Factoring Notes

I) 
Find a Greatest Common Factor (GCF)


This will most likely make the problem easier by reducing the size of the quadratic.  Missing this step is the most common mistake students make when factoring.

ex) 
8x2 + 32x – 96 = 8(x2 + 4x – 12)

ex)
3x3 – 36x2 – 39x = 3x(x2 – 12x – 13)

II) 
Look for Perfect squares!


a) Difference of 2 perfect squares



A difference of 2 squares factors in to conjugate pairs.



a2 – b2 = (a – b)(a + b)

ex) 
49x2 – 100 = (7x – 10)(7x + 10)

ex)
72x2y2 – 2z4 = 2(36x2y2 – z4) = 2(6xy – z2) (6xy + z2)


b) Perfect square trinomials



If the quadratic has 3 terms (trinomial) and the 1st and 3rd terms are perfect squares, then it is a candidate for a perfect square trinomial.  I’d recommend trying it and then checking.



a2 – 2ab + b2 = (a – b)(a – b) = (a – b)2



a2 + 2ab + b2 = (a + b)(a + b) = (a + b)2
ex) 
5x2 + 50 + 125 = 5(x2 + 10x + 25)  note the perfect squares so…. = 5(x + 5)2 ????




FOIL to check (or know rule for squaring a binomial… twice the product etc.)

Thus 5x2 + 50 + 125 = 5(x + 5)2
ex)   
4y2 – 18y + 81 note the perfect squares so…. = (2y – 9)2 ????




FOIL to check (or know rule for squaring a binomial… twice the product etc.)  Note that for (2y – 9)2, twice the product yields -36y not -18y so this time we need to try something else.

III) 
Guess and Check


a) Hint 1



When you are factoring a quadratic, you should look at the signs of the coefficients to determine if you are adding, subtracting, or both in the product.  Note:


x2 + 52x + 137 = (x + ?)(x + ??)



x2 – 52x – 137 = (x – ?)(x + ??) or (x + ?)(x – ??)



x2 + 52x – 137 = (x – ?)(x + ??) or (x + ?)(x – ??)


x2 – 52x + 137 = (x – ?)(x – ??)



b) Hint 2



When you are guessing 2 numbers that multiply to be the last number and add to be the middle coefficient, you should start with the 2 numbers closest in value.

Ex) 
For the quadratic x2 – 10x – 96, we should try (x – something)(x + something).  As we are guessing two numbers with a product of -96 and a sum of -10, we should guess numbers close together.  




96 = 12 · 8




96 = 16 · 6




96 = 24 · 4





96 = 32 · 3

96 = 48 · 2

96 = 96 · 1


Note the second case has the properties we are searching for and indeed:

x2 – 10x – 96 = (x – 16)(x + 6)

