ALGEBRA

Lines
Slope of the line through Py = (x1, ¥1) and Py = (x2, y2):
Y2—N
m=-=-——
X2 — X1

Slope-intercept equation of line with slope m and y-intercept b:
y=mx+b
Point-slope equation of line through Py = (x1, y1) with slope m:

y—y1 =m(x—x1)

Point-point equation of line through P; = (x1, y1) and Py = (x2,Y2):

y—y1 =m(x —x1) wherem = 23
X2 — X1
Lines of slope m; and m are parallel if and only if mq = m3.
Lines of slope m1 and m are perpendicular if and only if m; = — mlz
Circles

Equation of the circle with center (a, b) and radius r:
x—a+ @ —b?=r?

Distance and Midpoint Formulas
Distance between P; = (x1, y1) and Py = (x2, y2):
Cd = -2+ G - )2

Midpoint of Py Py: (@ , @ )

Special Factorizations
22—y =@ +yE-y
B4y =@+ —ay+y7)
B P =@-e2+xy+y?H

Binomial Theorem

A(x+y)2=x2+2xy+y2

(x —y)? =x2 = 2xy +)?
x+ y)3 =x3+ 3x2y + 3xy2 + y3
(x— y)3 =x3- 3x2y + Bixy2 - y3
nn—1) , 2 2
2 7
+.”+(”)xn—kyk_i___'_i_nxyn——l_'_yn'

x+y) =x"+nx""ly+

k
h n _n(n—1)~--(n—k+1)
where k] 1-2-3..... k

Quadratic Formula

—b+ /b2 -4
Ifax? + bx +c =0, thenx = ——Za—ﬁ.

Inequalities and Absolute Value

Ifa<bandb < ¢, thena < c.
Ifa <b,thena+c<b+ec.

Laws of ExPonents Ifa < band c > 0, then ca < cb.
m
T X _mn MY = ™" Ifa < band ¢ < O, then ca > cb.
n

1 * £\ P x| =x ifx=>0
== (xy)* = x"y" -] == =—x ifx<

X y Y [x| x ifx <0

n n ol * Xx € OO O O— >
xl/n_ﬁ X =ﬁ«"/i ;zw -a 0 a c—-a ¢ c+a

/n_n o\ |x| < @ means |x — ¢| < a means
xmn xm (ﬁ) —a<x<a. c—a<x<c+a.
GEOMETRY
Formulas for area A, circumference C, and volume V '
‘ . Cone with
Triangle Circle Sector of Circle Sphere Cylinder Cone arbitrary base
A = Lbh A=nr? A=1r0 V=42  V=nrlh V=1inr’h V =1Ah
= %absin@ C=2nr s=rb A =dnr? A=7nrvr2+h? where A is the
(6 in radians) area of the base
N
b - v r

Pythagorean Theorem: For a right triangle with hypotenuse of length ¢ and legs of lengths a and b, c* =a® + b



TRIGONOMETRY

Angle Measurement

7 radians = 180°

1° = 1%rad

lrad =

180°

s =rf (0 in radians)

Right Triangle Definitions

; opp
sinf = —
hyp
tan = sin @ _ @g
cosf@  adj
hyp
0= i
sec cosf  adj

N hyp
cosf = . | “HP
hyp (4
cosf  adj adj
cotf = T (S e
sinf@  opp
1 h
cscl = — = e
sind  opp

Trigonometric Functions

I

sinf =

cosf =

csch="_ P = (rcos 6, rsin )
y
r
secld = —
X
x
cotfd = —
y
. 1 —cosf
lim —— =
-0 6

Fundamental Identities
sin2 @ +cos26 =1
1+tan?0 = sec?6
1+cot29 = csc26
LT
sin (E — 9) = cos @

cos (7—; —9) =sinf
tan (g— —0) =cotf

The Law of Sines
sin A _ sin B _ sin C
===

a c

The Law of Cosines
a’ = p? +¢2 —2bccos A

sin(—0) = —sin6
cos(—6) = cos @
tan(—60) = —tan@
sin(@ + 2x) = sin@

cos(f + 2m) = cos @

tan(@ + ) = tan

Addition and Subtraction Formulas

sin(x + y) =sinxcosy + cosx siny
sin(x — y) = sinx COsy — cosx sin y
cos(x + y) = cosx cosy — sinx sin y
cos(x — y) = cosx cosy + sinx sin y

tanx + tan y
tan(x +y) = —————

1—tanxtany

tan x — tan
tan(x — y) = = d

1+tanxtany

Double-Angle Formulas

sin 2x = 2sin x cos x

cos 2x = cos? x — sin?
2tanx
tan2x=“2
1 —tancx
) 1 —cos2x
sin x=—~2—

x=2cosx—1= 1—2sin2x

1+ cos2x
Cos“x = ——

Graphs of Trigonometric Functions
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