
Math 1320: Long and Synthetic Division of Polynomials

Why is polynomial division important? In this course, we will find zeros of polynomial
functions. We have already learned how to find zeros for polynomials of degree 2 by factoring, but
how can we find the factors of a larger degree polynomial? We will need to be able to perform
polynomial division. We will look at two different types of polynomial division, synthetic and long
division. Both processes will achieve the same result, so you may choose which type of polynomial
division you like best.

Long Division of Polynomials
Consider the long division of whole numbers:

Polynomial long division has a similar process, but we have variables, too.



⋆ Note: Be sure to fill in any missing terms with zeros before performing long division
(e.g. x4 − 13x2 + 36 → x4 + 0x3 − 13x2 + 0x+ 36)

Synthetic Division of Polynomials
Before using synthetic division, we must first be sure that the divisor is of the form x− c.

Practice Problems
Divide using synthetic or long division. Try both methods at least once. State the quotient and
remainder.

1. (x3 − 2x2 − 5x+ 6)÷ (x− 3) [x2 + x− 2]

2. 4x3−3x2+3x−1
x−1 [4x2 + x+ 4 + 3

x−1 ]

3. (6x5 − 2x3 + 4x2 − 3x+ 1)÷ (x− 2) [6x4 + 12x3 + 22x2 + 48x+ 93 + 187
x−2 ]


