Everything you ever wanted to know about factoring trinomials but were afraid to ask!
Factoring trinomials from the form ax2+bx+c to the form (Ax+B)(Cx+D)

Watch what happens when (Ax+B)(Cx+D)  is multiplied out using FOIL!

(Ax+B)(Cx+D)=ACx2+(AD+BC)x+BD

=ax2+bx+c


Obviously a = AC, b=AD+BC, and c=BD, but how do we find 


A, B, C, and D individually?


1)
Since ac = ACBD, we know also that ac = (AD)(BC)



So, take the product of a and c (ac) from the original equation 


and list all possible two factor combinations.  These are 


your guesses for AD and BC.



Example:
6x2+x-12


a = 6, b = 1, c = -12





ac = -72


(AD)(BC) =
(-1)(72)?

(-2)(36)?

(-3)(24)?

(-4)(18)?

(-6)(12)?



(-8)(9)?





These are only half.  Then there are the six pairs 



that are identical except both are multiplied by 



negative one.

2)
Since b = AD+BC, we know that the sum of the two correct 


factors (if indeed the trinomial can be factored) must be b.



So go through all your guesses and add them and see which 
pair gives the right result.  You only need to try the half 

that give you the correct sign (negative or positive).


Example:
 since b = 1



AD+BC =
71?

34?

21?

14?

6?

1?





Obviously the last pair {-8,9} is the correct one.

3) Now you know the two numbers that are AD or BC, you can arbitrarily pick which one is which.  But you don’t know the individual numbers A, D, B, or C.
If AC = 1 your life is considerably simplified.  This means that A and C are both 1 and the two factors you have found are just B and D

Example: x2+7x+10

BD = (1)(10)
B+D = 1+10 = 11?


(2)(5)

7?

It looks like B and D are 2 and 5, so (Ax+B)(Cx+D) = (x+2)(x+5)

4)  In the more complicated situation that we started with you can proceed with factoring by grouping.  Using the two factors AD and BC you just found, you split up the middle term b = AD+BC.
ACx2+ADx+BCx+BD = 6x2-8x+9x+12
Whichever choices you make for AD and BC, the first two terms ACx2 and ADx will have a common factor.  Likewise, so will the last two terms BCx and BD (though the common factor CAN be 1).
Ax(Cx+D)+B(Cx+D) = 2x(3x-4)+3(3x-4)
Cx+D can be factored from both terms.

(Cx+D)(Ax+B) = (3x-4)(2x+3)

Thus A=2, B=3, C=3, D=-4.
