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Zeros of Functions
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Fundamental Theorem of Algebra
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Use a graphing calculator to find the zeros.
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Finding All Zeros of a Polynomial Function

Complete Factored Form
Suppose a polynomial 
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 If so, then factor the polynomial completely.  Identify all zeros.
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 If so, then factor the polynomial completely.  Identify all zeros.

Finding All Zeros of a Polynomial Function


Determine whether  – 2  is a zero of the polynomial 
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 If so, then factor the polynomial completely.  Identify all zeros.




Determine whether  – 1  is a zero of the polynomial 
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 If so, then factor the polynomial completely.  Identify all zeros.
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Rational Zeros Theorem

Rational Zeros Test

Let 
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Find all rational zeros of  
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To Factor Completely:


1. Synthetically divide f (x) by –2.


2. If the remainder is 0, then x+2 is a factor.


3. Factor the quotient polynomial q (x).


4. Write down all factors.


To Identify all Zeros:


5. Set each factor to 0 and solve for x.





When � EMBED Equation.3  ��� is divided by x – k, the result is:


	1.  Quotient polynomial � EMBED Equation.3  ���.


	2.  Remainder r.


		� EMBED Equation.3  ���


		If r = 0, then 	1. x – k is a factor of � EMBED Equation.3  ���.


				2. k       is a zero of � EMBED Equation.3  ���.
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This gives us a new method for evaluating polynomial functions.








1. Synthetically divide f (x) by k.


2. The remainder is f (k).
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Dividend = Divisor * Quotient + Remainder
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Dividend = Divisor * Quotient + Remainder










































































Setup for Synthetic Division


1. Is it in the right order?             (Terms arranged in descending powers of x.)


2. Are there any missing terms?  (Use a “0” for missing terms.)


3. Write down the coefficients.


4. Do the division.





1. Synthetically divide f (x) by k.


2. If the remainder is 0, then x–k is a factor.





To Factor Completely:


1. Synthetically divide f (x) by –5.


2. If the remainder is 0, then x+5 is a factor.


3. Factor the quotient polynomial q (x).


4. Write down all factors.


To Identify all Zeros:


5. Set each factor to 0 and solve for x.





  Procedure:


       1.  Form the list (p) of the factors of � EMBED Equation.3  ���.


       2.  Form the list (q) of the factors of � EMBED Equation.3  ���.


       3.  Form the list � EMBED Equation.3  ���.


       4.  Synthetically divide � EMBED Equation.3  ���by a number chosen from the list � EMBED Equation.3  ���.


       5.  If the quotient � EMBED Equation.3  ��� has degree � EMBED Equation.3  ���, then factor.


            If the quotient � EMBED Equation.3  ��� has degree � EMBED Equation.3  ���, then return to step 1 using � EMBED Equation.3  ���.





       6.  When completely factored, set each factor to 0 and solve for x.





1. Factor


2. Set each factor = 0


3. Solve for x.
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