Chapter 9:  Factoring

Section 9.1:  Factors and Greatest Common Factors 
SOLs:  The student will

A.12
factor completely first- and second-degree binomials and trinomials in one or two variables. The graphing calculator will be used as a tool for factoring and for confirming algebraic factorizations.
Objectives:  Students will be able to:  


Identify and model points, lines and planes


Identify collinear and coplanar points and intersecting lines and planes in space

Vocabulary:  

Prime number – a whole number, greater than 1, whose only factors are 1 and itself 
Composite number – a whole number, greater than 1, that has more than two factors 
Prime factorization - a whole number expressed as a product of factors that are all prime numbers 
Factored form – when a monomial is expressed as a product of prime numbers and variables and no variable has an exponent greater than 1. 
Greatest common factor (GCF) – the product of the prime factors common two or more integers 
Key Concepts:


[image: image1.emf]Prime and Composite Numbers

•

Prime Number

–

A whole number, greater than 1, whose only factors are 1 

and itself

–

Examples:  2, 3, 5, 7, 11, 13, 17, 19, 23

•

Composite Number

–

A whole number, greater than 1, that has more than two 

factors

–

Examples:  4, 6, 8, 9, 10, 12, 14, 15, 16, 18, 20, 21, 22
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•

The greatest common factor (GCF) of two or more integers 

is the product of the prime factors common to the integers

•

The GCF of two or more monomials is the product of their 

common factors when each monomial is in factored form

•

If two or more integers or monomials have a GCF of 1, 

then the integers or monomials are said to be 

relatively 

prime


Examples:

1.  Factor the following numbers and then classify them as prime or composite.
      A.  22. 



      B.  31. 


2.  Find the prime factorization of 84.


3.  Find the prime factorization of –132.

4.  Factor completely:

     A.  18x3y3  




     B.  -26rst2


5.  Find the GCF of 

     A.  12 and 18.




     B.  27a2b and 15ab2c

6. Rene has crocheted 32 squares for an afghan.  Each square is 1 foot square. She is not sure how she will arrange the squares but does know it will be rectangular and have a ribbon trim. What is the maximum amount of ribbon she might need to finish an afghan?
Concept Summary:


The greatest common factor (GCF) of two or more monomials is the product of their common prime factors
Homework:  pg. 477 20-58 even 
Section 9.2:  Factoring using the Distributive Property
SOLs:  The student will

A.12
factor completely first- and second-degree binomials and trinomials in one or two variables. The graphing calculator will be used as a tool for factoring and for confirming algebraic factorizations.
Objectives:  Students will be able to:  

Factor polynomials by using the Distributive property
Solve quadratic equations of the form ax2 + bx = 0
Vocabulary:  

Factoring – to express the polynomial as the product of monomials and polynomials 
Factoring by grouping – the use of the Distributive Property to factor some polynomials having four or more terms 
Key Concept:


[image: image3.emf]Factoring by Grouping

•

A polynomial can be factored by grouping if all of 

the following situations exist:

–

There are four or more terms

–

Terms with common factors can be grouped together

–

The two common factors are identical or additive 

inverses of each other

•

In Symbols:

ax + bx + ay + by = x(a + b) + y(a + b)

= (x + y)(a + b)
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•

If the product of two factors is 0, then at least one 

of the factors must be 0

•

In Symbols:

If ab = 0 then either a = 0, b = 0 or both


Examples:


1:  Use the Distributive Property to factor

     A.  15x + 25x2




     B.  12xy + 24xy2 – 30x2y4
2. Factor 2xy + 7x – 2y – 7 
3. Factor 15a – 3ab + 4b – 20 
4. Solve (x – 2)(4x – 1) = 0.  Then check solutions
5.  Solve 4y = 12y2 .   Then check solutions

Concept Summary:

Find the greatest common factor and then use  the Distributive Property 
With four or more terms, trying factoring by grouping. 
Factoring by Grouping:  ax + bx + ay + by = x(a +b) + y(a +b)= (a +b)(x +y)
Factoring can be used to solve some problems.
Homework:  Pg. 484 16-36 even 48,52,58

Section 9.3:  Factoring Trinomials:  x2 + bx + c
SOLs:  The student will

A.12
factor completely first- and second-degree binomials and trinomials in one or two variables. The graphing calculator will be used as a tool for factoring and for confirming algebraic factorizations.
Objectives:  Students will be able to:  

Factor trinomials of the form x2 + bx + c
Solve equations of the form x2 + bx + c = 0
Vocabulary:  

Nothing new
Key Concept:


[image: image5.emf]Factoring x

2

+ bx + c

•

To factor quadratic trinomials of the form x

2

+ bx + c, find 

two integers, m and n, whose sum is equal to b and whose 

product is equal to c.  

