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Polynomial Long Division Notes (5.5)     
 
So far we have learned how to add, subtract, and multiply polynomials.  We can also divide polynomials.   
 
When you divide a polynomial 𝑓(𝑥) by a divisor 𝒅(𝒙), you get a quotient polynomial 𝒒(𝒙) and a remainder 
polynomial 𝒓(𝒙). 
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The degree of the remainder must be less than the degree of the divisor.  One way to divide polynomials is called 
polynomial long division. 
 
Before we look at an example of how to use polynomial long division, we will first look at an example how to divide two 
numbers using long division. 
 
 Refresher Example:  Divide 965 by 5 using long division. 
 
 
 

 
 
 
 
 
 
 
 
 

 
Example:  Divide 𝒇 𝒙 =   𝟑𝒙𝟒 − 𝟓𝒙𝟑 + 𝟒𝒙− 𝟔 by 𝒙𝟐 − 𝟑𝒙+ 𝟓. 

  
Write polynomial division in the same format you use when dividing numbers.  Include a “0” as the coefficient 
of 𝑥!in the dividend (any of the missing terms).  At each stage, divide the term with the highest power in what 
is left of the dividend by the first term of the divisor.  This gives the next term of the quotient. 
 

   

Answer:  3𝑥! + 4𝑥 − 3+ 
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!!!!!!!
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You can always check your answer by multiplying the quotient by the divisor and adding the 
remainder.  The result should be the dividend. 
 
 

 
  
 
 
 

 
Example 2: Divide 𝒇 𝒙 =   𝒙𝟑 + 𝟓𝒙𝟐 − 𝟕𝒙+ 𝟐 by 𝒙− 𝟐. 
 

   
 
    

  
 

 
 
 
 
 
 

  Answer:  𝑥! + 7𝑥 + 7+ 
!"
!!!

 
 
Homework:  p. 366: 3-9 (odds) 
Divide using polynomial long division. 
3) (𝑥! + 𝑥 − 17)÷ (𝑥 − 4)     5) (𝑥! + 3𝑥! + 3𝑥 + 2)÷ (𝑥 − 1) 
 
 
 
 
 
 
 
 
 
 
7) (3𝑥! + 11𝑥! + 4𝑥 + 1)÷ (𝑥! + 𝑥)   9) (5𝑥! − 2𝑥! − 7𝑥! − 39)÷ (𝑥! + 2𝑥 − 4) 
 
 
 
 


