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Lesson 4.2:  Factoring Polynomials
INSTRUCTOR NOTES

Targeted Audience
· Students who completed Statway 2 and need to enroll in college algebra or business math.
· Other students who have met prerequisites for college algebra or business math and want to refine/review foundational topics before embarking on those courses.

Prerequisite Knowledge
Students should be familiar with the following terminology.
· Prime factorization
· Greatest Common Factor
· Polynomial
· Monomial
· Binomial 
· Trinomial

Learning Objectives Summary
This lesson will lay the foundation for factoring polynomials including
· Identifying a polynomial (monomial, binomial, trinomial)
· Finding a Greatest Common Factor (GCF)
· Multiplication of a polynomial expressions
· Understand the Distributive property
· Identify coefficients, terms, and other terminology of a polynomial.
· Definition of a factor

Technology and Material Needed
· Calculator
· Preferred method of displaying instruction and class activities/exercises
    
Timeline
Each of the following sections allows for an introduction and illustration of the idea, followed iwht opportunities for students to practice a few problems:
Factoring by finding the GCF and grouping: 20 minutes
Factoring Trinomials Using the AC-method: 20 minutes
Factoring Binomials and Special products: 20 minutes



What Students Should Do Before Class
· Students should complete excercises from Lesson 4.1, especialy those related to multiplying polynomials.  This will help them check their work when factoring.
· Students should refresh their memory on finding the greatest common factor (GCF) of two numbers by watching this video:  https://www.khanacademy.org/math/cc-sixth-grade-math/cc-6th-factors-and-multiples/cc-6th-gcf/v/greatest-common-divisor 

What Students Should Do After Class
· Problems should be picked from the course textbook, online system, Khan resources listed below that will give students sufficient practice factoring polynomials. 

External Resources
· https://www.khanacademy.org/math/algebra/introduction-to-polynomials-and-factorization/introduction-to-factorization
· https://www.khanacademy.org/math/algebra/introduction-to-polynomials-and-factorization/factoring-polynomials-1-common-factors
· https://www.khanacademy.org/math/algebra/introduction-to-polynomials-and-factorization/factoring-polynomials-3-special-product-forms 


Select solutions to the Try These problems are provided in purple. 


Lesson 4.2:  Factoring Polynomials
Student Worksheet

Warm-up: Find the Greatest Common Factor (GCF) of the following two set of terms:  

· 12, 18 and 30 		

				
· 15 x3, 45x4, 30 x2


Factoring by finding the GCF
First, find the GCF of all the terms in your polynomial.  Then, use the distributive property to write as a product; ac + ab = a (b + c)

Two examples:
· 15 x4+ 5x2 - 30 x  =  5x  3x3 +  5x  x -5x  6 = 5x (3x3 + x - 6)
· x (x + 3)   - 2 (x + 3) = (x + 3)( x  - 2)

TRY THESE:  Factor each of the polynomial expressions below using the GCF method. 

1)	18 x4- 9x2 + 27 x


2)	x (x- 6) + 2 (x- 6)



Factoring a polynomial by grouping by Grouping:
Look for pairs of terms that have a GCF.  Find and factor out the GCF from each pair.  Then, use the distributive property.  For example, 

	4x3 + 6x2 +  10x + 15  = (4x3 + 6x2) + (10x + 15)
				= 2x (2x) + 2x (3)  +  5(2x)  + 5(3)
				= 2x (2x + 3)  + 5(2x + 3)
				= (2x + 3)(2x  + 5

TRY THIS:  
· Factor the polynomial:  2x4 + 6x3 – x2 – 3x

SOLUTION:   2x4 + 6x3 – x2 – 3x  = 2x3(x + 3) – x(x + 3) = (2x3 – x)(x+3) = x(2x2 -1)(x+3)

Factoring Trinomials Using the AC-method   

To factor a trinomial in ax2 + bx + c
1) Write the polynomial in descending powers of the exponent
2) Factor out the GCF
3) Then factor the trinomial factor  
4) Multiply coefficient x2 times the constant c:  a times c.
5) Find factors of the product ac whose sum results in the coefficient of x which is b
6) Replace bx with the sum of the factors  that combine to give b
7) Factor by grouping

For example, 
	Consider   8x2 - 10x + 3				
What is a, b and c?   		8, -10, and 3
What is the product of a  c?   	8  3 = 24
	Write the products of ac  factors:
1  24          -1  -24
 2  12          - 2  -12
3  8             -3  -8
4  6             -4  -6
Which product sum is  -10?	-4  -6      -4 + (-6) = -10	
Replace - 10x with the two factors ( -4, -6)  as the coefficient of x in the trinomial to create 4 terms, then factor by grouping.
 			8x2 - 10x + 3 =  8x2 - 4x - 6x + 3  = 4x (2x - 1)  - 3 (2x -1) = (2x -1)(4x - 3)

TRY THIS:
· Factor this trinomial using the AC Method:    6x2 + 29x - 5

SOLUTION:   6x2 + 29x – 5 = 6x2 -30x + x -5 = 6x(x-5) + 1(x-5) = (6x+1)(x-5)


Factoring Binomials and Special Products    

Some polynomials are easy to spot and factor.  Consider these cases:  

	Difference of Two Squares
	a2 -  b2  = (a + b)(a - b)

	Sum of Two Cubes
	a3 +  b3  = (a + b)(a2 - ab + b2)

	Difference of Two Cubes
	a3 -  b3 = (a - b)(a2 + ab + b2)


	Perfect Square Trinomials
	(a2 + 2ab + b2) = (a + b)2   or  (a2 - 2ab + b2) = (a - b)2




TRY THESE:

Match each of these expressions to one of the special forms above and then use the table to factor it:

· x2 - 4



· 8y3 + 125



· w2 - 32w + 16
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