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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



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





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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