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Basic Set Definitions

Definition

The union of two sets A and B, written A U B, is the set of all elements
(numbers) that are either in A or in B or both. The U symbol means the word
“or”

Example 2 Suppose A ={1,2,3} and B = {4,5,6}.
Then A U B is equal to what set?

AUB=
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Definition

The union of two sets A and B, written A U B, is the set of all elements
(numbers) that are either in A or in B or both. The U symbol means the word
“or”

Example 2 Suppose A ={1,2,3} and B = {4,5,6}.
Then A U B is equal to what set?

AU B ={1,2,3,4,5,6)
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Basic Set Definitions

Definition
The intersection of two sets A and B, written A N B, is the set of all elements
(numbers) that are in both A and B. The N symbol means the word “and.”

Example 3 Suppose A ={1,2,3,4} and B = {2,4,20}.
Then A N B is equal to what set?

ANB-=
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Basic Set Definitions

Definition
The intersection of two sets A and B, written A N B, is the set of all elements
(numbers) that are in both A and B. The N symbol means the word “and.”

Example 3 Suppose A ={1,2,3,4} and B = {2,4,20}.
Then A N B is equal to what set?

ANB={24}
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A rational number is any number that can be written as a fraction where both
the numerator and denominator are integers (and the denominator is not zero).
The set of rational numbers is written symbolically as

a
Q:{B

Note that any integer “a” is a rational number since a = %

a and b are any integers, and b # 0}
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Number Types

Definition

The set of real numbers, denoted R, is the set R = Q U I, that is the set of
rationals unioned with the irrationals. Each real number can be uniquely
represented as a decimal, and we associate each real number with a distinct
point on a coordinate (number) line.
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Subtraction

We use addition to define subtraction.

Definition
Suppose a and b represent any two real numbers. Then

a-b=a+(-b)

To subtract b, add the opposite of b.
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Properties of Real Numbers

Suppose a and b represent any real numbers, then a + b and a - b are real numbers

too.

For Addition

For Multiplication

Commutative
Associative

Identity

Inverse

Mult. Prop of Zero

at+b=b+a
a+(b+c)=(a+b)+c
O+a=a

a+(-a)=0
0-a=0

a-b=>b-a
a-(b-c)=(a-b)-c

l-a=a

-


http://timbusken.com/

Tim Busken

The Distributive Property

IR WEIES Theorem (Distributive Property of Multiplication )
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The Distributive Property
Rz TapEs The distributive property says that multiplication distributes over addition. For
Set Definitions example, notice that 3 - (2 + 5) simplifies to the same numberas 3-2 + 3-5.
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Combining Like
Terms

Multiplying Poly's
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Factoring
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Rational Expressions

The Distributive Property
The distributive property says that multiplication distributes over addition. For
example, notice that 3 - (2 + 5) simplifies to the same numberas 3-2 + 3-5.

3-(2+5)=3(7)=21
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Numbers
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Exponential Notation
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Linear Equations
Linear Equations
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slope
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Combining Like
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Multiplying Poly's
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Binomial

Factoring
Polynomials
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Rational Expressions

The Distributive Property
The distributive property says that multiplication distributes over addition. For
example, notice that 3 - (2 + 5) simplifies to the same numberas 3-2 + 3-5.

3-(2+5)=3(7)=21

and
3:2+3-5=6+15=21
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Opposites
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Numbers
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Exponential Notation

The Order of
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Poly Add/Subtract

Combining Like
Terms

Multiplying Poly’s

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions

The Distributive Property
The distributive property says that multiplication distributes over addition. For
example, notice that 3 - (2 + 5) simplifies to the same numberas 3-2 + 3-5.

and
3:24+3-5=6+15=21

Therefore, m
3(2+5)=3-2+3-5

Notice in the expression 3 - (2 4 5) that each number inside the parenthesis is
multiplied by 3.
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Review Topics Example

The Distributive Property

Use the Distributive Property on the algebraic expression,

Set e 3-(x —1). Assume x represents a real number.
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The Distributive Property

Example Use the Distributive Property on the algebraic expression,
3. (x —1). Assume x represents a real number.

Solution:

3-(x-1)= 3'(x + (—1)) Definition of Subtraction

=3-x+3-(-1) Distributive Property
=3x+(-3)

=3x-3 Definition of Subtraction
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Theorem
Suppose a and b are any real numbers. Then

and — — = —
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Exponential Notation

Review Topics
Set Definitions
Number Types
Opposites . . . . .
R Recall the following terminology related to multiplication.
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Properties of Real 4 X 6 = 24

Numbers

Distrbutive Property ) T T

Exponential Notation factor factor pI’OdUCt

The Order of
Operations

Linear Equations
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Linear Inequalities
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Lines.
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Review Topics In the product2-2-2-2 -2, notice that 2 is a factor several times.
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Review Topics In the product2-2-2-2 -2, notice that 2 is a factor several times. When this
Set Defnitions happens, we can use a shorthand notation, called an exponent to write
e repeated multiplication.
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Exponential Notation
In the product 2-2 -2 -2 -2, notice that 2 is a factor several times. When this
happens, we can use a shorthand notation, called an exponent to write
repeated multiplication. For example,
f exponent

2.2.2.2.2can be written as 2°. (Read as “two to the fifth power.")
———————

2 is a factor 5 times
base
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Exponential Notation
In the product2-2-2-2 -2, notice that 2 is a factor several times. When this
happens, we can use a shorthand notation, called an exponent to write
repeated multiplication. For example,
f exponent

2.2.2.2.2can be written as 2°. (Read as “two to the fifth power.")
———————

2 is a factor 5 times
base

This is called exponential notation . The exponent , 5, indicates how many
times the base, 2, is a factor.
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Exponential Expressions

Helpful Hint

An exponent applies only to its base. For example, 4 - 28 means 4-2-2-2

Helpful Hint

Dont forget that 2%, for example is not 2 - 4. The expression 2* means repeated
multiplication of the same factor.

24=2.2.2.2=16whereas 2-4 =8
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The Order of Operations

Review Topics Example: Simplify 6 4+ 2 - 30. Do you multiply or add first?
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"The Order of Operations |

When evaluating a mathematical expression, we will perform the operations in
the following order:

@ Begin with the expression in the innermost parenthesis or brackets and
work our way out.

® Change exponential expressions into repeated multiplication.

® Multiply or divide in order from left to right.
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Set Definiions When evaluating a mathematical expression, we will perform the operations in
;”‘T” the following order:

Absolute value @ Begin with the expression in the innermost parenthesis or brackets and
SJLZZILZZZ, Real work our way out.

s @ Change exponential expressions into repeated multiplication.

EETETIAREEL ® Multiply or divide in order from left to right.

