CHAPTER 6
Polynomials and Factoring
(6.1)  Introduction to Factoring
Factoring polynomials is the reverse process of multiplication of polynomials.  Factoring a polynomial means taking one polynomial and expressing it as a product of two or more polynomials.  Not all polynomials can be factored.  If they cannot be factored then we call that polynomial a prime polynomial similar to a prime number.  A prime polynomial is a polynomial whose factors are just 1 and the polynomial itself.


Examples of polynomials in factored form:
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How can you check your factoring?_______________________________________

FACTORING WHEN TERMS HAVE A COMMON FACTOR
The very first step when factoring polynomials is to look for factors common to every term and then use the reverse of the distributive property:  ac + ad = a(c + d).  When factoring out common terms, make sure you are factoring out the greatest common factor (GCF).  For example, although 3 is a common factor between 6 and 12, the greatest common factor between 6 and 12 is 6.  
Examples: Factor
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FACTORING BY GROUPING
This method may be applied to polynomials with 4 terms.  Not every 4 term polynomial is factorable using this method.

1. Group with parentheses the 1st two terms and the last two terms (sometimes you may have to rearrange the terms first before you group) 
2. Factor out the GCF from each group (the expressions inside the parentheses must be the same to continue)

3. Factor out the common binomial (you should end up with a product of 2 binomials)
4. Check factoring by multiplying the polynomials.  You should end up with the original polynomial.

Examples:
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(6.2) Factoring Trinomials of the Type  x² + bx + c
The standard format for a trinomial is 
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. In this section, we will factor out trinomials where the coefficient of the 
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When we factor trinomials of the form 
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we are finding 2 binomials that will multiply out to give this initial polynomial.  This factoring technique is the reverse of the FOIL method.  Use the following steps to factor out this type of trinomials:

1) Draw two sets of parentheses for the 2 binomials you are looking for:  
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2) Put an 
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 on the first terms of the two binomials: 
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(When multiplied using the FOIL method, this produces the 
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term).

3) Find 2 integers whose product is 
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 and whose sum is 
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. It helps to list all the possible factors of 
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 and check to see which set of factors sum up to 
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.
4) Put these integers on the last terms of the two binomials.
5) Check factoring using the FOIL method.

Examples:  Factor the following.
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(6.3) Factoring Trinomials in the form  ax² + bx + c

In this section, we will factor out trinomials where the coefficient of the 
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term is a number other than 1 (
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When we factor trinomials of the form 
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we are also finding 2 binomials that will multiply out to give the initial polynomial.  There are 2 methods that you can use to factor this type of trinomials.
1. Factor with FOIL (Trial and Error)

2. Factor by Grouping – also called the Master Product Method or the “AC” Method
FACTOR WITH FOIL (TRIAL AND ERROR)

1) Draw two sets of parentheses for the 2 binomials you are looking for:  
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2) Find 2 expressions whose product is 
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ax

.  Put these expressions on the first terms of the two binomials.  
3) Find 2 integers whose product is 
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. 
4) Put these integers on the last terms of the two binomials.

5) Check factoring using the FOIL method.

6) If foiling doesn’t produce the original polynomial, try using different set of factors for 
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ax

 and 
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Examples:  Factor the following by the trial and error method.
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What is the disadvantage of the trial and error method? _________________________________
FACTOR BY GROUPING
1) Multiply 
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times 
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.
2) Find 2 integers whose product is 
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 and whose sum is 
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. It helps to list all the possible factors of 
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 and check to see which set of factors sum up to 
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3) Use these integers to split the middle term into two separate terms.
4) Continue to factor by grouping.

5) Check factoring using the FOIL method.

Examples:  Factor the following by the grouping method.
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(6.4)  Factoring Perfect-Square Trinomials and Differences of Squares 
FACTORING PERFECT-SQUARE TRINOMIALS

The following trinomials are called perfect-square trinomials because they are squares of binomials.  
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You can always use trial and error or factor by grouping to factor out perfect-square trinomials but if you can recognize the following patterns, you can factor them much faster. 
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FACTORING A DIFFERENCE OF SQUARES

When we have a polynomial with 2 terms to factor, factor as follows:
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Examples:
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(6.6)  Factoring: A General Strategy 

You just learned several techniques to factor different types of polynomials.  Below is a guideline to help you decide the appropriate method to use for factoring a particular polynomial.

STEPS FOR FACTORING
Use the following steps to aid in the factoring of polynomials:

1) Arrange the terms in descending order according to the exponents

2) Factor out any common factors (GCF) – reverse of the distributive property 
ac + ad = a(c + d).  (The leading coefficient should be positive)

3) Factor the resulting polynomial:

4 terms – try the grouping method (grouping 2 terms and factoring each)

3 terms – 
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 form: use grouping method or trial and error method

2 terms – the following property may apply: 
a² – b² = (a + b)(a – b)

4) Check to see if any of the factors can be factored further.  If so, continue factoring.

5) Check your factoring by multiplying the polynomials. You should end up with the original polynomial.

Note: Not all polynomials can be factored.  If a polynomial is not factorable, then it is a prime polynomial.

Examples:  Factor the following polynomials completely.  If it is not factorable then write prime.
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(6.7)  Solving Polynomial Equations by Factoring

So far this chapter we have been factoring polynomial expressions.  Now we will use our factoring skills to solve polynomial equations.  Two polynomials set equal to each other is a polynomial equation.   We often work with quadratic equations (or second-degree equations) of the form 
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.  To solve quadratic equations we need a new principle.
THE PRINCIPLE OF ZERO PRODUCTS

For any real numbers a and b, if AB = 0 then A = 0  or  B = 0, or both.


If  a = 0  or  b = 0, or both A and B are 0,  then AB = 0.
Solving a polynomial equation by factoring:

1) Bring all terms to one side of the equation so the equation equals zero.

2) Factor the polynomial.
3) Using the Principle of Zero Products, set each factor to zero.

4) Solve each resulting equation for the variable.

5) Check your solution.
Examples:  Solve each equation.
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(6.8)  Solving Applications

1. An envelope is 4 cm longer than it is wide.  The area is 96 cm².  Find the length and the width.

2. A tool box is 2 ft high, and its width is 3 ft less than its length.  If its volume is 80 ft³, find the length and the width of the box.

3. The height of a triangle is 3 in. less than the length of the base.  If the area of the triangle is 20 
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, find the height and the length of the base.
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4. A lot has the shape of a right triangle with one leg 2 m longer than the other.  The hypotenuse is 2 m less than twice the length of the shorter leg.  Find the length of the shorter leg.

a² + 2ab + b² = (a + b)²


a² � EMBED Equation.DSMT4  ��� 2ab + b² = (a� EMBED Equation.DSMT4  ���b)²





				





a² –  b² = (a + b)(a – b)


				a² + b² = does not factor (polynomial is prime)
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