Algebra 2

Scope and Sequence

	Six Weeks 2: Linear Functions, Linear Inequalities and Absolute Value Functions

22 days: 45 minutes per day

	a.5     Tools for algebraic thinking. Techniques for working with functions and equations are essential in understanding underlying relationships. Students use a variety of representations (concrete, pictorial, numerical, symbolic, graphical, and verbal), tools, and technology (including, but not limited to, calculators with graphing capabilities, data collection devices, and computers) to model mathematical situations to solve meaningful problems.

a.6     Underlying mathematical processes. Many processes underlie all content areas in mathematics. As they do mathematics, students continually use problem-solving, language and communication, and reasoning (justification and proof) to make connections within and outside mathematics. Students also use multiple representations, technology, applications and modeling, and numerical fluency in problem-solving contexts.

2A.1   The student uses properties and attributes of functions and applies functions to problem situations.

2A.2   The student understands the importance of the skills required to simplify algebraic expressions and solve equations and inequalities in problem situations.

2A.4   The student connects algebraic and geometric representations of functions.

2A.10 The student formulates equations and inequalities based on rational functions, uses a variety of methods to solve them, and analyzes the solutions in terms of the situation.


	TEKS
	TAKS Obj.
	Instructional Scope
	Possible Resources

	
	
	
	Instruction
	Assessment
	District

	A.5.C  Use, translate, and make connections among algebraic, tabular, graphical, or verbal descriptions of linear functions.

 2A.2.A  Use tools including factoring and properties of exponents to simplify

expressions and to transform and solve equations.

2A.2.A Use tools including factoring and properties of exponents to simplify

expressions and to transform and solve equations.

A.7.A  Analyze situations involving linear functions and formulate linear equations or inequalities to solve problems.

A.7.B  Investigate methods for 

solving linear equations and 

inequalities using concrete models, graphs, and the properties of equality,

select a method, and solve the

equations and inequalities.

A.7.C  Interpret and determine them reasonableness of solutions to linear equations and inequalities.
2A.1.A  Determine reasonable domain and range values for continuous and discrete

situations.

2A.3.A  Analyze situations and formulate  systems of equations to solve problems.

2A.3.B  Use graphs or tables to solve systems of equations.

2A.3.C  Interpret and determine the reasonableness of solutions to systems of equations.
2A.4.A  Identify and sketch graphs of  parent functions.

2A.1.A Determine reasonable domain and range values for continuous and discrete

situations.

2A.3.A Analyze situations and formulate systems of equation to solve problems.

2A.3.B Use algebraic methods to solve systems of equations.

2A.3. C Interpret and determine the

reasonableness of solutions to systems of equations for given contexts.

2.A.4.A Identify and sketch graphs of parent functions.

2A.1.A  Determine reasonable domain and range values for continuous and discrete situations. 

2A.3.A  Analyze situations and formulate systems of equations in two or more unknowns to solve problems.

2A.3.B  Use algebraic methods, graphs, tables, to solve systems of equations.

2A.3.C  Interpret and determine the reasonableness of solutions to systems of equations.

2A.1.A  Determine reasonable domain and range values for continuous and discrete situations.

2A.3.A  Analyze situations and formulate systems of equations to solve problems.

2A.3.B  Use graphs or tables to solve systems of equations.

2A.3.c  Interpret and determine the reasonableness of solutions to systems

of equations.

2A.4.A  Identify and sketch graphs of  parent functions.
A.7.A  Analyze situations  involving linear functions  and formulate linear equations or inequalities to solve problems.

A.7.B  Investigate methods for solving linear equations and inequalities using concrete models, graphs, and the 

properties of equality, select a method, and solve the equations and inequalities.

A.7.C  Interpret and determine the reasonableness of solutions to linear equations and inequalities.  
2A.2.A  Use tools including factoring and properties of exponents to simplify expressions and to transform and solve equations.

2A.1 Uses properties and attributes of functions and applies functions to problem situations.

2A.2 Understands the importance of the skills required to manipulate symbols in order to solve problems and uses the necessary algebraic skills required to simplify algebraic expressions and solve equations and inequalities in problem situations.

2A.2.A   Use tools including factoring and properties of exponents to simplify expressions and to transform and solve equations.
2A.1 Uses properties and attributes of functions and applies functions to problem situations.

2A.2.A  Use tools including factoring and properties of exponents to simplify expressions and to transform and solve equations.
2A.1  Uses properties and attributes of functions and applies functions to problem situations.

2A.2.A Uses tools including factoring and properties of exponents to simplify expresssions and to transform and solve equations.

2A.1 Uses properties and attributes of functions and applies functions to problem situations.

