
Factoring Special Polynomials: 
UVU Math Lab 

 

 

 

 

Factor out 
GCF 

Binomial 

Difference of 
Squares 

𝑎𝑎2 − 𝑏𝑏2 

(𝑎𝑎 + 𝑏𝑏)(𝑎𝑎 − 𝑏𝑏) 

Sum of 
Squares 
𝑎𝑎2 + 𝑏𝑏2 

Prime 

Difference of 
Cubes 
𝑎𝑎3 − 𝑏𝑏3 

(𝑎𝑎 − 𝑏𝑏)(𝑎𝑎2 + 𝑎𝑎𝑎𝑎 + 𝑏𝑏2) 

Sum of Cubes 
𝑎𝑎3 + 𝑏𝑏3 

(𝑎𝑎 + 𝑏𝑏)(𝑎𝑎2 − 𝑎𝑎𝑎𝑎 + 𝑏𝑏2) 

Trinomial 

Perfect Square 
Trinomial 

1. 𝑎𝑎2 + 2𝑎𝑎𝑎𝑎 + 𝑏𝑏2 
2. 𝑎𝑎2 − 2𝑎𝑎𝑎𝑎 + 𝑏𝑏2 

1. (𝑎𝑎 + 𝑏𝑏)2 
2. (𝑎𝑎 − 𝑏𝑏)2 

Leading 
Coefficient =1 
𝑥𝑥2 + 𝑏𝑏𝑏𝑏 + 𝑐𝑐 

Find two 
integers*, 

𝑚𝑚 & 𝑝𝑝, whose 
product is 𝑐𝑐 

(𝑚𝑚𝑚𝑚 = 𝑐𝑐), and 
whose sum is 
𝑏𝑏  (𝑚𝑚 + 𝑝𝑝 =

𝑏𝑏). 
Factor as 

 (𝑥𝑥 + 𝑚𝑚)(𝑥𝑥 + 𝑝𝑝). 

Leading 
Coefficient >1 
𝑎𝑎𝑎𝑎2 + 𝑏𝑏𝑏𝑏 + 𝑐𝑐 

Change to a 4-Term 
Polynomial: 

Find two integers, 
𝑚𝑚 & 𝑝𝑝, whose 
product is 𝑎𝑎𝑎𝑎 
𝑚𝑚𝑚𝑚 = 𝑎𝑎𝑎𝑎 ,  

and whose sum is 𝑏𝑏, 
(𝑚𝑚 + 𝑝𝑝 = 𝑏𝑏). 
Rewrite the 

expression as  
𝑎𝑎𝑎𝑎2 + 𝑚𝑚𝑚𝑚 + 𝑝𝑝𝑝𝑝 + 𝑐𝑐  

& solve as 4-term 
polynomial. 

4-Term 
Polynomial 

𝑎𝑎𝑎𝑎2 + 𝑚𝑚𝑚𝑚 + 𝑝𝑝𝑝𝑝 + 𝑐𝑐 

See back. 

More handouts like this are available at:   www.uvu.edu/mathlab/mathresources/ 

A little tool to help you remember the signs in the factored 
form of sum and difference of cubes.  The rules apply only 
to the terms with “b” only as the “a” terms will always be 
positive 

S – same (sign of the binomial is the same as the original) 

O – opposite (sign in front of ab is opposite of the original) 

AP – always positive (sign in front of b2 is always positive) 

http://www.uvu.edu/mathlab/mathresources/
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Finding Pairs of Factors: 

 
Given 𝑎𝑎𝑥𝑥2 + 𝑏𝑏𝑥𝑥 + 𝑐𝑐, find 𝑚𝑚 and 𝑛 so that 𝑚𝑚𝑛 =  𝑎𝑎𝑐𝑐 and 𝑚𝑚 +  𝑛 =  𝑏𝑏. 
 
For example, given  12𝑥𝑥2 − 𝑥𝑥 − 6, find 𝑚𝑚 and 𝑛 so that 𝑚𝑚𝑛 = 12 ∙
−6 = −72 and 𝑚𝑚 + 𝑛 = −1 
 
Make a t-table and list all possible pairs of factors of 𝑎𝑎𝑐𝑐 on one side 
and check if their sum is 𝑏𝑏 on the other side: 
 

Product:  𝑎𝑎𝑐𝑐 = −72 = 𝑚𝑚𝑛 Sum:  𝑏𝑏 = −1 = 𝑚𝑚 + 𝑛 
 

1 ∙ −72 
2 ∙ −36 
3 ∙ −24 
4 ∙ −18 

(5 is not a factor of -72) 
6 ∙ −12 

(7 is not a factor of -72) 
8 ∙ −9 

 

 
1 + (−72) = −71 
2 + (−36) = −34 
3 + (−24) = −21 
4 + (−18) = −14 

 
6 + (−12) = −6 

 
8 + (−9) = −1 

 
 

 
Factoring Four Term Polynomials Using Grouping: 

 
 
 
 

1. Group pairs of terms with 
common factors. 
 

2. Factor out the GCF from each 
grouping. 
 

3. Factor out the new GCF which 
will be the binomial in 
parentheses & rewrite as the 
product of two binomials. 

 
3𝑥𝑥2 − 5𝑥𝑥 − 6𝑥𝑥 + 10 

 
= (3𝑥𝑥2 − 5𝑥𝑥) + (−6𝑥𝑥 + 10) 

 
= 𝑥𝑥(3𝑥𝑥 − 5) − 2(3𝑥𝑥 − 5) 

 
= (3𝑥𝑥 − 5)(𝑥𝑥 − 2) 

 

 

 

 

 

 
More handouts like this are available at:   www.uvu.edu/mathlab/mathresources/ 

http://www.uvu.edu/mathlab/mathresources/

