Factoring Quadratic Equations
(modified diamond method)
The diamond method provides another systematic way to factor second degree polynomials of the form ax2+bx+c that are "hard," that is, those second degree polynomials that have a value other than “1” for the coefficient a. 

This method is best illustrated using an example.

Important note:  Before you use this method, you must first factor out any integer that is common to a, b, and c.  Thus, if you have  6x2-15x-9, you must first factor it: (3)( 2x2-5x-3), then go ahead and factor  2x2-5x-3.  (If you don't first factor out the commen integer, then your result,  (2x-1)(x-3), will be for the factored equation,  2x2-5x-3, not for the original equation, 6x2-15x-9). Finally, multiply the factored value back in: 3(2x+1)(x-3) or, if you wish, (6x+3)(x-3) or (2x+1)(3x-9).
Suppose we want to factor  2x2-5x-3.

1)  First we draw an "X" shape, our diamond.  We put the value of a*c in the top, and b in the bottom.


a•c = (2)(-3) = -6, so we enter -6 at the top:


b= -5, so that is entered at the bottom:     [image: image1.png]



2) Next, we consider what factors of the value in the top of the diamond (-6) multiply to the value in the top of the diamond (-6) as well as add up to the value in the bottom of the diamond (-5).  Starting with “1” and the number in the diamond (here, -6), list all of the factors of that number (pay attention to what signs should be used):

1 and -6,

-1 and 6,

2 and -3,

-2 and 3

In this case the factors that add up to -5 are 1 and -6.  We place these values in the left and right parts of the diamond (does not matter which one goes to the left or right side).
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3)  [This step may seem strange, but just do it.]  Now we will make a fraction out of the left and right values by making the top and bottom values, in this case the -6 and the 1, the denominators, and for the numerator, we use the value of a (2) as the coefficient of x, in this example 2x.  This “ax” term will be the numerator of both fractions, while the values in the left and right parts of the diamond will be the new denominators:
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4)  We reduce these left and right box fractions, if possible (see below).  Using the (possibly reduced) fractions, now take the numerator and add the denominator [yes, another strange thing to do, but do it anyway].  You will now have, for each “fraction”, an expression (see box below).
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5)  These two expressions are the binomial factors of (x-3) and (2x+1).  Check that they are correct by multiplying them (“foiling” them) to see if we get our original polynomial: 

(x-3)(2x+1) = 2x2-5x-3, which is our original 2nd degree polynomial.  Note:  If we had first factored a “bigger” polynomial,  6x2-15x-9, into  (3)(2x2-5x-3, then we must remember to include the constant factor, (3),  in the answer:  (3)(x-3)(2x+1) = 6x2-15x-9.
