Factoring Handout


A General Strategy for Factoring a Polynomial
1. Do all the terms in the polynomial have a common factor? If so, factor out the Greatest Common Factor. Make sure that you don't forget it in your final answer.

2. Count the number of terms in the polynomial.

Two terms: Is it a difference of squares, A2 - B2 ? Factor by using: A2 - B2 = (A - B )(A + B) 

Is it a sum of squares, A 2 + B 2? 
The polynomial can't be factored, it is PRIME.

Is it a difference of cubes, A 3 - B 3? Factor by using: A3 – B3 = (A - B )(A2 + AB + B2)


Is it a sum of cubes, A 3 + B 3? Factor by using: A3 + B3 = (A + B )(A2 – AB + B2)
Three terms: Is it a perfect square trinomial? Factor by using: 
A2 + 2AB + B2 = (A + B)2 




A2 - 2AB + B2 =(A - B)2

Is it of the form x2 + bx + c?

Factor by finding two numbers that multiply to c and add to b.

 Can't find the numbers? Maybe the polynomial is PRIME.

  Is it of the form ax2 + bx + c, a ≠ 1 ?

Try factoring by the Grouping Method (or a'c Method) or Trial and Error.

 Those methods don't work? Maybe the polynomial is PRIME.

Four terms: Try Factoring by Grouping. Group the 1st two terms and the last two terms. Fact, out the     Greatest Common Factor from each grouping. Then factor out the comma binomial term.

3. Always factor completely. Double check that each of your factors can not be factored more.

4. Check your work by multiplying the factors together.

Factoring the Greatest Common Factor from a polynomial______________________
Example:
24a3b2 -4a2b2 -16a2b4
1. Find the G.C.F of all terms.


G.C.F = 4a2 b2
= 4a2 b2 (6a -1 - 4b2)


2. Factor the GCF from each term


of the polynomial.

Factoring by Grouping_________________________________________________________________

Example #1
3(x + y)+ _a(x + y)


1. Both terms have a factor of (x + y).

=(x+y)(3+a)



2. Factor out (x + y) from each term.

_____________________________________________________________________________________

Example #2

a2b+3a2 +2b+6 

=(a2b + 3a2)+ (2b + 6)
1. Group with parentheses the 1 st two terms
and the last two terms.

=a2(b+3)+2(b+3)


2. Factor out the GCF from each group.










Notice: Both terms have a factor of (b + 3).

=(b+3)(a2 +2)



3. Factor out (b + 3) from each term.

Factoring a trinomial of the form x2 + bx + c (Leading coefficient is 1)___________________________

Example #1
x2 + 12x + 20
1. What 2 numbers: MULTIPLY to = 20 and




ADD to = 12 


Factors of 20: 
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← 2 and 10









2. List the factors of 20 and check the sums.

=(x+ 2)(x + 10) 
3. Factor.

_____________________________________________________________________________________________
Example #2

x2 -15x + 56



1. What 2 numbers: MULTIPLY to = 56 and 









         ADD to =-15 ???


Factors of 56: 
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2. List the factors of -56 and check the sums.

=(x-7)(x-8) 



3. Factor.

______________________________________________________________________________
Example #3

x2 + 2x – 35



Steps 1, 2, 3 from above.
7 · (-5) = -35, and 7 +(-5) = 2

← The numbers are 7 and -5.
 =(x + 7)(x - 5)
Factoring a trinomial of the form ax2 + bx + c, a ≠1 (Leading coefficient is not 1)__________________

Method #1: Factoring by Grouping (also called the "Master Product" Method, or called the "AC" method)

2x2 + 7x – 4 



1. Multiply 2 and - 4 = -8. 

2. What 2 numbers: MULTIPLY to = -8 and

ADD to = 7 ??? 

(8)(-l) = - 8,   and  8 + (-1) = 7

The numbers are 8 and -1.




= 2x2 - 1x + 8x - 4 


3. Split up the 7x term  → -1x + 8x
= (2x2 - 1x) + (8 x- 4)


4. Group the 1st 2 terms and the last 2 terms. 

= x(2x -1) + 4(2x -1) 


5. Factor out the GCF from each group.

= (2x- 1)(x + 4)


6. Factor out the common factor of (2x -1).
_____________________________________________________________________________________
"Method #2: Factoring by "Trial and Error"




2x2 + 7x – 4 



1. Constant term is negative
2. List factors of 2 and -4.




 1, 2

1, - 4 






4, - 1 






2, - 2 







- 2, 2


3. Create TRIAL factors and FOIL out to pick 









the CORRECT factorization.


(1x + 1 )(2x - 4) = 2x2 - 4x + 2x – 4 ≠ original polynomial 

(1x – 1 )(2x + 4) = 2x2 + 4x - 2x – 4 ≠ original polynomial

 (x + 4)(2x – 1) = 2x2 - 1x + 8x – 4 = 2x2  + 7x – 4 
and so on...

= (x + 4 )( 2x - 1) is the correct factorization.

Special Factoring______________________________________________________________________

Difference of 2 squares: A2 - B2 = (A – B)(A + B)

Example:

x2 – 49




1. Let A = x, B = 7

= x2 - 72 

=(x - 7)(x + 7) 


2. Factor using the rule of difference of squares.

_____________________________________________________________________________________
Perfect Square trinomial: A2 + 2AB + B2 = (A + B)(A + B) = (A + B)2 



A2 - 2AB + B2 = (A – B)(A – B)= (A – B)2

Example:

x2 - 10x + 25



1. Let A = x, B = 5

= x2 – 2 · 5   x + 52


2. Factor using the rule of perfect Sq. trinomial

= (x + 5)(x + 5) = (x + 5)2
Special Factoring_(continued) ___________________________________________________________

Difference of 2 cubes: A3 – B3 = (A - B )(A2 + AB + B2)

Example:

r3 - 125



1. Let A = r, B = 5

= r3 - 53 

=(r - 5)(r2 + 5r + 52) 


2. Factor using the rule of difference of cubes.

=(r - 5)(r2 + 5r + 25)
_____________________________________________________________________________________
Sum of 2 cubes: A3 + B3 = (A + B )(A2 – AB + B2)

Example:

8w3 + 1



1. Let A = w, B = 1

= (2w)3 + 13 

=(2w + 1)( [2w]2 – 1 · 2w + 12)
2. Factor using the rule of sum of cubes.

=(2w + 1)(4w2 –  2w + 1)

← – 7  and – 8 
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