St @ Add or subtract in order from left to right.
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The Order of Operations
Review Topics When evaluating or simplifying an algebraic or arithmetic expression, we
SetDefiniions always use the ORDER OF OPERATIONS. In other words we evaluate the

Number Types

— expression in the following order:
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The Order of M- MUItlpllcatIOn
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Multiplying Poly’s

Trinomial times
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Factoring
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Rational Expressions
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Example

Review Topics Example Recall that for any real number a, it is always true that
Set Defions —a = (-1) - a. Use the Order of Operations and —a = (-1) - a to simplify the
e arithmetic expression 5 — 102.
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Example

Review Topics Example Recall that for any real number a, it is always true that
o —-a = (-1) - a. Use the Order of Operations and —a = (~1) - a to simplify the
e arithmetic expression 5 — 102.
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e An equation is a statement (or sentence) indicating that two algebraic
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e An equation is a statement (or sentence) indicating that two algebraic

RS TS expressions are equal.

Sl e Suppose that a and b represent any real numbers, with the exception
e a # 0. A linear equation in one variable is an equation of the form
Properties of Real ax + b = 0. For example, when a = 1 and b = —4, the resulting linear
Distibutive Property equationin xis x —4 = 0.

ation

o If we replace the variable in a linear equation with a value that results in a

Linear Equations

Linear Equations true statement, we say that the value is a solution or root to the equation

R or that it satisfies the equation.
slopi

Perpendicular &

Parallel Lines
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Expressions
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Poly Add/Subtract
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Trinomial
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actoring
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Rational

An equation is a statement (or sentence) indicating that two algebraic
expressions are equal.

Suppose that a and b represent any real numbers, with the exception
a # 0. Alinear equation in one variable is an equation of the form
ax + b = 0. For example, when a = 1 and b = —4, the resulting linear
equationin xis x —4 = 0.

If we replace the variable in a linear equation with a value that results in a
true statement, we say that the value is a solution or root to the equation
or that it satisfies the equation.

Ex: How do you solve 2x — 4 = 0O for x?
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An equation is a statement (or sentence) indicating that two algebraic
expressions are equal.

Suppose that a and b represent any real numbers, with the exception
a # 0. Alinear equation in one variable is an equation of the form
ax + b = 0. For example, when a = 1 and b = —4, the resulting linear
equationin xis x —4 = 0.

If we replace the variable in a linear equation with a value that results in a
true statement, we say that the value is a solution or root to the equation
or that it satisfies the equation.

Ex: How do you solve 2x — 4 = 0O for x?

use the addn./subt. and mult./div. props of equality—Section 1.1
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e An equation can be an classified as
@ an IDENTITY,
@® a CONDITIONAL EQUATION,
® or a CONTRADICTION.

e An equation is called an IDENTITY when it is true for ALL VALUES of the
variable for which the equation is defined. For example, the equation
x2 — 49 = (x - 7) (x + 7) is an identity since it's a mathematical statement
that is true for every real number x.
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An equation can be an classified as

@ an IDENTITY,
@ a CONDITIONAL EQUATION,
© or a CONTRADICTION.

An equation is called an IDENTITY when it is true for ALL VALUES of the
variable for which the equation is defined. For example, the equation

x2 — 49 = (x - 7) (x + 7) is an identity since it's a mathematical statement
that is true for every real number x.

An equation is called CONDITIONAL when it is true for SOME VALUES of
a variable, BUT NOT ALL.
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An equation can be an classified as
@ an IDENTITY,
@® a CONDITIONAL EQUATION,
® or a CONTRADICTION.

An equation is called an IDENTITY when it is true for ALL VALUES of the
variable for which the equation is defined. For example, the equation

x2 — 49 = (x - 7) (x + 7) is an identity since it's a mathematical statement
that is true for every real number x.

An equation is called CONDITIONAL when it is true for SOME VALUES of
a variable, BUT NOT ALL. For example x? + 3 x + 2 = 0 is conditional
since it is an equation that is only true for real numbers x = -1, -2
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An equation can be an classified as

@ an IDENTITY,
@ a CONDITIONAL EQUATION,
© or a CONTRADICTION.

An equation is called an IDENTITY when it is true for ALL VALUES of the
variable for which the equation is defined. For example, the equation

x2 — 49 = (x - 7) (x + 7) is an identity since it's a mathematical statement
that is true for every real number x.

An equation is called CONDITIONAL when it is true for SOME VALUES of
a variable, BUT NOT ALL. For example x? + 3 x + 2 = 0 is conditional

since it is an equation that is only true for real numbers x = -1, -2

A CONTRADICTION is a false equation, such as 4 = 9.
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Solving Linear Equations

Definition
A linear equation in one variable is any equation that can be put in the form

a-x+b=c

where a, b and c are constants (numbers) and a # 0.

For example, 2-x + 3 = —1is a linear equation in one variable.
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Solving Linear Equations

Definition
A linear equation in one variable is any equation that can be put in the form

a-x+b=c
where a, b and c are constants (numbers) and a # 0.
For example, 2-x + 3 = —1is a linear equation in one variable.

2x, 3 and —1 are called the terms of the equation.
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Solving Linear Equations

Definition
A linear equation in one variable is any equation that can be put in the form

a-x+b=c
where a, b and c are constants (numbers) and a # 0.
For example, 2-x + 3 = —1is a linear equation in one variable.
2x, 3 and —1 are called the terms of the equation.

2x is a variable term and 3 and —1 are constant terms
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ial Notation

Definition
The solution set for an equation is the set of all numbers that when used in
place of the variable make the equation a true statement.

Example The solution set for 4x — 2 = 10 is {3} since replacing x with 3
makes the equation a true statement.

Solution:

4-(x)-2=10 Associative Property of Multiplication
4.(3)-2=10 Replace x with 3

12-2=10 The Order of Operations says that
we multiply before subtracting.
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Properties of Equality
[Addition Property of Equality ]

For any three algebraic expressions A, B and C,

then A+C=B+C

In words: Adding the same quantity to both sides of an equation will not change
the solution set.
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[Solving Linear Equations in One Variable J

Step 1: a. Use the Distributive Property to
separate terms, if necessary.

b. If fractions are present, consider multiplying both sides
by the LCD to eliminate the fractions.
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[Solving Linear Equations in One Variable ]

Step 1: a. Use the Distributive Property to
separate terms, if necessary.

b. If fractions are present, consider multiplying both sides
by the LCD to eliminate the fractions. If decimals are
present consider multiplying both sides by a power of 10
to clear the

equation of decimals.
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[Solving Linear Equations in One Variable ]

Step 1: a. Use the Distributive Property to
separate terms, if necessary.

b. If fractions are present, consider multiplying both sides
by the LCD to eliminate the fractions. If decimals are
present consider multiplying both sides by a power of 10
to clear the

equation of decimals.
c. Combine similar terms on each side of an equation.
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[Solving Linear Equations in One Variable ]

Step 1: a. Use the Distributive Property to
separate terms, if necessary.

b. If fractions are present, consider multiplying both sides
by the LCD to eliminate the fractions. If decimals are
present consider multiplying both sides by a power of 10
to clear the

equation of decimals.
c. Combine similar terms on each side of an equation.

Step 2:  Use the Addition Property of Equality to get all variable
terms

on one side of the equation and all constant terms on the
other

side.
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[Solving Linear Equations in One Variable ]

Step 1: a. Use the Distributive Property to
separate terms, if necessary.

b. If fractions are present, consider multiplying both sides
by the LCD to eliminate the fractions. If decimals are
present consider multiplying both sides by a power of 10
to clear the

equation of decimals.
c. Combine similar terms on each side of an equation.

