ALGEBRAIC PROPERTIES AND

FORMULAS

® Properties of Inequalities
Ifa<b, thena+c<b+c
Ifa<band b<c,thena<c
If a<band ¢ >0, theac < bc
If a<b and ¢ <0, then ac > bc

1
If ab>0 and a <b, then—>%
a

® Properties of Absolute Value
la| =aifa=0
lal = —aifa<0

|—al = ld|

|ab| = |al|b]

|a + b| = la[ + lb|
al* =a

Properties of Exponents
a # 0 and m and n are integers
at=aara-...aifn>0

n factors
a'’” = the n* root of a

am/n = (alln)m

If p and ¢ are positive rational numbers
(aP)? = g1 = (a'P)?

a1 = (gVayr

aPa? = gP*4

aP

y = aP_q

(ab)? = aPbP

<a>P a?
b/ bP

<%>—1 B (a}b) :S

® Properties of Polynomials
(= + 2y 4y
(@ =y =2 = 2y + y?
x+y?=x>+ 3%+ 3% +y°
x =y =x = 3% + 3py* —
P —yr=(x+yx-y
X +y’ = (x + y)? - xy + y?)
=y = -yt +xy+y?)

® Properties of Logarithms
Suppose a # 1, a>0, x>0, and w > 0.

alogax =x
log, a*=x
log,a=1
log,1=0

log, xw = log, x + log, w
log, x" = r log, x

log, X= log, x — log, w
w

log x = logp x
Clnx=log, x

® The Quadratic Formula
_ —bxVb* - dac

2a
ax’+bx+c=0

X are the solutions to

® The Binomial Formuia
(x + y)n = x" + (;’)xn—ly + (;)xn—2y2

+...+<r‘l)xn“jyj+...+
J

n n—1 n
xy"
n—1




GEOMETRIC FORMULAS

/

a

Right Triangle

|
1k

0
b

Any Triangle

® & ) ©

® Triangles

Pythagorean Theorem

Area

® Circles
Area

Circumference

® Cylinders
Surface Area
Volume

® Cones
Surface Area
Volume

® Spheres
Surface Area
Volume

a*+ b*=c?

A = ibh
A= mr?
C=2mnr

S =2m?+ 2nrh
V = 7rth

S=mr*+mVrE+

V = 3mr’h

S = 4mr?
V = $mr?




TRIGONOMETRIC FUNCTIONS AND LAWS

® |Definitions Based on the Circle
cos 0 = x sec 6 = L
r
r/ |\
/0\ !y - sin0=!- csc 8 =

of x  Jo,0 r

tan 6 = A
X

For the unit circle, r = 1

® Definitions Based on the Right

Triangle

dj h

h cos 8 = 29 c 0= _y_p_

opp yp hyp adj
h

§in 0 = PP csc0=—ﬁ)-

P hyp opp

&

tan 0 = ﬂ),g cot = 2

adj opp

® Law of Sines
sin A _ sinB _sinC

a b c
b/ C a
B ® Law of Cosines
¢ a®=b%>+c?~2bccos A

b+t —g?

DS A =
5 2 be

[e]




TRIGONOMETRIC IDENTITIES

Identities that follow from the
Definitions

sin x Cos X 1
tan x = cotx =———=
cos X sin x tan x
1
sec x = CSC x = —
coS X sin x

Circular or Pythagorean ldentities
sin® x + cos? x = 1
1+ tan® x = sec® x
1+ cot? x = csc® x

Even-0dd ldentities

cos (—x) = cos x sin (—x) = —sin x
tan (—x) = —tan x cot (—x) = —cot x
sec (—x) = sec x csc (—x) = —csc x

Sum and Difference Identities
¢os (a + B) = cos a cos B — sin « sin B
cos (@ — B) = cos a cos 3 + sin « sin B
sin (a + B) = sin @ cos B + cos « sin B
sin (¢ — B) = sin & cos B — cos « sin B
tan o + tan 8
1 — tan @ tan B
tan o — tan 8

1 + tan a tan B

tan (@ + B) =

tan (o — B) =

Double-Angle Identities
cos 2x = cos® x — sin? x
=2cos?x—1=1-2sin?x

. . 2 tan x
sin 2x = 2 sin x cos x tan 2x =

1 — tan? x

Half-Angle Identities

LoX 1-cosx
sin — = *\——
2 2
X 1+cosx
Cos — = £\ ——
2 2
¢ . 1—cosx
an — = ®\/~—————
2 1+ cosx
_l—cosx _ sinx
sin x 1+ cosx

Product-to-Sum Identities

sin « sin B = 3[cos (@ ~ B) — cos (a + B)]

sin & cos B = §[sin (@ + B) + sin (a — B)]

cos « sin B = ¢[sin (@ + B) — sin (@ — B)]

cos a cos B = }[cos (a + B) + cos (a — B)]

Sum-to-Product ldentities

..I. —_
sina+sinB=2sina 'Bcosa P

v 2 2

+ —_
sina—sinB=2cosa 'Bsina P

2 : 2

+ —
cosa+cosB=ZCosa2Bcosa2'B
a+ -«

cos a — cos B = 2 sin zﬁsinB2