2A.2 Understands the importance of the skills required to manipulate symbols in order to solve problems and uses the necessary algebraic skills required to simplify algebraic expressions and solve equations and inequalities in problem situations.

2A.4 Connects algebraic and geometric representations of functions.

	
	Writing Linear Equations        

Key Vocabulary:  

point – slope equation

slope – intercept equation

standard form equation

In previous lessons, we have used the equation of a line to find points on the line.  We then used the points to graph the line.

Next, we will use the points and slope of a line to write the equation of the line.

y – y1 = m( x – x1) is called the point-slope form of a linear equation.

Ex.  Write the equation of the line

that has slope 2, and contains the 

point ( -3, 4).

Using the slope, m = 2, and the point ( -3, 4) as ( x1, y1), we will write the equation in point-slope form.

y – 4 = 2 ( x – (-3))

y -4 = 2 ( x + 3)

Solving the equation for y,

y – 4 = 2x + 6

y = 2x + 10

We get the equation y = mx + b.

This is called the slope-intercept form of the equation.

The equation Ax + By = C, where A and B are integers, is the standard form of equations.

EX. Write the equation of the line

that contains the points ( 0, -6) and  ( -4, -3).

We need to find the slope of the line.

m = 
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Use this slope with one of the points.  It does not matter which.  We will use the slope of 
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and the point ( 0, -6 ) in the point- slope equation. 

y – ( -6) = 
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( x – 0 )

y + 6 = 
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This is the slope- intercept equation.

To put this equation in standard form, we will clear the fractions.

4y = - 3x – 24

3x + 4y = 24

Parallel lines have the same slope. 

Perpendicular lines have slopes that

are opposite reciprocals.

Ex. Write the equation of the line that goes through ( 3, -4) and is parallel to the line 2x – 3y = 6.

Find the slope of the line. To do this we solve for y, the slope-intercept form of the equation.

2x – 3y = 6

     - 3y = - 2x + 6

         y = 
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The slope of the line is 
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To find the equation of a line that is

parallel to this line, we will use the same slope, and the given point.

y – (-4 ) = 
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y + 4 = 
[image: image10.wmf]2

3

x

 -2

y = 
[image: image11.wmf]2

3

x

 - 6

This is the equation of the line through the given point, and parallel to the given line.

EX.  Write the equation of the line that contains the point ( 1, -5 ) and is perpendicular to the line with the

equation – 3x + 4y = 12.

We find the slope of the given line.

-3x + 4y = 12

         4y = 3x + 12 

           y = 
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 The slope of this line is 
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The slope of a line perpendicular to 

it will be the opposite reciprocal of 
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The equation of the line that goes

through ( 1, -5 ) and the slope 
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y – (- 5 ) =
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This line is perpendicular to the line

whose equation is

        -3 x + 4y = 12.

Solving Absolute Value Equations

Key vocabulary:  

Extraneous solutions

To solve 
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= 4, we can let x = 4 and  
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  =4, or let x = -4 and  
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= 4.  Therefore, x = 4 or x = -4.

Using this strategy, we can solve any absolute value equation.

Ex.       Solve  
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We separate the equation into both values that could be inside the absolute value.

Then solve each equation.

2x + 1 = 11          or      2x + 1 = -11

2x = 10                              2x = -12

x = 5                                    x = - 6

The solutions to the equation are

{ 5, -6 }.

EX. 

Solve 4ǀ 3x + 2 ǀ + 5 = 25 

          4| 3x + 2 | = 20     Subtract 5

             |3x + 2 | = 5       Divide by 4

3x + 2 = 5     or   3x + 2 = -5

3x = 3                   3x = -7

 x = 1                      x = - 7  

                                       3

The solutions are  
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EX.

Solve | x + 3 | = 2x – 4

x + 3 = 2 x – 4   or x + 3 = -(2x – 4)

    3 = x – 4             x + 3 = - 2x + 4

    7 = x                   3x + 3 = 4

                                3x = 1

                                  x = 
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When an absolute value equation

contains variables on both sides,

it is possible for the solutions not

to work in the original equation.

These solutions are called

extraneous solutions. Therefore,

each solution should be checked

in the original equation.

|x + 3 | = 2x – 4

| 7 + 3 | = 2(7) – 4

| 10| = 14 – 4

10 = 10

7 checks

|x + 3 | = 2x – 4

| 
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Therefore, 
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 does not check

in the original equation. The only

solution to the equation is x = 7.

 Solving Absolute Value Inequalities
(No new vocabulary)

| x | > 3 is an absolute value inequality.

When x < -3, its absolute value is 

greater than 3.