Step 2:  Use the Addition Property of Equality to get all variable
terms

on one side of the equation and all constant terms on the
other

side.

Step 3:  Use the Multiplication Property of Equality to get the
variable by
itself on one side of the equation.
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Linear Inequalities in One
Variable

Definition
Replacing the equal sign in the general linear equation a - x + b = ¢ by any of
the symbols <, <, > or > gives a linear inequality in one variable

For example, 2-x-1<0and3x+ 5 > 8 are two different linear inequalities
in a single variable, x.
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[Addition Property for Inequalities j

For any three algebraic expressions A, B and C,

If A<B

then A+C<B+C

In words: Adding the same quantity to both sides of an inequality will not
change the solution set.

We can use the Addn. Prop. to write equivalent inequalities
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Example 1  Solve the
inequality, 5x + 4 < 4x + 2, then
graph the solution.

Solution: Try to get the variable terms on the left-hand side of the inequality,
and the constant terms on the right-hand side.
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Example 1  Solve the
inequality, 5x + 4 < 4x + 2, then
graph the solution.

Solution: Try to get the variable terms on the left-hand side of the inequality,
and the constant terms on the right-hand side.

5x+4<4x+2

5x + 4+ (—4) <4x+ 2+ (-4) Addition Prop. of Inequalities
5x+(4 + (—4)) < 4x+(2 + (—4)) Associative Prop. of Addition
5x +0 < 4x + (-2) Additive Inverse & Closure Props.

5x <4x -2 Additive Identity &

the Defn. of Subtraction
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Example 1  Solve the
inequality, 5x + 4 < 4x + 2, then
graph the solution.

Solution:
5x < 4x -2

5X + (—4X) < 4x -2 + (~4x)
BX + (—4x) < 4x + (~4x) - 2
(5x + (—4x)) < (4x + (—4x)) -2
(5-4)-x<0-2
1-x<-2

X< =2

Addition Prop. of Inequalities

Commutative Prop. of Addn.

Associative Prop. of Addn.

Distributive & Additive
Inverse Props.

Closure & Additive

Identity Props.
Multiplicative Identity Prop.
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Example 1  Solve the
inequality, 5x + 4 < 4x + 2, then
graph the solution.

Conclusion: The solution set of the given inequality is {x | x < —2}. This is
called writing the solution using set notation (or set-builder notation).

Graph:  We can shade the number line to the left of —2 to give a graphical
description of the solution set.

<

[N =
\ 4
8
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Example 1  Solve the
inequality, 5x + 4 < 4x + 2, then
graph the solution.

Conclusion: The solution set of the given inequality is {x | x < —2}. This is
called writing the solution using set notation (or set-builder notation).

Graph:  We can shade the number line to the left of —2 to give a graphical
description of the solution set.

<g¢— ) t >z
/
-2 0
We use a left-opening parenthesis at —2 to indicate that —2 is not part of the
solution set.
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Example 1  Solve the
inequality, 5x + 4 < 4x + 2, then
graph the solution.

An alternate and more compact way of writing the solution set is
(=00, -2)

This gives us 3 equivalent representations of the solution set to the original
inequality:

Set Notation Line Graph Interval Notation
(x| x<-2} << > (—00,-2)

o~
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Properties of Inequalities
[Multiplication Property of Inequalities ]

For any three algebraic expressions A, B and C, where C # 0,
If A<B,
then A-C<B-C if C is positive (C > 0)
or A-C>B-C if C is negative (C < 0)
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Properties of Inequalities
(Multiplication Property of Inequalities |

For any three algebraic expressions A, B and C, where C # 0,

If A<B,
then A-C<B-C if C is positive (C > 0)
or A-C>B-C if C is negative (C < 0)

In words: Multiplying both sides of an inequality by a positive quantity always
produces an equivalent inequality. Multiplying both sides of an inequality by a
negative number produces an equivalent inequality BUT it reverses the
direction of the inequality symbol.
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Example 2  Determine what set
is the solution to
—-2x—-3<3

Solution:
-2x-3<3
-2x-3+3< 3+3 Addition Prop. of Inequalities

-2x< 6 Additive Inverse & Identity Props
(— —) -(=2x) = (— 5) -6 Multiplication Prop. of Inequalities

X >-3 Closure
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Example 2  Determine what set
is the solution to
—-2x—-3<3

Solution:
-2x-3<3
-2x-3+3< 3+3 Addition Prop. of Inequalities

-2x< 6 Additive Inverse & Identity Props
1 1 s "
(— —) -(=2x) = (— 5) -6 Multiplication Prop. of Inequalities

X >-3 Closure

Set Notation
{x|x=>-3}
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Example 2  Determine what set
is the solution to
—-2x—-3<3

Solution:
-2x-3<3
-2x-3+3< 3+3 Addition Prop. of Inequalities

-2x< 6 Additive Inverse & Identity Props
1 1 s "
(— —) -(=2x) = (— 5) -6 Multiplication Prop. of Inequalities

X >-3 Closure

Set Notation Line Graph
{x|x>-3}

A
\
8
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Example 2  Determine what set
is the solution to
—-2x—-3<3

Solution:
-2x-3<3
-2x-3+3< 3+3 Addition Prop. of Inequalities

-2x< 6 Additive Inverse & Identity Props
1 1 s "
(— —) -(=2x) = (— 5) -6 Multiplication Prop. of Inequalities

X >-3 Closure

Set Notation Line Graph Interval Notation

{x|x>-3} [ >> [-3, )

xT

A
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Linear Inequalities in One
Variable

Classroom Examples: Take the next five minutes to work these 6 problems.
Graph the solution set to the given inequality, then write the solution set using
interval notation.

e x<-6
e x>5

e x>-1
e x>10

Classroom Examples: Solve each inequality. Graph the solution set, then
write the solution set using interval notation.

e 2x-1<-6

e -3x<2x-6
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The inequality statement —7 < x < 7 is to be read “x is in between -7 and 7.”
The statement —7 < x < 7 is called a composite inequality because it is
composed of the intersection of the sets described by -7 < x AND x < 7. We
can use the coordinate line to illustrate each solution set as follows:

. {x|x > -7}
X axis e
-7
X AXiS e {xlx <7}
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Linear Inequalities in One
Variable

Classroom Examples: Solve the following compound inequalities. Graph the
solution set on a number line, then write the solution set using interval notation.

o —7<2x+4+1<L7

e 3x-6<-3 or 3x-62>3
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Ordered Pairs

Definition

A pair of numbers enclosed in parenthesis and separated by a comma, such as
(-2,1), is called an ordered pair of numbers. The first number in the pair is
called the x-coordinate of the ordered pair; the second number is called the
y-coordinate. For the ordered pair (-2, 1), the x-coordinate is —2 and the
y-coordinate is 1.
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The two number lines divide the coordinate system into four quadrants,

which we number | through 1V in a counterclockwise direction.
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Graphing Ordered Pairs

Algorithm

To graph the ordered pair (a, b) on the rectangular coordinate
system, we:

