
Long Division With Polynomials Worksheet

Long division with polynomials worksheet is an essential tool for students learning to
divide polynomials, a fundamental concept in algebra. Just as long division with numbers
provides a method for dividing larger numbers, long division with polynomials helps us
simplify complex polynomial expressions. This article will explore the principles of
polynomial long division, provide step-by-step methods, and include a worksheet to
reinforce understanding. By the end of this article, students will have a comprehensive
grasp of the long division process as it pertains to polynomials.

Understanding Polynomials

Before diving into long division, it's vital to have a clear understanding of what
polynomials are.



Definition of Polynomials

A polynomial is a mathematical expression that consists of variables, coefficients, and non-
negative integer exponents. The general form of a polynomial in one variable (x) is:

\[ P(x) = a_n x^n + a_{n-1} x^{n-1} + ... + a_1 x + a_0 \]

Where:
- \( a_n, a_{n-1}, ..., a_0 \) are coefficients
- \( n \) is a non-negative integer representing the degree of the polynomial

Polynomials can also have multiple variables, for example:

\[ P(x, y) = a x^2y + b xy^2 + c x + d \]

Types of Polynomials

Polynomials can be classified based on their degree or number of terms:

1. By Degree:
- Constant (degree 0)
- Linear (degree 1)
- Quadratic (degree 2)
- Cubic (degree 3)
- Higher-degree polynomials

2. By Number of Terms:
- Monomial (one term)
- Binomial (two terms)
- Trinomial (three terms)
- Polynomial (four or more terms)

Long Division of Polynomials

Long division of polynomials is similar to the long division of numbers but involves
variables and coefficients. The process allows us to divide a polynomial (the dividend) by
another polynomial (the divisor).

Steps for Polynomial Long Division

Here’s a step-by-step guide to performing long division with polynomials:

1. Write the Polynomials:
Arrange 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. This result
becomes the first term of the quotient.

3. Multiply:
Multiply the entire divisor by the term obtained in the previous step.

4. Subtract:
Subtract the result from the dividend. This subtraction may lead to new terms with lower
degrees.

5. Bring Down the Next Term:
If there are remaining terms in the dividend, bring down the next term.

6. Repeat:
Repeat the process until the degree of the remainder is less than the degree of the divisor.

7. Finish:
The final result is written as:

\[ \text{Quotient} + \frac{\text{Remainder}}{\text{Divisor}} \]

Example of Polynomial Long Division

Let’s illustrate the process with an example. We will divide \( P(x) = 2x^3 + 3x^2 - 5x + 6
\) by \( D(x) = x - 1 \).

1. Write the Polynomials:
- Dividend: \( 2x^3 + 3x^2 - 5x + 6 \)
- Divisor: \( x - 1 \)

2. Divide the Leading Terms:
- \( \frac{2x^3}{x} = 2x^2 \)

3. Multiply:
- \( (x - 1)(2x^2) = 2x^3 - 2x^2 \)

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

5. Bring Down the Next Term:
- Now the polynomial becomes \( 5x^2 - 5x \).

6. Repeat:
- Divide \( \frac{5x^2}{x} = 5x \).
- Multiply: \( (x - 1)(5x) = 5x^2 - 5x \).
- Subtract: \( (5x^2 - 5x) - (5x^2 - 5x) = 0 \).



- Bring down the next term: Now we have \( 6 \).

- Divide \( \frac{6}{x} = 0 \) (since 6 is a constant).
- Write the remainder: \( 6 \).

7. Finish:
- The final result is:

\[ 2x^2 + 5x + 6 \]

The quotient is \( 2x^2 + 5x + 6 \) and the remainder is 0.

Creating a Long Division with Polynomials
Worksheet

To help students practice, here is a simple worksheet structure that can be used to
reinforce the long division of polynomials.

Worksheet Structure

1. Instructions:
- Divide the following polynomials using long division and present your answer in the form
of quotient and remainder.

2. Problems:
- Problem 1: Divide \( 3x^4 + 2x^3 - 4x^2 + 5 \) by \( x^2 - 1 \).
- Problem 2: Divide \( 4x^3 - 12x^2 + 2x + 3 \) by \( 2x - 1 \).
- Problem 3: Divide \( x^4 + 3x^3 - x + 2 \) by \( x + 2 \).
- Problem 4: Divide \( 6x^5 + x^4 - x^2 + 7 \) by \( 3x^2 + 2 \).

3. Answer Key:
- Provide an answer key for students to check their work.

Tips for Mastering Polynomial Long Division

1. Practice Regularly: The more you practice, the easier it becomes. Work on various
problems to familiarize yourself with different scenarios.

2. Check Your Work: After obtaining the quotient and remainder, multiply the divisor by
the quotient and add the remainder to ensure it equals the original polynomial.

3. Use Graphing Tools: Visualization can help; consider using graphing software to see the
relationship between the polynomials.



4. Seek Help When Needed: Don’t hesitate to ask teachers or peers if you find certain
problems challenging.

5. Break Down Complex Problems: If a polynomial has many terms, break it down into
smaller parts to simplify the division process.

Conclusion

Long division with polynomials is a vital algebraic skill that lays the groundwork for higher
mathematics. By understanding the steps involved and practicing regularly, students can
master this technique and build confidence in their mathematical abilities. Worksheets,
such as the one provided, can serve as practical tools for reinforcing learning and
ensuring a solid grasp of polynomial division. With consistent practice and application,
polynomial long division will become a straightforward and valuable skill in a student’s
mathematical toolkit.

Frequently Asked Questions

What is the purpose of a long division with polynomials
worksheet?
The purpose is to provide practice and reinforce the skills needed to perform long division
with polynomial expressions, helping students understand how to divide polynomials just
like numerical long division.

What are the key steps involved in performing long
division with polynomials?
The key steps include: 1) Divide the leading term of the dividend by the leading term of
the divisor, 2) Multiply the entire divisor by the result, 3) Subtract this from the dividend,
4) Bring down the next term, and repeat until all terms have been processed.

What types of problems can be solved using a long
division with polynomials worksheet?
Problems can include dividing polynomials of different degrees, simplifying rational
expressions, and solving polynomial equations where long division helps to reduce the
polynomial.

Are there any common mistakes to watch out for when
using a long division with polynomials worksheet?
Common mistakes include miscalculating the leading terms, forgetting to subtract
correctly after multiplying, and not properly bringing down the next term in sequence.



How can students benefit from completing a long
division with polynomials worksheet?
Students can strengthen their understanding of polynomial operations, improve their
algebraic manipulation skills, and prepare for more advanced topics in algebra and
calculus through consistent practice.
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Master long division with polynomials using our comprehensive worksheet! Perfect for students and
educators. Discover how to simplify complex problems today!
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