•

Then write x

2

+ bx + c using the pattern (x + m)(x + n)

•

Symbols: x

2

+ bx + c = (x + m)(x + n)

when m + n = b and m 



n = c

•

Examples:  

–

x

2

+ 5x + 6 = (x + 2)(x + 3), since 2 + 3 = 5 and 2 



3 = 6

–

x

2

+ 7x + 10 = (x + 2)(x + 5), since 2 + 5 = 7 and 2 



5 = 10

–

x

2

+ 9x + 18 = (x + 3)(x + 6), since 3 + 6 = 9 and 3 



6 = 18


Examples:

1. Factor x2 + 7x + 12
2. Factor x2 – 12x + 27
3. Factor x2 + 3x – 18 

4. Factor x2 – x – 20 

5. Solve x2 + 2x = 15

6. Marion has a small art studio measuring 10 feet by 12 feet in her backyard. She wants to build a new studio that has three times the area of the old studio by increasing the length and width by the same amount. What will be the dimensions of the new studio?
Concept Summary:

· Factoring x2 + bx +c: Find m and n whose sum is b and whose product is c. 
· Then write x2 + bx + c as (x + m)(x + n)
Homework:  Pg. 493. 18-34 even, 38, 40, 48
Section 9.4:  Factoring Trinomials: ax2 + bx + c 

SOLs:  The student will

A.12
factor completely first- and second-degree binomials and trinomials in one or two variables. The graphing calculator will be used as a tool for factoring and for confirming algebraic factorizations.
Objectives:  Students will be able to:  

· Factor trinomials of the form ax2 + bx + c
· Solve equations of the form ax2 + bx + c = 0
Vocabulary:  

Prime polynomial–  a polynomial that cannot be written as a product of two polynomials with integral coefficients 
Key Concept:


[image: image6.emf]Factoring ax

2

+ bx + c

•

Set up table looking for factors m and n such that 

mn

= 

ac

and 

m

+ 

n

= 

b

•

Group terms with common factors

•

Factor the GCF from each grouping

•

Rewrite as a product

Factors of ac Sum of the factors

1, ac ac + 1


Examples:

1. Factor the following:
A.  5x2 + 27x + 10




B.  24x2 – 22x + 3

2. Factor 4x2 + 24x + 32

3. Factor 3x2 + 7x – 5

4. Solve 18b2 – 19b – 8 = 3b2 – 5b

5. Ms. Nguyen’s science class built an air-launched model rocket for a competition. When they test-launched their rocket outside the classroom, the rocket landed in a nearby tree. If the launch pad was 2 feet above the ground, the initial velocity of the rocket was 64 feet per second, and the rocket landed 30 feet above the ground, how long was the rocket in flight?  Use the equation  h = -16t2 + vt  + s
Concept Summary:

· Factoring as ax2 + bx + c: Find m and n whose product is ac and whose sum is b.  
· Then write as ax2 + mx + nx + c and use factoring by grouping 

Homework:  pg 499 24-28, 36-40, even

Section 9.5:  Factoring Differences of Squares
SOLs:  The student will

A.12
factor completely first- and second-degree binomials and trinomials in one or two variables. The graphing calculator will be used as a tool for factoring and for confirming algebraic factorizations.
Objectives:  Students will be able to:  

· Factor binomials that are the difference of squares
· Solve equations involving the difference of squares
Vocabulary:  

None new
Key Concept:
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•

Symbols:  a

2

– b

2

= (a + b) (a – b) or (a – b) (a + b)

•

Examples:  

x

2

– 9 = (x – 3) (x + 3) or (x + 3) (x – 3) 

b

2

– 25 = (b – 5) (b + 5) or (b + 5) (b – 5) 


Examples:

1. Factor 
a.  m2 – 64





b.  16y2 – 81z2
2. 3b3 – 27b
3. 4y4 – 2500

4. 6x3 + 30 x2 – 24x – 120

5. Solve by factoring
a.  q2 – (4/25) = 0





b.  48y3 = 3y
Concept Summary:

· Difference of Squares: a2 – b2 = (a + b)(a - b) or (a – b)(a + b)
· Sometimes it may be necessary to use more than one factoring technique or to apply a factoring more than once
Homework:  pg 41-43; 11-16, 21, 32-33, 44-49

Section 9.6:  Polygons

SOLs:  None
Objectives:  Students will be able to:  

· Factor perfect square trinomials
· Solve equations involving perfect squares
Vocabulary:  

Perfect square- a number whose square root is a rational number 
trinomial– the sum of three monomials 
Key Concept:
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•

If a trinomial can be written in the form:

a

2

+ 2ab + b

2

or a

2

– 2ab + b

2

then it can be factored as

(a + b)

2

or as (a – b)

2

respectively

•

Symbols:

a

2

+ 2ab + b

2

= (a + b)