@ begin at the origin and move along the x-axis a units right
or a units left (right if a is positive and left if a is negative).
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Graphing Ordered Pairs

Algorithm
To graph the ordered pair (a, b) on the rectangular coordinate
system, we:
@ begin at the origin and move along the x-axis a units right
or a units left (right if a is positive and left if a is negative).
@® From that point we move b units up or down (up if b is
positive and down if b is negative).
® The point where we end up is the graph of the ordered
pair.
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Example 2: Plot (graph) the following ordered pairs:

(3.0). (0.2), (-3,0), (0.-2),
To plot (0, 2), begin at the origin. Travel along the x-axis 0 units.
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Example 2: Plot (graph) the following ordered pairs:
] ~(8,0), (0,2), (-8,0), (0,-2), N
From that point (the origin), move up 2 spaces In the positive y
direction.
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Example 2: Plot (graph) the following ordered pairs:
_ (3,0, (0,2), (-3,0), (0,-2),
From that point (the origin), move up 2 spaces In the positive y
direction.
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Example 2: Plot (graph) the following ordered pairs:
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Example 2: Plot (graph) the following ordered pairs:
Review Topics (3’ 0), (0, 2), (_3, 0), (0, _2)’

N To plot (-3,0), begin at the origin.
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Example 2: Plot (graph) the following ordered pairs:

To plot (-3, 0), begin at the origin. Travel along the x-axis 3 units

(3,0), (0,2), (-3,0), (0,-2),

left (the negative x direction).
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Example 2: Plot (graph) the following ordered pairs:

(8,0). (0.2), (-3,0), (0,-2),
To plot (-3, 0), begin at the origin. Travel along the x-axis 3 units

left (the negative x direction).
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Example 2: Plot (graph) the following ordered pairs:

Review Topics (3’ 0), (0, 2), (_3, 0), (0, _2)’

R From that point (the origin), move up 0 spaces in the y direction.
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Example 2: Plot (graph) the following ordered pairs:

From that point (the origin), move up 2 spaces in the negative y

(3,0), (0,2), (-3,0), (0,-2),

direction (downwards).
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Solutions of a linear equation in
two variables

Any linear equation in two variables always has in infinite number of solutions,

and solutions come

in the form of ordered pairs.

Terminology

Definition

lllustration

Solution of an

equation in x and y

An ordered pair (a, b)
that yields a true
statement if
x=aandy=»>b

(1,4) is a solution of
y =5x-1, since
substituting x=1 and
y = 4 renders the
LHS = 4 and the
RHS=5(1)-1=4

LHS is an abbreviation for

RHS is an abbreviation for

“left-hand side” (of the equation)

“right-hand side” (of the equation)
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Equations and Graphs

Definition

For each ordered-pair solution, (a, b), of an equation in x and y there is a point
(a, b) in a rectangular coordinate plane. The set of all such points is called a
graph of the equation

We can graph a linear equation by finding 3 ordered-pair solutions of the
equation, plot the corresponding points on the rectangular grid, then draw a line
between the three points.
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Equations and Graphs

Definition

For each ordered-pair solution, (a, b), of an equation in x and y there is a point
(a, b) in a rectangular coordinate plane. The set of all such points is called a
graph of the equation

We can graph a linear equation by finding 3 ordered-pair solutions of the
equation, plot the corresponding points on the rectangular grid, then draw a line
between the three points.

We use the third point for “insurance.” If all three points line up in a straight we have not made a mistake!
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Example 3:  Graph the linear

equation y = —2x—3
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Since every value of x we substitute into the equation will be
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Y

(X, y
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That way, when we multiply by —%, thé result viill be an integer.
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; 1
equation = —>X—3
Next, we let x = 0 in the e%uattl;on to f'er the y2value of the orderec
pair which is associated with x-coordinate 0.
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Afterwards, we let x = 2 in'the equatlc}é.
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Concept Check: Graph
y=2x+3

Y

(X, y

—4 -3 -2 -1
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Graph

y=2x+3
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T BIEiE Definition

The graph of an equation has an x-intercept whenever the graph of the
equation crosses the x axis. The x intercept always occurs when the value of y
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We can define the slope of a line as the ratio of the vertical
change to the horizontal change when moving from one point
to another on the line.
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Geometrically, we define the slope of a line as the ratio of the
vertical change to the horizontal change when moving from
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Geometrically, we define the slope of a line as the ratio of the
vertical change to the horizontal change when moving from
one point to another on the line.
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Horizontal Change = Run = 2 -

L 5

L 4
ertical Change = Rise = 4

A



http://timbusken.com/

Tim Busken

Review Topics
Set Definitions
Number Types
Opposites
Absolute Value
Operations

Properties of Real
Numbers

Distributive Property
Exponential Notation

The Order of
Operations

Linear Equations
Linear Equations
Linear Inequalities
Coordinate System
Lines

slope

Perpendicular &
Parallel Lines

Algebraic
Expressions

Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly's

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions

Vertical Change = Rise = 4

Horizontal Change
5

4

t

t

5



http://timbusken.com/

Tim Busken

Notice that the vertical change is measured by subtracting the
y-coordinates of the two points, 5 -1 = 4.
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Notice that the vertical change is measured by subtracting the
y-coordinates of the two points, 5 — 1 = 4. The horizontal
change is the difference between the x-coordinates, 5 -3 = 2.
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Ex. Find the slope of a line through (3,4) and
(1,-2).

L 5 4
L 4 (3’4) ]
L 3 i
L 2 i
L 1 i
< > L
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Ex. Find the slope of a line through (3,4) and

Review Topics . _
Set Definitions SIO o Rlse 6 ( 1, 2) .
Number Types — —
Opposites p Run 2

Absolute Value

Operations

Properties of Real

s AY

Distributive Property

Exponential Notation
The Order of

RIER)
Linear Equations
Linear Equations 3
Linear Inequalities
Coordinate System

Lines

slope L

Perpendicular &

Parallel Lines < >
Algebraic -5 -4

Expressions
Polynomials

Poly Add/Subtract L

Combining Like
Terms

Multiplying Poly's

Trinomial times L
Binomial

Factoring - -5 1
Polynomials

GCF I I I I I I I I I I

Factor By Grouping

ac-grouping method \

Rational Expressions


http://timbusken.com/

Tim Busken

Ex. Find the slope of a line through (3,4) and
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Ex. Find the slope of a line through (3,4) and
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(3,-2).
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Ex. Find the slope of a line through (-3, 2) and

We expect a negative slope for the solution beéﬁu‘s@the graph
of the line falls from left to right.

AY

\



http://timbusken.com/

Tim Busken

Review Topics
Set Definitions
Number Types
Opposites
Absolute Value
Operations

Properties of Real
Numbers

Distributive Property
Exponential Notation

The Order of
Operations

Linear Equations
Linear Equations
Linear Inequalities
Coordinate System
Lines

slope

Perpendicular &
Parallel Lines

Algebraic
Expressions

Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly's

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions
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Definition

Let (x1,y1) and (X2, y2) be any two points on the rectangular
RevisW Topics coordinate plane. The SLOPE of a line which passes through
the points (x1, y1) and (xz, y2) is m, where m is given by the

formula:
m— (y2-w1)
(X2 —x1)
e A
Y2 1
Y2 —
Al 1
Ty — X1
< : '. N
A
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Classroom Examples: Take some time out to

work these 2 problems.