When x > 3, its absolute value is

greater than 3.

The graph of |x | > 3 looks like this:

 SHAPE  \* MERGEFORMAT 


 
[image: image35.emf]          
This graph looks like the inequality

“or”. We will use this to solve

the absolute value inequality 

“greater than”.

| x | > 3 

x < -3 or x > 3
Next we will look at a” less than” absolute value.

|x | ≤ 4 

The absolute value of x is less

than or equal to 4 as long as

x is between -4 and 4.

This is the graph of |x | ≤ 4.

  -4         -2          0           2    4

           •                                      •            

This looks like the “and” inequality.

-4 ≤ x ≤ 4

We will use this to solve absolute

value” less than” inequalities.

EX.

Solve |x + 2 | ≥ 6

Greater than is an “or” problem.

x + 2 ≤ -6    or  x +2 ≥ 6

x ≤ -8                   x ≥ 4

{x| x ≤ -8 or x ≥ 4 }

EX.

Solve |3x – 1 | ≤ 10.

Less than is an “and” problem.

-10 ≤ 3x – 1 ≤ 10

-9 ≤ 3x ≤ 11

-3 ≤ x ≤ 
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{x | -3 ≤ x ≤ 
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Linear Inequalities in              Two Variables
Key Vocabulary:  
Linear Inequality

A linear inequality in two variables

shows the relation of those two

variables.

To graph these inequalities,

first treat the inequalities as if they

are equations in two variables.

Graph this equation.  This gives the

boundary line.  The line will be solid if

the points on that line are included.

 The line will be dashed if the points on 

that line are not included.  The inequality 

will tell us which region will be shaded.

EX.

Graph 2x – 5y ≥ 10.

Graph as though it were a linear

equation.  You can use slope and

y intercept, or a table of values to

determine points.  This line is the 

boundary line. Since the inequality

is ≥, the points on the boundary line

are included, so the line is solid.

Next, test a point that is not on

the boundary line.  We will test

the point (0, 0).  Putting in 0 for x 

and 0 for y, we get 0 ≥ 10.  Since

this is incorrect, the point (0, 0) is

not part of the graph. When the 

point does not work, the region where

the point is located does not work.

Therefore, the region on the other

side of the line is the graph that works

in the inequality. That region will be shaded.
[image: image38.emf]
Using Graphs and Tables To Solve Systems of Equations

Key Vocabulary:  
System of Equations

 Two equations in two variables x and y

are called a system of equations.
The solution to a system of equations is

an ordered pair (x, y) that satisfies each 

equation.  This would be the point 

they have in common, which is the 

intersection of the two lines.

EX. 

Solve the system

        2x – 3y = 1

          x + y = 3

Graph each equation on the same

graph.  You can choose to graph

with a table of values to determine

points, or use the slope-intercept

form to graph the equations.

[image: image39.emf]
The point of intersection appears

to be ( 2, 1). We can check this

algebraically. It must check in

both equations.

2x – 3y = 1

2(2) – 3( 1) = 1

4 – 3 = 1

1=1

x + y = 3

2 + 1 = 3

3 = 3

The point works in both equations, 

so (2, 1) is the solution to the 

system of equations.

Using Algebra to Solve Systems of Equations

Key Vocabulary: 

 Substitution method

Elimination method

Systems of equations can be solved

algebraically.  One method is the 

substitution method.  This method is used by solving for one of the values, either x or y.  Then the value obtained by doing this will be substituted into either of the original equations to find the other value.

EX.

Solve    x = 4y

        3x – y = 44

Since the first equation is already solved for x, we will substitute the 4y in the second equation.

3x – y = 44

3 ( 4y) – y = 44
12y – y = 44

11y = 44

y = 4

Next, we need to find the value of x.

To do this, we will substitute the 4

for y in either equation. 

We will use x = 4y

                     x = 4 (4)  

                     x = 16

Since the x and y values represent

an ordered pair, the solution should

be written as (16, 4).

Another method is elimination using addition or subtraction.

EX.

Solve   2x – y = 12

            4x + y = 18

If we add the two equations, the y

will be eliminated.  This allows us to solve for x.

        6x = 30

          x = 5

Then we substitute the x = 5 into

either of the equations.

  4x + y = 18

   4( 5) + y  = 18

    20 + y = 18

             y = - 2

The solution is ( 5, -2).

The last method is elimination using

multiplication before addition or

subtraction.

EX 

Solve    3x + 2y = 15

             2x – 3y = - 3

Neither variable can be eliminated

by just adding or subtracting.  One or both of the equations must be 

multiplied by a number that gives the same coefficients of one of the variables.

