
3.2a Long Division of Polynomials 
 

In each of the following long division statements, identify the divisor, dividend, quotient and remainder. 
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What is the relationship between the divisor, dividend, quotient and remainder? 

 

 

 

 

Dividing a polynomial by a binomial of the form x a  

 

Example 1.  Divide the polynomial   3 22 4 5 6P x x x x     by 3x  

 

Before doing the division, arrange the powers in descending order.  Additionally, each power less than the 

degree must be included in the dividend – this means that you might have to include terms with a 

coefficient of zero. 

 

 

3 23 2 5 4 6x x x x     

 

 

 

 

 

Divide 32x  by  x  to get ______ 

Multiply 3x  by ________ and subtract 

Divide _________ by  x  to get __________ 

Multiply 3x  by __________ and subtract 

Divide _________ by  x  to get __________ 

Multiply 3x  by ________ and subtract 

 

 

 

Express the result in the form 
 

 
P x R

Q x
x a x a

 
 

. 

 

 

 

 



 

What restrictions are there on the variable? 

 

 

Write a statement that can be used to check the division.  Then check your answer. 

 

 

 

 

 

 

 

 

 

Another way to check your answer is to substitute a value for x.  Check the division by substituting 4x   

 

 

 

 

 

Example 2.  Divide the polynomial   4 33 4 7 5P x x x x     by 2x .   

 

 

 

 

 

 

 

 

 

 

 

 

 

Express the result in the form 
 

 
P x R

Q x
x a x a

 
 

. 

 

 

 

 

 

What restrictions are there on the variable? 

 

 

Check your answer. 

 

 

 

 



Example 3.  The volume of a box is given by the function   3 22 9 7 6V x x x x    .  If the height of the 

box is 3x , determine the other dimensions in terms of x. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Synthetic Division.  This is an alternate way of dividing a polynomial by x a .   

 

Example 4.  Divide the polynomial   4 33 4 7 5P x x x x     by 2x  using synthetic division.   

 

 

 43x  
34x  

20x  7x  5  

           

2    3  4  0  7  5  

 +       

      

 

 

 

 

 

 

 

 

Compare this result with what was done in example 2. 

 

Example 5.  Redo example 3 using synthetic division. 

 

 

 

 

 

 

 

Dividing by 2x , 

so place whatever 

makes this equal 

to 0 here 

Bring the 3 

down, and then 

successively 

multiply and add 



Example 6.  Use synthetic division to determine the remainder when 4 16x   is divided by   i)  1x     

ii)  2x    iii)  4x . 

 

 

 

 

 

 

 

 

 

 

 

 

 

What information does this provide you with? 

 

 

 

 

 

 

 

Example 7.  When the polynomial 
3 25 7x x kx    is divided by 5x  the remainder is 6.  What must 

the value of k be? 

 

 

 

 

 

 

 

 

 

 

 

 

It is important to note that synthetic division, although faster than long division, should only be used when 

dividing by a binomial of the form x a   (ie leading coefficient of one).  Long division however can be 

easily adjusted to accommodate division by more complicated polynomials. 

 

When dividing whole numbers, the remainder must always be a positive number that is less than the 

divisor.  When dividing polynomials, the degree of the remainder must always be less than the degree of 

the divisor.  When you are dividing by a linear binomial, this means that the remainder must always have 

a degree of   ____________ or in other words, it must be a ______________________ . 


