yicos{x+ 3 + cuslx- ]

sinx. cosy = %isin{x # 1) + sin{x - 141

Sum to product:

sinxd siny':‘!sin{

COS X+ Cos - 2608 (—i—

. r‘x~
COSX - COS Y= —Zsmi

Doutile-angle formulas:
5in2@ = Z- sinBcosd

Co-function identitics:

cns(iz‘-—-x):sinx

sn(% -;:)—' cos X

Petiodicity idemigies:
sifx £ 2x) = ginx
cos{x s Zx) = rosx
tanlx & 8} = (aax
eoffxz x) = colx
secixx 2n) = .secx

osolx+Znl e osex

‘Sum 3nd difference formulas:

sinfx ¢ y} = Sinxcosy & Cossiny
cosi{x = i = cosxcozy F sinxsiny -

— @nxitany
’BT’(”'” 1 ¥ tanxiEny

Law of sines: ?A v &

Half-angte formufas:

s'“(z) iil__'czg&

b

[

Law of cosines:

@ = b4 ¢ -2bccosA

sing

A= cos"(———b:"'z‘;;" 5:}

Area of triangle:

#absinC

cos26 = cns'@ —sin’f = | - Zsia’@ = 2tos’@ - |

!a;}ze M

- @'
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Tangent and Cotangent Identities

1D COs X
tanx = ———  cotx = — .
cosx- . sin x

Pythagoerean Identities
sin?x + cos?x =1

1+ tap?x =-sec2x 1+ cof’x = csc?x

Cofunction Identities -

bl s )=cosx cos(z-r—x)=sinx
- 7 2
csc(%r—x) = secx tan(%r—x) = cotx

scc(%r = ) = csCx cot(%r—- x) =tanx

Reduction Formulas

"sin(—x) = —sinx cos(—x) = cosx

csc(—x) = —cscx  tan(—x) = —tanx

sec(—x) = secx cot(—x) = —cotx

- Sum ang Difference Formulas

sin{z #=.v) = sin uz cos v + cos u sin v

cos(x = ¥) = coszcosv F sinusinv

tap ¥ =+ tan vy

tal(l & W) =g

o

S

TRIGONOMETRY

anamefric Functions

sin 6 = SPP cscf = HP—
byp opp
d
cos 8 = = secf = m
hyp adj
tan g = 22 =29
adj opp
2) Circular function definitions, where 8 is any angle. A
sinB=2 csco="=
r b4
cos § = = sec® ==
r x
~tanf=2 coto=%
: x y
Reciprocal Identities
sinx = secx = tanx = —
cscx cos x cotx
cscx = ,1 cosx = cotx = —1—
S x Secx .

Double -Angle Fermulas

-sin2u = 2 sinu cos u
cos 2u = cos?u — sinfu =2cos2u —1 =1 — 2sinu

2tanu

tan 2y = ————
= 1—tan?u

Power-Reducing Formulas Hatf —Cwa/e fermdla

1 — cos2u
2
_ 1+ cos2u

sin?u =

cos? u

Sum-tu-Produpt Formulas

. + = b
sinu + sinv=25in(u v)cos(u v)

] 2 2
sinu — sin —2cos(u+v) '("""
Sin v > sin >
u+tvy u—v
cosu+cosv=2003( )cos( )
. 2 2
u— sv~—25in(u+v) '(u_v
cos co! > sin >

Product-te-Sum Formulas

sinusiny = %[cos(u - vj — cos(uz + v)]

cosucosy = %[cos(u = ¥) + cos(z + v)]-

sinuzcosy = %[sin(u + v) + sin(z — v)]

cosu si;n v= %[sin(u + v) = sin(u — v)]



Rrithmetic Bperatiens

b+c)=ab+ 2 pladitle
af] c) ac 5t a o
g
sde 4, c Dol al
b b b 3 b c be
d
Exponents 2nd Radicals -
2zt = xR _z_‘ =x"*
X
(x-)l-xul x—- =__l:_
X
(o) = xoy" (i) ==
» .
V% = oz .x-/-_"./;:,(\./;).
o= 2=
g y b

factorieg Special Polgecmials
Z—yi=(x+y)x—y)
Byl (x+ ) -2y +5)
P =y= (=& + y +y)

Zizemia! Theorem

(x+yP=x*+2xy + ¥

(x+ y)P = x>+ 3z + 3xy* + y°

G—=2=3iTy+ 2 =y,
n(n — 1)

(x+yy=x"+nx" + — x""2y?

(c— 3 =" = 2y -

+---+(:)x"*y*+---+nxy"’+y'

aln—1)---(n—k+1)

e f)-

1-2-3-----k
Juadratic Formpla
—b + /b=, 4ac

2 + c = =
Haxr* + bx+c O,méuz o=

Inequalities and Rbsolule Yaloe

Ifa<bandb <c,thena < c. A

Ifa<b thena+c<b+oc.

Ifa < bandc > 0, then ca < cb.

Ifa < band ¢ <0, then ca > ¢b.

Ifa > 0, then
|[x]=a means x=a or x=-—a
|x]<ea meas —a<x<a

|[x]>a means x>a or x<-—a
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" tesimelric Formelas

Formulas for area A, circumference C, and volume V:

Triangle Gircle Sector of Circle
A=3bh A=ar" T A=3r'e
=labsinf ~ C=2xr s = r8 (6in radians)

. a h{ ,..,
[ .
o)
b -
- = .

Sphere Cylinded Cone
V=3mr V= ar’h. V=3arh
A=mrJrit i

A = 4712

Bistance 2nd Midpoint Formelas
" Distance bztween Py(xy, y,) and Pa(x2. y2):

d"‘ﬁ/(r:"x_‘l)"*‘(h—}‘ty

X + X2 )1‘*‘)’1)
o2

Midpoint of P]P:: (

Lines
Slope of line through Py(x;, y1) and Pa(xa, y2):

-2TN
X2 — Xy

m

Point-slope equation of line throngh Py(x1, y2) with slope m:
y=»=mx—x)
Slope-intercept equation of line with slope m and y-intercept b:

y=mx+b

firc)es
Equation of the circle with center (h, k) and radius r:

=W+ (= =12
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