We multiply the first equation by 3, and the second equation by 2. It will make the coefficients of y be 6 and  -6, which will eliminate the y.

3x + 2y = 15           Multiply by 3

2x – 3y = - 3           Multiply by 2

9x + 6y = 45

 4x – 6y = -6           Add


 13x = 39

   x = 3
Next, we take x = 3 and substitute it

into one of the original equations to   

solve for y.

3x + 2y =15
3(3 ) + 2y = 15

9 + 2y = 15

    2y = 6

     y = 3

The solution to the system of 

equations is ( 3, 3). 

Solving a System of 3 Variable Linear Equations

(No new vocabulary)




Instruction:

You can use the methods learned in solving 2 variable systems of equations to solve 3 variable systems of equations.                        

Use a step by step process to eliminate one or more of the variables.

Ex.    Solve the system.
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Step 1   Choose 2 of the equations  so that you can easily eliminate at least one variable.

In this case we will use the first two equations.
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We added the two equations and eliminated b.

Step 2.  Use the equation you have not used. Choose one of the other equations to eliminate the same variable as in step 1.
We will use equation 3, and the second equation to eliminate b.
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To eliminate b, we will multiply the second equation by 2.


[image: image48.wmf]2(226)

abc

-+=


Next, we will use the new equation with the third equation.
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Step 3.  Use the final equations from step 1 and step 2, and use them as a system of equations with 2 variables.
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This time we will subtract, or distribute a negative.
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Substitute the 4 back into one of the equations.
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Final Step:  Use the values of the two variables we now have solved for. Substitute it back into one of the original equations.
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The answer should be written as an ordered triple  
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Using a Graphing Calculator To Solve Systems of Equations                 and Linear Inequalities

Follow the directions in the examples

in the book.

Simplifying Expressions with Exponents

(no new vocabulary)

Instruction

The purpose of this lesson is to review the rules of exponents because they are used extensively in simplifying and doing operations with polynomials.

Rules of Exponents
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EX.


[image: image75.wmf]235

xxx

·=



[image: image76.wmf]8

3

5

x

x

x

=



[image: image77.wmf]326

()

xx

=



[image: image78.wmf]0

()1

xy

=



[image: image79.wmf]2

2

1

x

x

-

=


EX.

Simplify  
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Addition and Subtraction of Polynomials

Key Vocabulary: 

polynomial

monomial

 binomial

A monomial is a number or product of  number exponents.

A polynomial is a sum or difference of monomials.  A monomial is a polynomial with one term.  In a polynomial, each monomial of addition or subtraction is a term of the polynomial.

A binomial is a polynomial with two terms.

Addition and subtraction of polynomials is just combining like terms in that polynomial.

For terms to be alike, they must have the same variable with the same exponent.

EX.   

Simplify by combining like terms.
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EX.

Simplify.


[image: image86.wmf]333

43

abaab

+-


= 
[image: image87.wmf]33

33

aba

+


Multiplying Polynomials

(No new vocabulary)

Instruction:

To multiply a monomial by a polynomial,
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use the distributive property and the rules of exponents.

Distribute the 
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 to each term in the polynomial.
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Therefore,
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EX.
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Two binomials are multiplied by distributing each term of one binomial to each term of the second binomial.  This is a process referred to as FOIL.  

F   first terms of each binomial multiplied

O  outside terms multiplied

I  inside terms multiplied

L   last terms of each binomial multiplied

Ex.  
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F   Multiply the 
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O  Multiply the 
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I   Multiply the 
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L   Multiply the 
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At this point you should simplify by combining like terms, if possible.

EX.  

Multiply  
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The exponent on the outside of the parentheses means the binomial is multiplied by itself.
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To multiply a trinomial by a binomial, distribute each term of the binomial to each term of the trinomial.

EX. 

Multiply  (2a – b)(3a2 +2ab + 4)
Distribute the 2a through the trinomial.

6a3 + 4a2b + 8a

Then distribute the –b through the trinomial.

-3a2b – 2ab2 -4b

Next, combine like terms.

Therefore, 

(2a – b)(3a2 +2ab + 4) =

          6a3 + 4a2b + 8a -3a2b – 2ab2 -4b

Sometimes, when we multiply, we get a special kind of product. The following is one example of a special kind of product.

EX.

Multiply ( x + 4)(x – 4)
These are binomials, and from a previous lesson, we know to use FOIL for this kind of multiplying. Multiply first, outside, then inside, and last. 

( x + 4)(x – 4) = x2 – 4x + 4x -16


            = x2 – 16

Note that when the factors that are multiplied are a positive and a negative of the same number, the inside and outside terms are eliminated in the product.

