Sets and The Reai Number System
Naturat Numbers:
{counting numbers)
1,23,4,5,6,..

Prime Numbers:
{only divisible by itself & 1}
2,3,4,7,11,13.17,...

Camposite Numbers:
(not prime, divisible by more than 1 and itself)
4,6,8,9,10,12,14,..

Whole Numbers: {positive numbers, no decimal or
fraction}
01,234,548,

Integers: {negative and positive numbers}
s3,-2,1,0,1,2,3, ...

Rational Numbers:
Any number that can be written in the form:

a
3 (b=0
where g and b are integers.

Irrational Numbers:

Any number that is not rational, for exampie;

7= 3141592 ..
e =2718281..
V2 = 1414213 .

cannot be written as %(where o and b are integers)

Real Numbers: Alf rationat and irrationai numbers.

Equality and Properties of Real Numbers
if @, b, and ¢ are real numbers, then
Reflexive property:a = a
Symmetric property: fa=b ,thenb =a
Transitive property: fa = bandb =c¢,thena=¢

a + b is a real number
a — b is a real number
a-b is areal number
a/b is areal number

Closure properties:

at+b=b+a
a‘b=b-a

(a+bB)+c=a+(b+c)
(a-b)-c=a-(b-c)

Commutative property: {

Associative property: [

Distributive property: a:(b+c}=a-b+a-c

Ois the additive identity:a + 0 = a

1 is the muitiplicative identity: a-1 = a

a and —a are additive inverses

a and i are multiplicative inverses (a = Q)
Doubte negative rule; —{(—a) = a

Arithmetic of Real Numbers
a—b=a+(-b)

if no denominator is 0, then:
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Algebra Help Sheet

Exponent Rules
If m and n are integers, and there is no division by 0,
then:

a®=1 and a' = a and a"=;anda n=_“
(zb)" = a"b™ and () —-and ()"" ()
a™gt = g™ and-———a’“ n

(am)n . am n

Radical Rules

if nis a positive integer (n > 1) and all radicals represent
reat numbers, then:

% = al!ﬂ

o™ = Y = (Va)™
Yam = {a| ifniseven
Vot = @ ifnisodd

Vab = Vavh and =§(b¢o)

Application of Radicals
Pythagorean Theorem:
If a and b are the lengths of two legs of a triangle and ¢ is
the length of the hypotenuse, then

at+ b =c?
The hypotenuse is: ¢ = Va2 + b2

Distance Formula:
The distance between points P(x,,y,} and P(x,, ¥;) is
given by the formula

d={x:— 27 + (3 — y)?
uadratic Formula

if p(x) = ax? + bx + ¢ where @ + Oand b* — 4ac =
0, then

_—ht vb? — 4ac

- 2a
i then the roots of p(x) = 0 are
b* —4ac >0  realand unequal
b2 — 4ac =0  rationaland equal
b* —4ac <0  nonreal

If r, and 7 are the roots of ax?> + bx + ¢ = 0
n+n=-
Completing the square:
2
Add (2—2) te x% + bx to complete the square;

x4 bx +(2£a-)2 = (x +%)2

Multiplying Polynomials: {use F.O.I.L.)

b
- By ==
aand )

alb+c+d+ y=abt+ac+tad+ .
(@a+b)2=a%+2ab+b*

(a-b)? — 2ab + b*

{a +b)® = a®+3a?b + 3ab® + b*

o nn

(a-b5)3 =a®—3a%b + 3ab® -
(a +B)% = a* + 4¢3b + 6a?b? + 4ab® + b*
{a = b)" = a* — 4a®b + 6a2b* — 4ab’ + b*

Factoring Polynomials
ax + bx = x(a+ b)
la+ bl +yla+bl=(x+y)Xa+h)
-b*={a+b){a~b)
a— b? = {a— b)(a® +ab + b?)
a® + 5% = (a+ b} (a®? - ab + b%)
= (a~b)(a + b)a? +b?)
a' + bt = (a? + V2ab + b?)(a? — V2ab + b2)

Solving Equations by Factoring
Zero-factor Theorem: Let a and b be real numbers, then:

fab =0,thena=0orb=0.

