
§3.3  Polynomial and Synthetic Division 
 

Division Algorithm : 
 
 

For any polynomial P(x) and any complex number  k , there exists a 
unique polynomial Q(x) and number  r  such that: 
 
    P(x) = d(x) * Q(x) + r. 
 
Example 1: Divide   
 

a) 6q3 - 17q2 + 22q - 23  by   2q – 3         b)  3x3 - 2x2 - 150   by   x – 4 
 
 



Synthetic Division : 
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Example 2: Divide by synthetic division.  x4 – 10x2 – 2x + 4  by   x + 3 



The Remainder Theorem 
 
If a polynomial f(x) is divided by x – k, the remainder is equal to f(k). 
 
 
Example 3:   
Use the remainder theorem and synthetic division to find f(–2)  
for  f(x) = 
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The Factor Theorem 
 
The polynomial x – k is a factor of the polynomial f(x) if and only if 
f(k) = 0. 
 
 
Example 4:  
Decide whether the second polynomial is a factor of the first. 
 
a) f(x) = 
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b) f(x) = 
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