
 

 

Math 130 

3.2 – Synthetic Division 

Let’s divide polynomials… 

Long Division 

Ex 1. 

           

   
 

 

 

 

 

 

 

 

 

 

The division algorithm says that you can always divide polynomials in this way.  So, any 

polynomial      can be divided by a polynomial      to give a quotient polynomial      and 

remainder polynomial     .  It looks like this: 

                    

Also, the remainder      is either 0, or has degree less than that of     . 

Most of the time, though, you’ll be writing the result of division in this way: 

    

    
      

    

    
 



 

 

Synthetic Division 

When dividing by a polynomial of the form    , synthetic division is faster.  Here’s how it 

works… 

Ex 2. 

           

   
 

 

 

 

 

 

 

 

 

Ex 3. 

             

   
 

 



 

 

Remainder Theorem 

If we divide      by    , then by the division algorithm,                 .  If we let 

   , then the equation becomes        (that is, the remainder is equal to     ). 

The remainder theorem says that if a polynomial      is divided by    , then the remainder 

is equal to     . 

Ex 4. 

Let                      .  Use the remainder theorem to find     . 

 

 

 

 

 

 

 

Testing Potential Zeros 

Recall:  A zero of      is a number   such that       . 

Where are the zeros on the graph of     ? 

Ex 5. 

Is     a zero of                ? 

 

  



 

 

Ex 6. 

Is        a zero of                      ? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q: What goes up and never comes down? 


