
Precalculus – 2.5 Notes 

The Zeros of Polynomial Functions 
 

Remainder Theorem: If a polynomial function ( )f x  is divided by ,x c−  then the remainder is ( ).f c  

 

Example: Find the remainder if  ( ) 3 22 3 1f x x x= − +   is divided by 

a)  1x +        b)  3x −   

 

 

 

Factor Theorem: If f  is a polynomial function, then x c−  is a factor of ( )f x  if and only if ( ) 0.f c =  The 

Factor Theorem means that: 

a) If ( ) 0,f c =  then x c−  is a factor of ( ).f x  

b) If x c−  is a factor of ( ) ,f x  then ( ) 0.f c =   

 

Example: Use the factor theorem to determine whether the function ( ) 4 24 15 4f x x x= − −  has the factor 

a)  2x −        b)  1x +   

 

 

 
Number of Real Zeros Theorem: A polynomial function cannot have more real zeros than its degree. 

 

Rational Zeros Theorem: Let f  be a polynomial function of degree 1 or higher, where each coefficient is an 

integer. The possible rational zeros are all numbers ,
p

q
 where p  is a factor of the constant, and q  is a factor of 

the leading coefficient of the function. 

 

Example: List the potential rational zeros of ( ) 4 3 23 4 7 8 2.f x x x x x= + + + +  

 

 

 

 

Example: Find the rational zeros of ( ) 4 3 23 4 7 8 2.f x x x x x= + + + +  

 

 

 

 

 

 

 

Theorem: Every polynomial function with real coefficients can be uniquely factored over the real numbers into 

a product of linear factors and/or irreducible (prime) quadratic factors. 
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Finding the Zeros of a Polynomial Function: 

1. Use the degree of the polynomial to determine the number of zeros. 

2. Use the Rational Zeros Theorem to identify the possible rational zeros. 

3. Use substitution, synthetic division, or long division to test each potential rational zero. (It’s easiest to 

use the Factor Theorem – plug the potential zeros into the function and see which ones give you 0.) 

4. Each time a zero is found, use synthetic division to rewrite the function in factored form. Repeat step 3 

on the depressed function (the function that remains after factoring out a linear factor). 

5. Once the depressed function is quadratic, you can factor it or use the quadratic formula to find the 

remaining zeros. 

 

� Don’t forget to use factoring techniques you already know to help you find the zeros. 

 

Example: Find all of the real zeros of ( ) 4 3 22 5 2 2.f x x x x x= − − + +  Use the zeros to factor f  over the real 

numbers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example: Find all real solutions of the equation 
3 2

2 3 3 5 0.x x x− − − =   

 

 

 

 

 

 

 

 

 

 

 

 

 

Complex Zero: A complex zero is in the form a bi+  or .a bi−  

 

Fundamental Theorem of Algebra: Every complex polynomial function ( )f x  of degree  1n ≥  can be factored 

into n  linear factors (not necessarily distinct) of the form ( ) ( )( ) ( )1 2 ... ,
n n

f x a x r x r x r= − − −  where 

1 2, , ,...,
n n

a r r r  are complex numbers. That is, every complex polynomial function of degree 1n ≥  has exactly n  

complex zeros, some of which may repeat. 

 

Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford


Jessica Linford




Conjugate Pairs Theorem: For any complex polynomial function, if r a bi= +  is a zero of ,f  the complex 

conjugate r a bi= −  is also a zero of .f     � Imaginary solutions always come in pairs. 

 

Corollary: A polynomial f  of odd degree with real coefficients has at least one real zero. 

 

Example: A polynomial f  of degree 5 has the zeros 2, 3i, and 4 + i. Find the other two zeros. 

 

 

 

 

Example: Find a polynomial f  of degree 4 that has the zeros 5, –3, and –2 + i. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example: Find a polynomial f  of degree 5 with the following zeros: 1, i, 4 – 2i. 
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Example: Find the complex zeros of ( ) 4 3 22 35 113 65.f x x x x x= + − − +  Write f  in factored  

form. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example: Find the complex zeros of ( ) 4 3 23 19 27 252.f x x x x x= + − + −  Write f  in factored form. 

  

 

 

 

 

 

 

 

Example: One of the zeros of ( ) 4 3 22 3 10 10f x x x x x= − − + −  is 1 .i+  Find the remaining zeros. 
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