Use the slope formula, m = M to find the slope of a line

. . _be-x)
containing the given points.

e (7,-4)and (4,2)

e (2,-3)and(-1,-3)
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The Equation of a Line

Suppose, now, that line I has slope m and y-intercept b, then
what is the equation for |? Because the y-intercept is b, we
know that point (0, b) is on the line. If (x, y) is any other point
on [, then using the definition for slope, we have

y-b m
x-0
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The Equation of a Line

Review Topics

Set Definitions

Number Types

Suppose, now, that line I has slope m and y-intercept b, then
what is the equation for |? Because the y-intercept is b, we
know that point (0, b) is on the line. If (x, y) is any other point
on [, then using the definition for slope, we have

y=b_
X-0

Multiplying both sides of this equation by x, then adding b to
both sides gives
y=mx-+b
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Definition (The Equation of a Line: The Slope-Intercept
Form)

Suppose m and b are real numbers (constants). Then another
form for the equation of a line is

y=mx+b>b

where m represents the slope of the line and b represents the
y-intercept.
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Classroom Examples: Take some time out to
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ki form (y = mx + b).
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Review Topics

Set Definitions

Suppose m and b represent particular, but arbitrarily chosen
real numbers (fixed constants). A linear function , f(x), has
the form

fx)=m-x+b

where m represents the slope of the line and b represents the
y intercept.

slope

Example: Suppose f(x) =2x -1
What is the slope of f and what is it's y intercept.
Explain the geometric interpretation of f(3).
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Classroom Examples

Review Topics

Set Definitions

7. Find the equation of the line with slope 3 that contains the
point (-1, 2). Use the Point-Slope Form, y — y1 = m(x — xq).

8. Find the equation of the line through (2,5) and (6, -3).

slope

9. Find the equation of the line that goes through the point
(3,2), and is perpendicular to the graph of 3y —y = 2.
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Find the equation of the line that goes through the point

(3,2), and is perpendicular to the graph of 3y —y = 2.
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Theorem
Review Topics Two lines have the same slope if and only if they are parallel.
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Classroom Example
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10. Find the equation of the line that goes through the point
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Definition (The Equation of a Line: Standard Form)

Suppose A, B and C represent any real numbers. A linear
equation in two variables is an equation having the form

Ax+By=2C,

For example, 2 x + 3y = 1 is a linear equation in the two
variables x and y which is written in standard form.

Determine whether or not the following equations are linear
equation in two variables . If not, why?

®y=2x-1
®2y—x=4
®2x>+y=1
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In mathematics, a theorem is a statement that has been proven on the
basis of previously established statements, such as other theorems, and
previously accepted statements, such as axioms.

+, —, X, + are called the arithmetic operators
When a letter represents any number from a set of numbers, it is called a
variable .

A constant is either a fixed number, such as 5, or a letter or symbol that
represents a fixed number.
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e An algebraic expression is any combination of variables, constants,
Review Topics grouping symbols, exponents and arithmetic operators.
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e An algebraic expression is any combination of variables, constants,
grouping symbols, exponents and arithmetic operators. The terms
contained in the given expression are t, 29, 5ab, and2x/y.

¢ To evaluate an algebraic expression , substitute a numerical value for
each variable into the expression and simplify the result by applying the
order of operations in a left to right fashion.
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A term is either a single number or variable, or the product or quotient of several
numbers or variables separated from another term by a plus or minus sign in an
Review Topics overall expression.
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Definition

A term is either a single number or variable, or the product or quotient of several
numbers or variables separated from another term by a plus or minus sign in an
overall expression.

For example, the following algebraic expression

100 + 3x + 5yz%w® — gx

2
has terms 100, 3x, 5yz?w?, and 3
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Definition

A term is either a single number or variable, or the product or quotient of several
numbers or variables separated from another term by a plus or minus sign in an
overall expression.

For example, the following algebraic expression

2
100 + 3x + 5yz%w® — 3%
2,3 2
has terms 100, 3x, 5yz=w*, and §x.

Definition
The numerical factor of a term is a coefficient .
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We call n the degree of the monomial.

«O» «F»

DA
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Definition
We call n the degree of the monomial.

The degree of a nonzero constant is zero. Because 0 = 0x = 0x?> = 0x3 = ..., we
cannot assign a degree to the 0. Therefore, we say 0 has no degree.

Monomial | Coefficient Degree
3 3 0
-5x2 -5 2

x7 1 7

0 0 no degree

aD p(x) = 4x~2 is not a monomial because the exponent of the variable, x, is -3
and -3 is not a whole number.

p(x) = 2x*/® is not a monomial because the exponent of the variable is 1/3,
and 1/3 is not a whole number.
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A polynomial of degree n is an expression of the form:

an X"+ a1 X"+ rasxPt+axi+ax+a

where n is a non-negative integer and a, # 0.

The numbers ap, ap-1, ... ,as, az, ai, a are the COEFFICIENTS of the polynomial.
ao Is called the CONSTANT TERM.
ap x" is called the LEADING TERM of the polynomial.

ap is called the LEADING COEFFICIENT of the polynomial.

n is called the DEGREE of the polynomial.
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Polynomial addition and subtraction is as one would expect.

(x*=5x) - (3x* —4x - 1) =

= (x? -5x)-1(3x2 —4x - 1)
= (x*=5x) + (-1)(38x% —4x - 1)
=(x®-5x)-3x2+4x+1

2

= x2-5x -3x*+4x+1

= (x®2=3x%) + (-5x +4x) + 1

=2 - x1]

Example Compute the difference (x2 - 5x) — (3x2 — 4x - 1)

since —a=(-1)-a
sincea—-b =a+ (-b)
distr. prop

assoc. prop

comm. and assoc. props

addn closure prop
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Definition (Like Terms)
Like terms are terms that contain the same variable(s) raised to the same
power(s). Like terms can be combined or collected together.

Example Identify the like terms in 4x3 4+ 5x — 7x% + 2x3 + x?

Solution:

like terms: 4x° and 2x° same variable and exponent

like terms: — 7x? and x? same variable and exponent

Example Identify the like terms in 8x2y? + 4x — 6x° + 2x2y?

Solution:

like terms: 8x2y? and 2x2y? same variables and exponents
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The product of two binomials results in four terms before the like
terms are combined. The acronym “Foil” stands for FIRST, OUTER,
INNER, LAST, and should remind you how to compute the product of
two binomials. Consider the following product:

Opposites

Review Topics

Set Definitions

E o I L
(a+b)(c+d)=a(ctd)+b(ctd)="ac + ad + bc + bd
The product of the two binomials consists of four terms:

e the product of the FIRST term of each (ac),

e the product of the OUTER term of each (ad),

e the product of the INNER term of each (bc), and
e the product of the LAST term of each (bd).

