
 FACTORING 
 
1.) Factor out any common terms, called the Greatest Common Factor or GCF, using the 

distributive property: ab + ac = a(b + c). Always check for this first! 
 

Example: 
Factor 5x3 - 30x2  + 15x. 

 
5x is the largest factor of all three terms in the expression. 
So, 5x3 - 30x2  + 15x = 5x(x2) - 5x(6x) + 5x(3) = 5x(x2 - 6x + 3) 

 
2.) Now determine whether you are factoring an expression with two, three, or four terms, 

and choose accordingly: 
 
a.) Factoring binomials (expressions with two terms): 
 

a2 - b2 = (a + b)(a - b) 
 

Example: 
Factor 9x2 - 25. 

 
a2 = 9x2, so a is the square root of 9x2 or 3x. 
b2 = 25, so b is the square root of 25 or 5. 
Thus, 9x2 - 25 = (3x + 5)(3x - 5) 

 
b.) Factoring trinomials (expressions with three terms): 
 

i.) Easy case: 
 

For x2 + bx + c, the factored form will look like (x + G)(x + G). 
The blanks are the two numbers that multiply to c and add to b. 

 
Example: 

Factor x2 - 4x - 12. 
 

c = -12 and b = -4, so I need two number that multiply to -12 and add to -4. The 
only numbers that work are -6 and 2. 
So, x2 - 4x - 12 = (x - 6)(x + 2) 

 
ii.) Hard case: 

 
For ax2 + bx + c, a ≠ 0 or 1, the factored form will look like (Gx + G)(Gx + G). 
Factor using grouping as shown on the next page. 
(Note: You may use this method for the "easy case" also, when a = 1, but it's much longer 
to do it this way.) 

 



Example: 
Factor 4x2 + 5x - 6 

 
1. Find ac and make a note of b. 

In this case, ac = (4)(-6) = -24 and b = 5 
 

2. Find two numbers which multiply to ac and add to b. 
Because I'm having difficulty finding two numbers which multiply to -24 and 
add to 5, I will make an ordered list of number pairs which multiply to -24 
until I find a pair that also adds to 5. (The ordered list ensures that I don't miss 
any possible solutions.) 

 
Numbers which multiply to -24  Sum 

1, -24     -23 
-1, 24      23 
2, -12     -10 
-2, 12      10 
3, -8        -5 
-3, 8         5    

The numbers I need are -3 and 8. 
 

3. Rewrite the middle term of the original trinomial using the two numbers you 
just found. 
(Note: You may rewrite the middle term as either - 3x + 8x or as + 8x - 3x.) 
4x2 - 3x + 8x - 6 

 
4. Factor by grouping (see below). 

4x2 - 3x + 8x - 6 = x(4x - 3) + 2(4x - 3) = (4x - 3)(x + 2) 
 
c.) Factoring "four"-nomials (expressions with four terms): 
 

Factor by grouping. 
 

Example:  
Factor 3x3 - 27x2 - 4x + 36 

 
Factor the first two terms using the distributive property, then factor the second two 
terms using the distributive property.  The terms left in parentheses must be the same in 
order for this type of factoring to work. 
3x3 - 27x2 - 4x + 36 = 3x2(x - 9) - 4(x - 9) 

 
Use the distributive property again to factor out the common term in parentheses. 
3x3 - 27x2 - 4x + 36 = 3x2(x - 9) - 4(x - 9) = (x - 9)(3x2 - 4) 

 
If none of these methods work, then the polynomial is either prime (meaning it cannot be factored) or 
it can only be factored using methods we haven't learned yet. 


