
Long Division Of Polynomials Worksheet

Long division of polynomials worksheet is a fundamental concept in algebra
that helps students understand how to divide polynomial expressions
systematically. Much like long division with numbers, this method breaks down
complex polynomial divisions into manageable steps, making it easier to find
the quotient and remainder. This article will delve into the process of long
division of polynomials, providing a clear guide, examples, and a worksheet
to reinforce learning.

Understanding Polynomials

Before diving into long division of polynomials, it is essential to grasp
what polynomials are. A polynomial is a mathematical expression that consists



of variables raised to non-negative integer powers and coefficients. The
general form of a polynomial in one variable \(x\) can be expressed as:

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

Where:
- \(P(x)\) is the polynomial.
- \(a_n, a_{n-1}, \ldots, a_0\) are the coefficients.
- \(n\) is the degree of the polynomial.

Polynomials can be classified based on their degree:
- Constant Polynomial: Degree 0 (e.g., \(5\))
- Linear Polynomial: Degree 1 (e.g., \(2x + 3\))
- Quadratic Polynomial: Degree 2 (e.g., \(x^2 + 4x + 4\))
- Cubic Polynomial: Degree 3 (e.g., \(x^3 + 2x^2 + 3x + 1\))
- Higher-Degree Polynomials: Degree greater than 3.

The Long Division Process

Long division of polynomials is performed similarly to long division with
numbers. The main goal is to divide the dividend (the polynomial being
divided) by the divisor (the polynomial doing the dividing) to obtain a
quotient and possibly a remainder. The process involves several steps:

Steps for Long Division of Polynomials

1. Arrange the Polynomials: Write both the dividend and divisor in standard
form, where terms are arranged in descending order of their degree.

2. Divide the Leading Terms: Divide the leading term of the dividend by the
leading term of the divisor. This gives the first term of the quotient.

3. Multiply and Subtract: Multiply the entire divisor by the term obtained in
the previous step. Subtract this result from the dividend.

4. Bring Down the Next Term: After subtraction, bring down the next term of
the dividend.

5. Repeat the Process: Repeat the steps of dividing, multiplying, and
subtracting until the degree of the remainder is less than the degree of the
divisor.

6. Write the Final Result: Express the final result as:
\[
\text{Quotient} + \frac{\text{Remainder}}{\text{Divisor}}
\]



Example of Long Division of Polynomials

Let’s go through an example to illustrate the long division of polynomials.

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

Step 1: Arrange the polynomials:
- Dividend: \(2x^3 + 3x^2 - 5x + 6\)
- Divisor: \(x + 2\)

Step 2: Divide the leading terms:
- Divide \(2x^3\) by \(x\) to get \(2x^2\).

Step 3: Multiply and subtract:
- Multiply \(2x^2\) by \(x + 2\) to get \(2x^3 + 4x^2\).
- Subtract:
\[
(2x^3 + 3x^2 - 5x + 6) - (2x^3 + 4x^2) = -x^2 - 5x + 6
\]

Step 4: Bring down the next term:
- The result is now \(-x^2 - 5x + 6\).

Step 5: Repeat the process:
- Divide \(-x^2\) by \(x\) to get \(-x\).
- Multiply \(-x\) by \(x + 2\) to get \(-x^2 - 2x\).
- Subtract:
\[
(-x^2 - 5x + 6) - (-x^2 - 2x) = -3x + 6
\]

- Bring down the next term:
- The new result is \(-3x + 6\).

- Divide \(-3x\) by \(x\) to get \(-3\).
- Multiply \(-3\) by \(x + 2\) to get \(-3x - 6\).
- Subtract:
\[
(-3x + 6) - (-3x - 6) = 12
\]

Step 6: Write the final result:
The quotient is \(2x^2 - x - 3\), and the remainder is \(12\). Thus, we can
express the final answer as:

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



Practice Worksheet on Long Division of
Polynomials

To help students practice and reinforce their understanding of long division
of polynomials, here is a worksheet with problems to solve.

Worksheet Problems:

1. Divide \(3x^4 + 6x^3 - 4x^2 + 7\) by \(x^2 + 1\).
2. Divide \(4x^3 - 8x^2 + 2x - 1\) by \(2x - 1\).
3. Divide \(x^5 + 2x^4 - 3x^3 + 4x^2 - 5\) by \(x^2 + 2\).
4. Divide \(5x^6 - 15x^5 + 10x^4 + 20\) by \(x^3 - 2x\).
5. Divide \(7x^3 + 14x^2 - 21x + 35\) by \(x + 5\).

Answers:
(Provide solutions separately for self-checking)

1. Answer: Quotient and Remainder
2. Answer: Quotient and Remainder
3. Answer: Quotient and Remainder
4. Answer: Quotient and Remainder
5. Answer: Quotient and Remainder

Conclusion

The long division of polynomials is a valuable skill in algebra that lays the
foundation for more advanced topics such as rational functions and polynomial
equations. By practicing the steps outlined in this article and solving the
worksheet problems, students will gain confidence in their ability to divide
polynomials effectively. Mastery of this concept not only aids in academic
success but also enhances critical thinking and problem-solving skills in
mathematics.

Frequently Asked Questions

What is long division of polynomials?
Long division of polynomials is a method used to divide a polynomial by
another polynomial, similar to the long division process used for numbers.

What are the steps involved in long division of
polynomials?
The steps include: 1) Divide the leading term of the dividend by the leading
term of the divisor. 2) Multiply the entire divisor by this result and



subtract from the dividend. 3) Bring down the next term and repeat until all
terms are processed.

What types of problems can be solved using a long
division of polynomials worksheet?
A long division of polynomials worksheet can include problems like dividing
quadratics by linear polynomials, higher degree polynomials, and verifying
the result by multiplication.

How can I practice long division of polynomials
effectively?
You can practice effectively by using worksheets that provide various
polynomial division problems with varying levels of difficulty, and check
your answers using built-in solutions.

What should I do if I get stuck on a long division
of polynomials problem?
If you get stuck, try breaking down the problem into smaller parts, review
the long division steps, or consult example problems or tutorials for
guidance.

Are there any online resources for long division of
polynomials worksheets?
Yes, there are many educational websites that offer printable long division
of polynomials worksheets, interactive quizzes, and video tutorials to
enhance learning.

How can long division of polynomials be applied in
real-world scenarios?
Long division of polynomials can be applied in engineering, physics, and
computer science for simplifying expressions, solving equations, and modeling
real-world phenomena.
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Master the long division of polynomials with our comprehensive worksheet. Improve your skills and
confidence today! Learn more for step-by-step guidance.
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