2 Examples:

a) (x+4)-(2x-3) b) (3V6-2V5)?



http://timbusken.com/

Tim Busken

Review Topics
Set Definitions
Number Types
Opposites
Absolute Value
Operations

Properties of Real
Numbers

Distributive Property
Exponential Notation

The Order of
Operations

Linear Equations
Linear Equations
Linear Inequalities
Coordinate System
Lines

slope

Perpendicular &
Parallel Lines

Algebraic
Expressions

Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly's

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions

Example: Multiply (x? — 3x + 4) - (2x — 3)

Solution

(x2=3x+4)-(2x-3) =

= (2x=3)- (x> —=3x + 4)

=2x-(x* =3x+4)+ (-3) - (x** - 3x + 4)
=2x% - 6x% +8x - 3x* +9x - 12

=2x% + (-6x2 — 3x2) + (8x + 9x) — 12

:‘2x3—9x2+17x—12‘

comm prop X
distr. prop x
distr. prop x

comm., assoc. +

addn closure prop
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Review Topics G C F

Set Definitions

Number Types Factoring reverses multiplication. Consider the polynomial expression 6x? — 3x,
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M 6x2 — 3x = (3x) - (2x) — (3x) - (1)

! 3x-(2x-1) since a-b—a-c=a-(b-c)
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Linear Equa

R We can rewrite 6x? — 3x as a difference of two products. Afterwards, we can
Coordinate System rewrite an equivalent expression using the distributive property. We call this
process factoring out the gcf

es

slope

e Definition (The #1 Rule of Factoring)
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R The first step to factoring any algebraic expression is to factor out the gcf (if
roy e there is one).
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Definition
The greatest common factor (GCF) for a polynomial is the largest monomial
that divides (is a factor of) each term of the polynomial.

Example: The greatest common factor for 25x° + 20x* — 30x2 is 5x3 since it is
the largest monomial that is a factor of each term.

25x° 4 20x* — 30x3 = 5x% - (5x2) + 5x° - (4x) — 5x° - (6)
=5x%. (5x% 4+ 4x - 6)
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T e [ How to find the GCF of a polynomial ]

@ Find the GCF of the coefficients of each variable factor.

R?‘”?‘N Topics @® For each variable factor common to all the terms, determine
. ":‘:,‘1‘: the smallest exponent that the variable factor is raised to.
R ® Compute the product of the common factors found in Steps 1 and 2. This
S expression is the GCF of the polynomial.

Factor the greatest common factor from each of the following
e 8x3 —8x% - 48x
e 15a’ — 25a° + 30a°
o 12x*y5 — 9x3y* — 15x5y3
4(a+ b)* +6(a + b)® + 16(a + b)?
X(x+7)+2(x+7)
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Factoring Trinomials with a
Leading Coefficient of 1

Earlier in the chapter, we multiplied binomials.
(x+2)(x+8) = x? +10x + 16
(x+86)(x +3)=x*+9x+18

In each case, the product of the two binomials is a trinomial.
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Factoring Trinomials with a
Leading Coefficient of 1

Earlier in the chapter, we multiplied binomials.
(x+2)(x+8) = x? +10x + 16
(x+86)(x +3)=x*+9x+18

In each case, the product of the two binomials is a trinomial. The first term in
the resulting trinomial is obtained by multiplying the first term in each binomial.
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Factoring Trinomials with a
Leading Coefficient of 1

Earlier in the chapter, we multiplied binomials.
(x+2)(x+8) = x? +10x + 16
(x+86)(x +3)=x*+9x+18

In each case, the product of the two binomials is a trinomial. The first term in
the resulting trinomial is obtained by multiplying the first term in each binomial.
The middle term arises from adding the product of the two inside terms with the
product of the two outside terms. The last term is the product of the two outside
terms. The last term is the product of the last terms in each binomial.
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Factoring Trinomials with a
Leading Coefficient of 1

In general,
(x+a)-(x+b)=x>+ax+bx+a-b
=x*+(a+b)x+a-b
We can view this generalization as a factoring problem

x4+ (a+b)x+a-b=(x+a) (x+b)
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Distributive Property = X2 + (a + b)X +a-b
Exponential Notation
The Order of

Operations We can view this generalization as a factoring problem

Linear Equations

Linear Equations >

Linear Inequaties x*+(a+b)x+a-b=(x+a) (x+b)
Coordinate System

Lines

siope To factor a trinomial with a leading coefficient of 1, we simply find the two
ST numbers a and b whose sum is the coefficient of the middle term, and whose

Parallel Lines

Algebraic product is the constant term.

Expressions
Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly's

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions
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Factoring Trinomials with a
RS Leading Coefficient of 1

Set Definitions

Number Types Factor.

Opposites

Absolute Value . X2 +5x+4
Operations

P\‘upe:nesu! Real ° XZ + X + 6
Numbers ° X2 +9x + 14

Distributive Property 2
Exponential Notation e x“+ 11x+ 24
The Order of

e e x2+19x + 34
Linear Equations . X2 + 12x + 27

Linear Equations

Linear Inequalities ° X2 + ZOX + 64
Coordinate System ° X2 + 18x + 65

Lines
slope o X2 —x +5

Perpendicular &

Parallel Lines o X2 —+ 5Xy =+ 4y2
S * X2+ 5xy + 6y
Polynomials ° X2 + 12Xy+ 27y2

Poly Add/Subtract

Combining Like ° fn2 +19mn —+ 60”2
Terms 2

Multiplying Poly's ° X+ 2x - 15

Trinomial times o x2—7x—18

Binomial

Factoring ° X2 + X - 20

Polynomials

o x2+410x — 24

Factor By Grouping
ac-grouping method

Rational Expressions
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Review Topics
Set Definitions
Number Types
Opposites.
Absolute Value
Operations

Properties of Real
Numbers

Distributive Property
Exponential Notation

The Order of
Operations

Linear Equations
Linear Equations
Linear Inequalities
Coordinate System
Lines

slope

Perpendicular &
Parallel Lines

Algebraic
Expressions

Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly's

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions

Polynomials with four terms can sometimes be factored by grouping
Example Factor x* — 2x% — 8x + 16
Solution:

x* —2x® - 8x + 16 = (x* — 2x3) + (-8x + 16) (assoc. prop +)

X 06)+ () ()0 x+ (0)- -2
=x3(x-2)-8(x—-2) (distr. prop.)
=x3(x-2)-8(x—2) (identify common factor)

=|(x-2)(x*-8) (distr. prop)

**Technically we are not done. This is not the prime factorization of the given
polynomial since x® — 8 can be factored with the difference of cubes formula.
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Tim Busken Problem: Factor ax? + bx + ¢ Problem: Factor 10x2 — 11x — 6

IREMEL TS (1) Multiply a times c. (1) a=10, b =-11, ¢ = -6,

Set Definitions

Number Types soclearly a-c = -60

Opposites
S (2) List all possible pairs of -60 -60

N numbers whose product is ac 7N\ N\
S -6-10  -1-60
6-(-10)  1-(-60)
e quations 3.(-20)  -5.12
— 320 5-(-12)

Coordinate System ~15-4 15. (-4)

o (3) Box the pair whose sumisb,” | (3) b=-11,and -15+ 4 = —-11

Perpendicular &
Parallel Lines

Algebraic
Expressions

Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly’s

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions
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Review Topics
Set Definitions
Number Types
Opposites
Absolute Value
Operations

Properties of Real
Numbers

Distributive Property
Exponential Notation

The Order of
Operations

Linear Equations
Linear Equations
Linear Inequalities
Coordinate System
Lines

slope

Perpendicular &
Parallel Lines

Algebraic
Expressions

Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly’s

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions

Problem: Factor ax? + bx + ¢

(4) Replace b with the sum
of the circled pair. Distribute
X into this quantity

Problem: Factor 10x2 — 11x — 6

(4) 10x2-11x—6
= 10x?+(-15x + 4x)-6
=10x? - 15x + 4x - 6

(5) Now factor by grouping:
Use parenthesis to group the
first two terms, and another ()
to group the second two terms.