Absolute Value Equations
If k = 0, then

|x| = k is equivalentto x =k or x = —k
lal = bl is equivalentto a=b or a=-b

Linear Inegualities

If a, b, and c are real numbersand a < b,
thena+c<b+canda~c<b-¢
ac<bc (c>0)and ac <bc (c < B
§<§ (c>90) and ac > bc {c < 0)
c<x<diseguivalenttoc < x and x < d

Inequalities with Absolute Values
IFk >0, then
x| < k isequivalentto -k <x <k
|x] > k is equivalenttox <=k or x >k

Logarithmic Functions
= log, x if and onlyif x = b¥ (b > 0 and real)

flx)=y=log,x and f1{x) =x =b? areinverse
functions
Properties of Logarithms
logb 1=0 logy b = 1
ploBsx = x log, b* =
log, MN = log, M +log, N
M
log, N log, M —log, N

log, MY = plog, M
if logyx =log,y thenx =y

logg x

Chang : =
ange of base formula: logy, x Toga b
Exponential Equation

y =ab*

Slope of a Line
Slope, m, of the iine containing the points (x,y,) and
(x2.¥2)
2=

Slope =m =
P X =Xy

rorizontal lines have a slope of 0.

Vertical lines have no defined siope.

Lines with same slopes are paraliel,

Lines with slopes that are negative reciprocals are
perpendicular,

Equations of Lines

Slope Intercept Form: V = mXx + b
where m is the slope and b is the y-intercept

Point-Slope Form: ¥ — V¥ = m(x — xl}
where (x,,¥,} is a point on the line.

General Form; Ax + By =C
Eguation of a horizontal line:

Equation of a vertical line:
where @ and b are constant values

y=a
x=5h

Composition Functions
(f = aXx) = F(g(x))




LIBRARY OF FUNCTIONS SUMMARY

Linear Function Absolute Value Function Square Root Function
f(x) =mx+b f(x) = x| f@x) =vx
] 0 1
f ' -1 10
. -10 0 10 -

Domain: (-, o) Range: (—o0, 00}
x-intercept: (—b/m , 0) y-intercept: (0, b)

Domain; (—oe, 00) Range: (0, o)
x-intercept: (0, 0) y-intercept: {0, 0)

Domain: (—o0, c0) Range: (0, o)
x-intercept: (0,0) y-intercept: {0, 0)

Quadratic Function
flx) =ax®*+bx+c

4

, NP4 .

Domain: (-0, o)

~bity b¥—4ar 0)
2a !

Range: (0, o)

x-intercept; ( y-intercept; (0, c)

Cubic Function

flx)= ax3+bx2“+cx-ijd

Domain: (oo, o0) Range: (-0, o)

y-intercept: (0, d)

Rational Function

f(x)__ M{x} _ anxM4-dagxttay
D(x)  bypx™++bixltby

Domain:
all real numbers,D{x) = @
¥-intercept: zeros of N(X)  y-intercept:(0, f(x)) if 7(0)
exists
Vertical Asymptote; zeros of D{x)
Horizontal Asymptote: y = 0 ifn<m

y=a/byifn=m

Range: {—20,0),(0, )

Exponential Increasing Function

fx) = ab*
b>0

-10 0 10

Domain: (-0, 00}
x-intercept: none
Horizontal Asymptote;

Range: {0, o)
y-intercept: (0, a}

Exponential Decreasing Function

f(x) =ab™™
b>0
] \-_ +
-10 0 10
Pomain: (—o0, 00) Range: (0, )

x-intercept: none y-intercept: (0, a)
Horizontal Asymptote: y = 0

Logarithmic Function

2 £(x) = log (x)
—Il 1]0
..2 =

Domain: (0, 00)
x-intercept: (1,0)
Vertical Asymptote: x = ()

Range: (—o0, 00)
y-intercept: none

Sine Function

f(x) = sin (x)

ANNANS
AV

Cosine Function

f(x) = cos (x)

NN
VA

2

/
\/

Tangent Function

f(x) = tan (x)

1

=)

Domain: (—oo0, 29}
Period: 27

Range: [-1,1}

Domain: (—o02, ad)
Period: 2r

Range: {(-1,1)

Domain: all real numbers
exceptx % m/2 + nx
Period:

Range: (—o0, o)
Vertical Asymptotes:
x=1/2 +nr




