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GEOMETRY

ALGEBRA
Arithmetic Operations
a c ad + bc
+¢)=ab+ —t ==
alb + ¢) = ab + ac 5t o
a
atc a c b a d ad
b b b < b c bc
d
Exponents and Radicals
P a— — = Xxmn
(xm)n = xmn -n =
X
x\" X"
y y
x\m =% X =y = (yx)"
x  x
- N

Factoring Special Polynomials
=y =+ —y)
Ay = ()6 -y +y7)

=yt ==y +y)

Binomial Theorem
(x +y? =x*+ 2xy + y* (x =y =x*—2xy +y*
(x +y)? =x*+3x%y + 3xy> +°

(x —y) =x* = 3x%y + 3xy> — y°

-1
(x+y)"=x"+nx"""y+ —n(n2 ) x"%y?
Y ek k n—1 "
+~~~+<k)x v+ o+ nxy +y

where n =n(n—1)~-(n—k+1)

Quadratic Formula
—b = b?— dac

If ax* + bx + ¢ = 0, then x =
2a

Inequalities and Absolute Value

Ifa<bandb < c,thena < c.
Ifa<b,thena+c<b+c.
If a < band ¢ > 0, then ca < cb.
If a < b and ¢ < 0, then ca > cbh.
If a > 0, then
|x| =a means x=a or x=—a
|x| <a means —a<x<a

|x|>a means x>a or x< —a

Geometric Formulas

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

Triangle Circle Sector of Circle
A=13bh A=mr A=5r
= %ab sin 0 C = 2mur s = rf (0 in radians)
a h : r s
o =
b
-
Sphere Cylinder Cone
V="tmr V=mar’h V=1twrn
A = 47y’ A=ar/r + h?

Distance and Midpoint Formulas

Distance between P;(x;, y;) and Pa(x2, y2):

d=(x:=x)2+ (32 — )P

xitx2 yit+»
—2 s T A

Midpoint of P, P,: ( >

Lines

Slope of line through Pi(xy, y1) and Py(x2, y»):

Y2 =N
X2 — X1

m=

Point-slope equation of line through P;(x;, y;) with slope m:
y =y =mlx —x)
Slope-intercept equation of line with slope m and y-intercept b:
y=mx + b

Circles

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

(x=hP+(y—k=r
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Angle Measurement

7r radians = 180°

T
_180 rad

s=rb

1° =

(6 in radians)

1rad =

180°

Right Angle Trigonometry

sin § = P csc O = hyp
hyp opp
. . hyp opp
-4 — P
cos 6 hyp sec 6 adj ' i
opp adj adj
tan ) = —— coth = ——
adj opp
Trigonometric Functions
sin 6 = 2z csc O = L 7
r y
x r (6 y)
cos ) = — sec ) = — r ‘
r X |
X 0 ‘
tan 6 = A cot = — =
X y | X
Graphs of Trigonometric Functions
y y y y=tanx
y=sinx y=cos X ; ;
1+ 1 | |
oy NN Yy
\/ x W 2'77 X ; T ; x
-14 -1t \ \
\ \
| |
y y=cscx y y=secx y y=cotx
| \ ! ! \ \
\ \\ / \ \\/ \ \
1+ \ \ I~ \ \ \
| | \ \ | |
; ; —t ; ;
T 27 X | 7 | 27mx T 27 X
14+ | | 4 | | |
| /\\ | /\\ Y
\ LN [\ o
Trigonometric Functions of Important Angles
6 radians sin 6 cos 6 tan 6
0° 0 0 1 0
30° /6 1/2 V3/2 V3/3
45° /4 V2/2 V2/2 1
60° /3 V3/2 1/2 V3
90° /2 1 0 —

Fundamental Identities

1

csc =
sin
sin 6
tan 6 = !
cos 6
t 6 !
coth =
tan 6

1 + tan*# = sec?0

sin(—0) = —sin 6

tan(—6) = —tan 6

T ¢)=sino
Ccos D) sin

The Law of Sines

sin C

a b c

sin A sin B

The Law of Cosines
a*=>b*+ c>— 2bccos A
b>=a*+ c¢* — 2accos B

c¢?=a’>+ b*> — 2abcos C

1

sec § =
cos 6
cos 6
cotf = —
sin 6

sin?0 + cos’) = 1
1 + cot’f = csc?6

cos(—0) = cos 0

(o 0 0
sin 5 = cos
t T 0] =cotf
an 2 co

Addition and Subtraction Formulas

sin(x + y) = sin x cos y + cos x sin y

sin(x — y) = sin x cos y — cos x sin y

cos(x + y) = cosx cosy — sin x siny

cos(x — y) = cos x cosy + sinx siny

tan(x + y) =

1 —tanx tany

tan(x — y) =

1+ tanx tany

Double-Angle Formulas

sin 2x = 2 sin x cos x

tanx + tany

tanx — tany

cos 2x = cos’x — sin’x = 2cos’x — 1 = 1 — 2sin’x

2 tan x
tan 2x = ——
1 — tan’x

Half-Angle Formulas

1 — cos 2x
2

sin’x =

cos’x =

2

1+ cos 2x
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