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Math 1310 
Section 4.3: Roots of Polynomial Functions 
 
You’ll need to be able to find all of the zeros of a polynomial. You’ll now be expected to find both real 
and complex zeros of a function. 
 
A polynomial of degree n > 1has exactly n zeros, counting all multiplicities. 
 
To find all zeros, you’ll factor completely. From the factored form of your polynomial, you’ll be able to 
read off all the zeros of the function. 
 
If c is a zero of a polynomial P, then x = c is a root of the equation P(x) = 0. 
 
If your polynomial has real coefficients, then the polynomial may have complex roots. Complex roots 
occur in pairs, called complex conjugate pairs. This means that if a + bi is a root of P then so is a - bi. 
 
Note: ܽଶ ൅ ܾଶ ൌ ሺܽ ൅ ܾ݅ሻሺܽ െ ܾ݅ሻ 
 
Example 1: Find the zeros of the polynomial write the polynomial in factored form and then state the 
multiplicity of each zero. (Sometimes it may be easier to factor the polynomial first, then find the zeros.) 
 

a. ݂ሺݔሻ ൌ ଶݔ ൅ ݔ െ 12 
 
 

 
 
 
 

b. ݂ሺݔሻ ൌ ଶݔ െ ݔ6 ൅ 9 
 
 
 
 
 
 
 

c. ݂ሺݔሻ ൌ ସݔ9 ൅  ଶݔ36
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d. ݂ሺݔሻ ൌ ଷݔ െ ଶݔ4 െ ݔ4 ൅ 16 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
You can also work backwards to writing a polynomial with integer coefficients that meets stated 
conditions. 
 
Example 2: Find a 3rd degree polynomial with integer coefficients given -5, and i are zeros  
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Example 3: Find a polynomial with integer coefficients given the zeros at 2 and 2 - 5i. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example 4:  Write a polynomial with integer coefficients with degree 4 and zeros at -3 (multiplicity 2) 
and -3i. 
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Example 5: Write a polynomial with integer coefficients with degree 3 and zeros at 5 and 4 + i with a 
constant coefficient of 170. 
 
 
 
 
 
 
 
 
 
 
 