EX.

Multiply (2a + b)(2a – b)

This is another of the special binomials. Multiply using FOIL and the outside and inside terms are eliminated. We can multiply only the first and last terms.

(2a + b)(2a – b) = 4a2 – b2
Factoring Using Greatest Common Factor

   And

Factoring Using Difference of Two Squares

Key vocabulary:  

greatest common factor

There are several methods of factoring. In this lesson we will study those methods.

The first method will be the Greatest Common Factor (gcf). The greatest common factor is the greatest factor of each of the terms of the polynomial. Factoring out a gcf is like un-doing the distributive property.

Ex. 

Factor 3x3 – 6x2 + 9x

3 is a common factor of the numeric terms; x is a common factor of the variable terms.  3x is the greatest common factor of the polynomial.

To find the other factor, divide the gcf into every factor of the polynomial.

3x3 – 6x2 + 9x =

           3x( x2 – 2x + 3).

The next method we will study is called the Difference of Two Squares.

   A2 – B2

This is the product of the special pair of binomials we studied in the previous lesson, so when multiplied, the inside and outside terms are eliminated. So we will factor this product as the two factors multiplied to get this product.

   A2 – B2 = (A + B)(A – B)

Ex. 

Factor x2 – 144

X2 – 144 = (x + 12)(x – 12).

Always factor completely.  You should look for a gcf before you try factoring by any other method.

EX.

Factor 4x2 – 100.

First factor by gcf.

     4( x2 – 25)

Next, factor as the difference of two squares.

Therefore, 4x2 – 100 = 4(x + 5)( x – 5).

Factoring by Using FOIL Backwards

Key vocabulary: leading coefficient

This method of factoring works with trinomials where the leading coefficient 

(the coefficient of x2) is 1. The leading coefficient of a polynomial is the coefficient of the term of the highest degree.

Use this method with these types of polynomials:
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EX.

Factor 
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Factoring this polynomial, we need two numbers which multiply to get 12, but add to get 8.  Those numbers are 6 and 2.  Therefore, the factors of 
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xx
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xx
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.

Check your answers by using FOIL.
EX. 

Factor 
[image: image115.wmf]2
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xx
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Factoring this polynomial, the last term is negative.  When we find two numbers which multiply to get 42, we know one of them is negative.

Using FOIL, the inside and outside terms combine to give us the middle term of the polynomial.  In this polynomial,
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, the numbers 7 and 6 multiply to get 42, and their difference is 1, which is needed for the middle term.
The factors for the polynomial 
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EX.

Factor 
[image: image119.wmf]2
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.

Factoring this polynomial, we need two numbers that multiply to get 20, but also add to get -9. These numbers are -5 and -4.

The factors for the polynomial 
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.

Ex. 
Factor
[image: image122.wmf]2
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.

In this polynomial, we need two numbers that multiply to get 48, one of them being negative.  The middle term is negative, so when combined the larger number is the negative.

The two numbers that multiply to get 48 and whose difference is 2, are 6 and 8.

The factors of 
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are 
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.

Factoring By Trial and Error

(No new vocabulary)

This method of factoring is used when the leading coefficient is not 1.

For trial and error, we have to try all possibilities.

Ex. 

Factor  
[image: image125.wmf]2
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xx
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.

The possibilities for factors of 
[image: image126.wmf]2

6

x

are 6x and x, or 3x and 2x.

The possibilities for 5 are 5 and 1.

We have to use one of the possibilities for the first term, and one of the possibilities for the last term, in order to get a middle term of 17x.

For 
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the factors are
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Factor 
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126

xx

+-

.

The possibilities for factors of 
[image: image130.wmf]2

12

x

 are 12x and x, 6x and 2x, or 4x and 3x.

The possibilities for 6 are 6 and 1, or 3 and 2, with one of them being negative.

Find a possibility that works for the first term, and a possibility that works for the last term, so that the middle term is 1x.

The factors of 
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 Factoring by Grouping

(No new vocabulary)

The polynomials we have factored thus far are ones with two terms or three terms.  When a polynomial has four or more terms, it can sometimes be factored by grouping the terms.

EX.

 Factor 
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Group the terms two and two.
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Factor each group.
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Divide the common factor of x+1 into each of the terms.
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EX

Factor 
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Group the terms two and two.
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Factor each group.
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Divide common factor into each term.
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Factoring Sums and Differences Of Cubes
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EX.

Factor 
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.

This is the sum of two cubes, 
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EX.

Factor  
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This is the difference of two cubes.
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Use the factorization of the difference of two cubes.
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