
polynomial long division practice problems
Polynomial long division practice problems are essential for students and educators seeking to
enhance their understanding of polynomial division. This mathematical process is analogous to
numerical long division and is crucial for simplifying expressions, solving polynomial equations, and
performing operations involving rational functions. In this article, we will explore the concept of
polynomial long division, provide a step-by-step guide to performing it, and present various practice
problems to reinforce learning.

Understanding Polynomial Long Division

Polynomial long division is a method used to divide a polynomial by another polynomial of lesser or
equal degree. This division helps in simplifying complex polynomial expressions, particularly when
dealing with rational functions. The process involves a series of systematic steps that lead to a
quotient and a remainder.

Key Terminology

Before diving into the long division process, it's essential to understand some key terms:

- Dividend: The polynomial being divided.
- Divisor: The polynomial by which the dividend is divided.
- Quotient: The result of the division.
- Remainder: The amount left over after the division.

The Steps of Polynomial Long Division

To perform polynomial long division, follow these steps:

1. Arrange the Polynomials: Write both the dividend and divisor in descending order of their degrees.
If any terms are missing, include them with a coefficient of zero.

2. Divide the Leading Terms: Divide the leading term of the dividend by the leading term of the
divisor to find the first term of the quotient.

3. Multiply: Multiply the entire divisor by the term found in step 2.

4. Subtract: Subtract the result from the dividend to find the new polynomial.

5. Repeat: Use the result from step 4 as the new dividend and repeat the process until the degree of
the new dividend is less than the degree of the divisor.

6. Remainder: If there is a non-zero polynomial left that cannot be divided by the divisor, it is



considered the remainder.

Example of Polynomial Long Division

Let’s illustrate these steps with an example:

Divide \(2x^3 + 3x^2 - 5x + 6\) by \(x + 2\).

1. Arrange the Polynomials: Both are already in descending order.

2. Divide the Leading Terms:
- \(2x^3 \div x = 2x^2\).

3. Multiply:
- \(2x^2(x + 2) = 2x^3 + 4x^2\).

4. Subtract:
- \((2x^3 + 3x^2 - 5x + 6) - (2x^3 + 4x^2) = -x^2 - 5x + 6\).

5. Repeat:
- Now divide \(-x^2\) by \(x\), which gives \(-x\).
- Multiply: \(-x(x + 2) = -x^2 - 2x\).
- Subtract: \((-x^2 - 5x + 6) - (-x^2 - 2x) = -3x + 6\).
- Now divide \(-3x\) by \(x\) to get \(-3\).
- Multiply: \(-3(x + 2) = -3x - 6\).
- Subtract: \((-3x + 6) - (-3x - 6) = 12\).

6. Remainder: The quotient is \(2x^2 - x - 3\) and the remainder is \(12\). Thus, we can write:

\[
\frac{2x^3 + 3x^2 - 5x + 6}{x + 2} = 2x^2 - x - 3 + \frac{12}{x + 2}
\]

Practice Problems

Now that you understand the process, here are some practice problems to try on your own:

Divide \(3x^4 - 5x^3 + 2x - 7\) by \(x^2 - 1\).1.

Divide \(4x^3 + 2x^2 - 6\) by \(2x + 3\).2.

Divide \(x^3 + 4x^2 + 5x + 6\) by \(x + 2\).3.

Divide \(x^4 - 3x^3 + 2x^2 - x + 1\) by \(x^2 - 1\).4.

Divide \(2x^5 - 3x^3 + 7x^2 - 8\) by \(x^3 + 2\).5.



Solutions to Practice Problems

Here are the solutions to the practice problems for self-assessment:

1. Problem 1 Solution: \(3x^4 - 5x^3 + 2x - 7\) divided by \(x^2 - 1\) gives \(3x^2 - 2x + 1 +
\frac{-8}{x^2 - 1}\).

2. Problem 2 Solution: \(4x^3 + 2x^2 - 6\) divided by \(2x + 3\) gives \(2x^2 - 3 + \frac{-15}{2x +
3}\).

3. Problem 3 Solution: \(x^3 + 4x^2 + 5x + 6\) divided by \(x + 2\) gives \(x^2 + 2x + 1 +
\frac{4}{x + 2}\).

4. Problem 4 Solution: \(x^4 - 3x^3 + 2x^2 - x + 1\) divided by \(x^2 - 1\) gives \(x^2 - 2 + \frac{x +
2}{x^2 - 1}\).

5. Problem 5 Solution: \(2x^5 - 3x^3 + 7x^2 - 8\) divided by \(x^3 + 2\) gives \(2x^2 - 6 +
\frac{14}{x^3 + 2}\).

Conclusion

Polynomial long division is a vital skill in algebra that aids in understanding polynomial functions and
their behavior. By practicing polynomial long division through various problems, students can build
confidence and proficiency in this essential mathematical technique. As you work through these
problems, remember to follow the steps carefully, and soon you’ll find that polynomial long division
becomes a straightforward task!

Frequently Asked Questions

What is polynomial long division?
Polynomial long division is a method used to divide a polynomial by another polynomial of lower
degree, similar to numerical long division.

How do you set up a polynomial long division problem?
To set up a polynomial long division problem, write the dividend (the polynomial being divided) under
a long division symbol and the divisor (the polynomial you are dividing by) outside to the left.

What is the first step in performing polynomial long division?
The first step is to divide the leading term of the dividend by the leading term of the divisor to find the
first term of the quotient.



What do you do after finding the first term in polynomial long
division?
After finding the first term, multiply the entire divisor by this term and subtract the result from the
dividend, bringing down the next term if necessary.

Can polynomial long division result in a remainder?
Yes, polynomial long division can result in a remainder, which is a polynomial of a lower degree than
the divisor, and this is included in the final answer.

How can I practice polynomial long division problems
effectively?
You can practice polynomial long division problems by solving exercises from textbooks, using online
math platforms, or creating your own problems to enhance your understanding.
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