(5) (10x? — 15x) + (4x — 6)
=5x(2x —3) +2(2x - 3)
=5x(2x - 3)+2(2x - 3)

= (2x — 3)-(5x + 2)
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Recall: The Number Types

Review Topics Defl n ition
Set Definitions
Number Types The set of whole numbers,
Opposites
S W =1{0,1,2,3,4,...)
Properties of Real
Numby . . o .
e is the set of natural numbers unioned with zero, written W = N U {0}.
Exponential Notation

The Order of
Operations

Linear Equations
Linear Equations
Linear Inequalities
Coordinate System
Lines

slope

Perpendicular &
Parallel Lines

Algebraic
Expressions

Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly's

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions
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Tim Busken

Recall: The Number Types

Review Topics Defl n ition
Set Definitions .
T The set of integers,
Opposites
bsoll I
S Z={..,-4,-3,-2,-1,0,1,2,3,4,...}
Properties of Real
Numbers . . .
N — is also known as all the positive and negative whole numbers.
Exponential Notation

The Order of
Operations

Linear Equations
Linear Equations
Linear Inequalities
Coordinate System
Lines

slope

Perpendicular &
Parallel Lines

Algebraic
Expressions

Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly's

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions
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Review Topics
Set Definitions
Number Types
Opposites
Absolute Value
Operations

Properties of Real
Numbers

Distributive Property
Exponential Notation

The Order of
Operations

Linear Equations
Linear Equations
Linear Inequalities
Coordinate System
Lines

slope

Perpendicular &
Parallel Lines

Algebraic
Expressions

Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly’s

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions

Recall: The Number Types

Definition
A rational number is any number that can be expressed as the ratio of two
integers. The set of rational numbers is written symbolically as

a
o2

Note that any integer “a” is a rational number since a = 2.

a and b are any integers, and b # 0}
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Review Topics
Set Definitions
Number Types
Opposites
Absolute Value
Operations

Properties of Real
Numbers

Distributive Property
Exponential Notation

The Order of
Operations

Linear Equations
Linear Equations
Linear Inequalities
Coordinate System
Lines

slope

Perpendicular &
Parallel Lines

Algebraic
Expressions

Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly's

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions

Rational expressions

A rational expression is defined similarly as any expression that can be written
as the ratio of two polynomials.

Definition (Rational Expressions)

rational expressions :{ g ’ p and g are polynomials, q # 0}
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Review Topics
Set Definitions
Number Types
Opposites
Absolute Value
Operations

Properties of Real
Numbers

Distributive Property
Exponential Notation

The Order of
Operations

Linear Equations
Linear Equations
Linear Inequalities
Coordinate System
Lines

slope

Perpendicular &
Parallel Lines

Algebraic
Expressions

Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly’s

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions

Rational expressions

A rational expression is defined similarly as any expression that can be written
as the ratio of two polynomials.

Definition (Rational Expressions)

rational expressions :{ g | p and g are polynomials, q # O}

Some examples of rational expressions are

1 2m-3 x2-3x-1

X
x’ 6n-7" x2-3x-5’ y -
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Rational expressions

Review Topics Basic Properties
Number Types Multiplying (or dividing) the numerator and denominator by the same nonzero
e expression may change the form of the rational expression, but it will always
ol produce an expression equivalent to the original one.
roperties of Real
Numbers

Distributive Property
Exponential Notation

The Order of
Operations

Linear Equations
Linear Equations
Linear Inequalities
Coordinate System
Lines

slope
Perpendicular &
Parallel Lines

Algebraic
Expressions

Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly's

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions
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Review Topics
Set Definitions
Number Types
Opposites
Absolute Value
Operations

Properties of Real
Numbers

Distributive Property
Exponential Notation

The Order of
Operations

Linear Equations
Linear Equations
Linear Inequalities
Coordinate System
Lines

slope

Perpendicular &
Parallel Lines

Algebraic
Expressions

Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly’s

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions

Rational expressions

Basic Properties

Multiplying (or dividing) the numerator and denominator by the same nonzero
expression may change the form of the rational expression, but it will always
produce an expression equivalent to the original one.

We use this property to reduce fractions to lowest terms. For example,

2

a7

w

6 3
8 T4
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T B Using Basic Properties
In a similar fashion, we reduce rational expressions to lowest terms by

Revley Topltes @ first factoring the numerator and denominator,
Set Deiniions ® and then dividing both numerator and denominator by any factors they
Number Types

have in common.

Opposites
Absolute Value
Operations

Properties of Real
Numbers

Distributive Property
Exponential Notation

The Order of
Operations

Linear Equations
Linear Equations
Linear Inequalities
Coordinate System
Lines

slope

Perpendicular &
Parallel Lines

Algebraic
Expressions

Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly's

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions
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T B Using Basic Properties
In a similar fashion, we reduce rational expressions to lowest terms by

Revley Topltes @ first factoring the numerator and denominator,
Set Deiniions ® and then dividing both numerator and denominator by any factors they
e have in common.

Opposites
Absolute Value
Operations

Properties of Real

Numbers

Distributive Property

Exponential Notation X2 — 25

The Order of Example: Reduce ~_5 to lowest terms.
Operations -

Linear Equations
Linear Equations
Linear Inequalities
Coordinate System
Lines

slope

Perpendicular &
Parallel Lines

Algebraic
Expressions

Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly's

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions


http://timbusken.com/

Tim Busken

Review Topics
Set Definitions
Number Types
Opposites
Absolute Value
Operations

Properties of Real
Numbers

Distributive Property
Exponential Notation

The Order of
Operations

Linear Equations
Linear Equations
Linear Inequalities
Coordinate System
Lines

slope

Perpendicular &
Parallel Lines

Algebraic
Expressions

Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly's

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions

Using Basic Properties
In a similar fashion, we reduce rational expressions to lowest terms by

@ first factoring the numerator and denominator,
® and then dividing both numerator and denominator by any factors they
have in common.

2

x-—-25
Example: Reduce ~_5 to lowest terms.