2

or   a

2

– 2ab + b

2 

= (a – b)

2

•

Examples:

x

2

+ 6x + 9 = (x + 3)

2

4x

2

– 24x + 36 = (2x – 6)

2
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•

Greatest Common Factor (GCF)

•

Factor out a Common Factor

•

Difference of Squares

•

Perfect Square Trinomials

•

Factoring by Grouping


Examples:

1. Determine whether the following is a perfect square trinomial. If so, factor it. 
a)  25x2 – 30x + 9




b)  49y2 + 42y + 36






2. Factor the following:
a)  6x2 – 96 




b)  16y2 + 8y – 15






3. Solve 4x2 + 36x + 81 = 0






4. Solve
a)  (b – 7)2 = 36




b)  y2 + 12y + 36 = 100




c)  (x + 9)2 = 8

Concept Summary:

· If a trinomial can be written in the form 
a2 + 2ab + b2 or a2 – 2ab + b2, 
then it can be factored as (a + b)2 or (a – b)2, respectively
· For a trinomial to be factorable as a perfect square, the first term must be a perfect square, the middle must be twice the product of the square roots of the first and last terms, and the last term must be a perfect square
· Square Root Property: 
for any number n>0, if x2 = n, then x = +- √n
Homework:  pg 512 18-22,26-38,44,46



























Zero Product Property

If the product of two factors is 0, then at least one of the factors must be 0



In Symbols:
     If ab = 0 then either a = 0, b = 0 or both
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Factoring ax2 + bx + c

Set up table looking for factors m and n such that mn = ac and m + n = b









Group terms with common factors

Factor the GCF from each grouping

Rewrite as a product

		Factors of ac		Sum of the factors

		1, ac		 ac + 1
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Setup blelokingfor actors m and n such that
mn=acandm~

‘Group ferms with conmmon factors
Facor the GCF from esch grouping.
Rewite a5 product





Difference of Squares

Symbols:  a2 – b2 = (a + b) (a – b) or (a – b) (a + b)



Examples:  

x2 – 9 = (x – 3) (x + 3) or (x + 3) (x – 3) 

b2 – 25 = (b – 5) (b + 5) or (b + 5) (b – 5) 







Difference of Squares.
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Factoring Techniques

Greatest Common Factor (GCF)



Factor out a Common Factor



Difference of Squares



Perfect Square Trinomials



Factoring by Grouping
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Factoring Perfect Square Trinomials

If a trinomial can be written in the form:
        a2 + 2ab + b2 or a2 – 2ab + b2
then it can be factored as
              (a + b)2 or as (a – b)2 respectively



Symbols:
 a2 + 2ab + b2 = (a + b)2   or   a2 – 2ab + b2  = (a – b)2 



Examples:
 x2 + 6x + 9 = (x + 3)2 
 4x2 – 24x + 36 = (2x – 6)2 







Factoring Perfect Square Trinomials
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Factoring x2 + bx + c

To factor quadratic trinomials of the form x2 + bx + c, find two integers, m and n, whose sum is equal to b and whose product is equal to c.  

Then write x2 + bx + c using the pattern (x + m)(x + n)



Symbols: x2 + bx + c = (x + m)(x + n)
when m + n = b and m  n = c



Examples:  

x2 + 5x + 6 = (x + 2)(x + 3), since 2 + 3 = 5 and 2  3 = 6

x2 + 7x + 10 = (x + 2)(x + 5), since 2 + 5 = 7 and 2  5 = 10

x2 + 9x + 18 = (x + 3)(x + 6), since 3 + 6 = 9 and 3  6 = 18
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Prime and Composite Numbers

Prime Number

A whole number, greater than 1, whose only factors are 1 and itself

Examples:  2, 3, 5, 7, 11, 13, 17, 19, 23



Composite Number

A whole number, greater than 1, that has more than two factors

Examples:  4, 6, 8, 9, 10, 12, 14, 15, 16, 18, 20, 21, 22







Prime and Composite Numbers

- Prime Number

= A vhole b resterthand, whose s fctars are ]
i

—Examples 2357113171923

- Composite Number

A whol numbr restethan], tha has mor the 0
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Factoring by Grouping

A polynomial can be factored by grouping if all of the following situations exist:

There are four or more terms

Terms with common factors can be grouped together

The two common factors are identical or additive inverses of each other



In Symbols:
     ax + bx + ay + by = x(a + b) + y(a + b)
                                   = (x + y)(a + b)
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Greatest Common Factor

The greatest common factor (GCF) of two or more integers is the product of the prime factors common to the integers



The GCF of two or more monomials is the product of their common factors when each monomial is in factored form



If two or more integers or monomials have a GCF of 1, then the integers or monomials are said to be relatively prime
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