
Math 1015 - R.7	Factoring Polynomials

Objective 1:  Factoring Out the GCF of a Polynomial’s Terms

The first step to factoring a polynomial is to check to see if there is a greatest common factor (GCF) that can be factored out of each term. The GCF of a list of terms or monomials is the product of the GCF of the numerical coefficients and each GCF of the powers of a common variable.
		
Objective 2:  Factoring Polynomials by Grouping

[bookmark: _Hlk56504707]Sometimes it is possible to factor a polynomial by grouping the terms of the polynomial and looking for common factors in each group. This method of factoring is called factoring by grouping. In particular, look to see if factoring by grouping will work when the polynomial has four terms. 














Objective 3:  Factoring Trinomials with a Leading Coefficient Equal to 1

Consider the quadratic expression . Since , we say that  is a factored form of . 

The factored form of a quadratic expression is the product of two linear factors and possibly a constant. If a quadratic expression cannot be factored over the integers, then we say that it is prime.

The binomial product  is said to be a factored form of the trinomial
 . Our goal is to start with a trinomial and try to find two binomials whose 
product is equal to the given trinomial. If we carefully look at the last two terms of the trinomial , we see that the middle term, , is the sum of the products of the 
inside and outside terms of the two binomials. The third term, ab, is the product of the last 
two terms of each binomial. Thus, when factoring trinomials of the form , we must 
attempt to find two integers whose product is c and whose sum is b.













Objective 4:  Factoring Trinomials with a Leading Coefficient Equal to 1

When the leading coefficient, , is not equal to one, we will use one of two methods to factor the expression. The first is trial and error. Trial and error can be an efficient choice when  and  do not have many factor pairs.













Another method that can be used is factoring by grouping by first rewriting the trinomial as a four-term polynomial. This method is sometimes referred to as splitting the linear term.

Steps For Factoring a Trinomial of the Form  by Grouping:
Step 1:  Find two numbers that have a product of  and a sum of .
Step 2:  Write the term  as a sum using the numbers found in Step 1.
Step 3:  Factor by grouping.




Objective 5: Factoring Using Special Formulas
A binomial is a difference of two squares when it is the difference of the square of some quantity 𝑎 and the square of some quantity 𝑏.
Difference of two squares: 
For example, the binomial is called a difference of squares. The expression  can be written in factored form as follows: .

The sum of two cubes and the difference of two cubes can be factored using the following identities.
Sum of two cubes: 
Difference of two cubes: 





A trinomial is a perfect square trinomial if it can be written so that its first term is the square of some quantity 𝑎, its last term is the square of some quantity 𝑏, and its middle term is twice the product of the quantities 𝑎 and 𝑏.
Perfect square trinomials: 
And