Solution:

x*—-25 (x-5)-(x+5) (x—57-(x+5) .
x-5 x-5 N =X
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Review Topics
Set Definitions
Number Types
Opposites
Absolute Value
Operations

Properties of Real
Numbers

Distributive Property
Exponential Notation

The Order of
Operations

Linear Equations
Linear Equations
Linear Inequalities
Coordinate System
Lines

slope

Perpendicular &
Parallel Lines

Algebraic
Expressions

Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly's

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions

Using Basic Properties
We reduce rational expressions to lowest terms by
@ first factoring the numerator and denominator,

® and then dividing both numerator and denominator by any factors they
have in common.

Try This One! Reduce to lowest terms.

x2 —10x + 25
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Review Topics
Set Definitions
Number Types
Opposites
Absolute Value
Operations

Properties of Real
Numbers

Distributive Property
Exponential Notation

The Order of
Operations

Linear Equations
Linear Equations
Linear Inequalities
Coordinate System
Lines

slope
Perpendicular &
Parallel Lines

Algebraic
Expressions

Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly's

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions

Using Basic Properties

We reduce rational expressions to lowest terms by

@ first factoring the numerator and denominator,
® and then dividing both numerator and denominator by any factors they

have in common.

Try This One! Reduce

Solution:

X—-5 X—-5

x2 —10x + 25

to lowest terms.

1-(x-5) 1-(x—5T 1

Xx2—10x + 25  (x—5)2

- (x=5)(x-5)  (x-5)(x—5] x-5
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Review Topics
Set Definitions
Number Types
Opposites
Absolute Value
Operations

Properties of Real
Numbers

Distributive Property
Exponential Notation

The Order of
Operations

Linear Equations
Linear Equations
Linear Inequalities
Coordinate System
Lines

slope

Perpendicular &
Parallel Lines

Algebraic
Expressions

Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly's

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions

Using Basic Properties
We reduce rational expressions to lowest terms by

@ first factoring the numerator and denominator,
® and then dividing both numerator and denominator by any factors they
have in common.

-3+ 5x
Try This One! Reduce S to lowest terms.
25x2 -9
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Using Basic Properties

We reduce rational expressions to lowest terms by

Review Topics @ first factoring the numerator and denominator,
j‘”l'm ® and then dividing both numerator and denominator by any factors they
Oppostes have in common.

Absolute Value
Operations

Properties of Real
Numbers

Distributive Property
Exponential Notation . _3 + 5X

The Order of Try This One!  Reduce ———— to lowest terms.
Operations 25x2 -9

Linear Equations

Linear Equations

Linear Inequalities Solution :
Coordinate System

Lines

:::Jeeud\cua\& _3 + 5X 5X - 3 l * (5X - 3) l M l

e 25x2-9 (5x)2-32  (5x+3)-(5x—-3) (5x+3)(5x—3) b5x+3

Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly’s

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions
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Try This One!

5
Reduce

— " to lowest terms.

P

Do
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Review Topics

Set Definitions
Number Types
Opposites

Absolute Value

Operations

Properties of Real
Numbers

Distributiv

Linear Equations

inear Inequalities
Coordinate System
ines

slop
Perpendicular &
Parallel Lines

Algebraic
Expressions

Solynomials

Soly Add/Subtrac

Combining Like

Terms

Multip

Trinomial
Binomial

actoring
blynomials

actor By Grouping
ac-grouping method

Rational Expressions

. 5x
Try This One! Reduce 3 to lowest terms.

—2X

Solution:

First degree polynomials have form ax + b for real numbers a and b with a not
equal to zero. First degree polynomials are always prime, unless the numbers a
and b have a greatest common factor. So, the given expression is prime (not
factorable), since both first degree polynomials do not have a common constant
that can be divided out of both numerator and denominator. Therefore, the
given rational expression is in lowest terms.
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Try This One! Reduce S

to lowest terms.
12y2 o6y 10

(O Fr =

= <

Hac
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) 16y° — 250
Review Topics Try This One! Reduce —————
Set Definitions 12y2 — 26y — 10

Number Types

to lowest terms.

- 16y3 — 250 - (8y3 — 125 2y)3 —53
Operations Solution: 4 = 2 ( Y ) = ( y)
Properties of Real 12y2 — 26y - 10 2 . (6y2 - 13y - 5) 6y2 + 2y — 15y -5

Numbers

Distributive Property
Exponential Notation

The Order of
Operations

Linear Equations
Linear Equations
Linear Inequalities
Coordinate System
Lines

slope

Perpendicular &
Parallel Lines

Algebraic
Expressions

Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly’s

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions
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16y — 250

Review Topics Try This One! Reduce to lowest terms.

Set Definitions 12y2 - 26y - 10

Number Types

16y3 - 250 Z-(8y°-125)  (2y)*-5°

Solution: = =
pron 12y? -26y-10 Z2-(6y2-13y-5) 6y2+2y—15y-5
Spenenialoion - (2y-5)(4y*+10y+25) _ (2y-5)(4y*+10y+25) _ (2y-5)(4y>+10y+25)
T (6y2+2y)+(-15y-5) T 2y-(3y+2)+(-5)(3y+2) T (By+2)(2y-5)
Lm\':'a\ %[Vfd'i[)v‘ﬁy _ (4y2+10y+25)
Linear Inequalities = —(3y+2)

Coordinate System

Algebraic
Expressions

Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly’s

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions
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3a3+3
Thi -
Try This One educe T

to lowest terms.
+6

P

Do
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Review Topics Reduce

Set Definitions

Try This One!

Number Types
Opposites 3
Absolute Value . 3a + 3
Solution:

Operations

6a

a®+3

to lowest terms.

2_6a+6

3(a®+1)

3(a+1)(a?

1)

Properties of Real
Numbers

Distributive Property

N R B G

6a2_6a+6

6(a2-a—+1)

3la+1)

6(a’>~a+1)

(a+1)

Operations 5 - 3.2
Linear Equations :
Linear Equations
Linear Inequalities
Coordinate System
Lines

slope

Perpendicular &
Parallel Lines

Algebraic
Expressions

Polynomials
Poly Add/Subtract

Combining Like
Terms

Multiplying Poly’s

Trinomial times
Binomial

Factoring
Polynomials

GCF
Factor By Grouping
ac-grouping method

Rational Expressions

3-2

2
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2 — p—
Try This One! Reduce i 3x + ax — 3a

to lowest terms.
2 _ax — 3x T 3a

<o AT«

> <

Q>
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2
; ' ) Xx“—3x+ax-3a
RevisW Topics Try This One!  Reduce ———————— to lowest terms.

Set Definitions

X?—ax—-3x+ 3a

Solution:
x?-3x+ax-3a (x¥*-3x)+(ax-3a)  x(x-3)+a(x-3)

x2—ax-3x+3a (x2-ax)+(-3x+3a) x(x-a)+(-3)(x-a)

Exponential Notation

The Order of

_ (x+a)(x-3)  (x+a)x—3 _(x+a)

Linear Equations

- (x-a)(x-3)  (x-a)x—3] (x-a)

GCF

actor By Grouping
ac-grouping method

Rational Expressions
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Try This One!

-b
Reduce 5_a to lowest terms.

«O» «F»

DA
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Try This One!

-b
Reduce 5_a to lowest terms.

«O» «F»

DA
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