Possible Factors of a Polynomial (b/c chart)              
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To find the zeros of a polynomial we will first find all the possible factors of the polynomial in the form b/c. To do this, first we find the factors of the coefficient of the highest term and the last term (the constant).



   c       


      b

Example:              3x3 – 4x2 – 17x + 6

Now we put these numbers in a chart to find all the possible combinations of these factors in the form b/c.  Where the constant term (6) is the “b” and the coefficient of the first term (3) is the “c”.

List the factors of the “b” term along the top, with a ( sign in front of each number.

List the factors of the “c” term on the left side, with a ( sign in front of each number.
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Finding the zeros/linear factors of a polynomial: (b/c part 2)        College Algebra

To find the zeros of a polynomial we will first find all the possible factors of the polynomial in the form b/c. We will assume that we have already found these for the following polynomial.

Example:              3x3 – 4x2 – 17x + 6
All the possible factors are:  (1    (2     (3     (6    (1/3   ( 2/3    

Now we put these numbers in a chart and use synthetic division to find the value of the remainder.  Stop when you get a remainder equal to zero. 

List the factors on the left side, with a + sign and then a – sign in front of each number.

Now use synthetic division until we find the first remainder equal to zero.

                                                  3     -4    -17      6  ((the coefficients of the polynomial)




      +1    3     -1    -18    -12  




       -1    3     -7    -10     16  

(the possible factors()     +2
  3       2    -13    -20  

 -2    3    -10      3       0  

+3    

 -3

+6

 -6
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We have found one of the zeros: At x = -2, the polynomial crosses the x-axis.

The rest of it : (3x2 –10x + 3) can now be factored normally since it is a quadratic polynomial (2nd power). 

After factoring we get linear terms of: (x + 2)(x – 3)(3x – 1)

The zeros are at x = -2, x = 3, and x = 1/3.

Questions and Concerns: 

You tried to factor normally and can’t find any factors. Use the quadratic formula.

What if you have followed this procedure and find that the leftover term is still a third or fourth power polynomial?  Take only that piece, and repeat the whole procedure (Find all the possible factors b/c then divide by them until you find a zero remainder). You will have to repeat this procedure until you get to the point where your highest power is a 2, then you can factor that last trinomial normally or with the quadratic equation.

1 x 6


2 x 3





1 x 3





Write each pair as a fraction b/c.  





Simplify the fractions





These are all the possible factors b/c of the polynomial. 


 





Cross off any numbers that repeat





ANSWER:


All the possible factors of  3x3 – 4x2 – 17x + 6 


in the form b/c are: (1    (2     (3     (6    (1/3   ( 2/3   





Remainder of zero.  The number we divided by is  a zero of the polynomial 


 





We don’t have to go any further with the chart.





Take these numbers and write them in the following form.





(x – (-2))(3x2 –10x + 3) 


          simplify


(x + 2)(3x2 –10x + 3)
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