
Long And Synthetic Division Worksheet

Long and synthetic division worksheet is an essential tool in algebra that helps students
understand polynomial division. Mastering these techniques is crucial for solving higher-level math
problems, particularly in calculus and advanced algebra. This article will delve into long division and
synthetic division, how they differ, their methodologies, and tips for creating an effective worksheet
that reinforces these concepts.

Understanding Polynomial Division

Polynomial division is the process of dividing a polynomial by another polynomial of equal or lower
degree. This concept is similar to numerical division but requires a different approach due to the
variables involved. The two primary methods for dividing polynomials are long division and synthetic
division.

Long Division of Polynomials

Long division is a methodical approach where the dividend (the polynomial being divided) is divided
by the divisor (the polynomial you are dividing by) step by step.

Steps for Long Division:

1. Arrange the Polynomials: Write the dividend and divisor in standard form, ensuring all terms are
present (including those 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 gives 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 to find the new polynomial.

5. Repeat: Repeat the process with the new polynomial until the degree of the remainder is less than
the degree of the divisor.

Example of Long Division:

Consider the division of \(2x^3 + 3x^2 - 5x + 7\) by \(x - 2\):

1. First Term: Divide \(2x^3\) by \(x\) to get \(2x^2\).
2. Multiply: \(2x^2(x - 2) = 2x^3 - 4x^2\).
3. Subtract: \((3x^2 - (-4x^2)) = 7x^2\).
4. Repeat: Divide \(7x^2\) by \(x\) to get \(7x\) and follow the same steps until you reach a remainder.

Synthetic Division

Synthetic division is a shorthand method used specifically for dividing polynomials when the divisor is
a linear polynomial of the form \(x - c\). This method is faster and more efficient than long division for
this specific case.

Steps for Synthetic Division:

1. Setup: Write the coefficients of the dividend polynomial in descending order. If a term is missing,
include a coefficient of zero.

2. Use the Root: Write the value of \(c\) (the root of the divisor \(x - c\)) to the left.

3. Bring Down: Bring down the leading coefficient.

4. Multiply and Add: Multiply the root by the value just brought down, and write the result under the
next coefficient. Add this result to the next coefficient, continuing across all coefficients.

5. Remainder: The final number you obtain will be the remainder.

Example of Synthetic Division:

Using the same polynomial \(2x^3 + 3x^2 - 5x + 7\) divided by \(x - 2\):

- Coefficients: \(2, 3, -5, 7\)
- Root: \(2\)

```
2 | 2 3 -5 7
| 4 14 18



---------------------
2 7 9 18
```

The quotient is \(2x^2 + 7x + 9\) and the remainder is \(18\).

Comparing Long Division and Synthetic Division

While both methods achieve the same result, they differ in various aspects:

Complexity: Long division can be complex and lengthy, especially for higher-degree
polynomials, while synthetic division is much quicker and more straightforward.

Applicability: Long division can be used for any polynomial division, while synthetic division is
limited to linear divisors.

Steps Involved: Long division involves multiple steps of multiplication and subtraction,
whereas synthetic division simplifies this process to multiplication and addition.

Creating an Effective Long and Synthetic Division
Worksheet

A well-structured worksheet can help reinforce the concepts of long and synthetic division. Here are
some key components to include:

1. Clear Instructions

Start with a brief introduction to both methods, explaining when to use each and what students
should expect. Provide step-by-step instructions for both long and synthetic division.

2. Practice Problems

Include a variety of practice problems that increase in difficulty. Here’s a suggested structure:

Simple polynomials: Begin with straightforward problems, such as \(x^2 + 5x + 6 \div (x + 2)\).1.

Intermediate problems: Progress to more complex polynomials with larger coefficients, like2.
\(3x^3 - 2x^2 + 4 \div (x - 1)\).



Challenging problems: Introduce problems that require both long and synthetic division, such as3.
\(4x^4 + 0x^3 - 2x + 8 \div (x + 3)\).

3. Mixed Practice

Incorporate problems that require students to choose between long and synthetic division based on
the divisor. This encourages critical thinking and helps solidify their understanding of when to use
each method.

4. Answer Key

Provide an answer key at the end of the worksheet. This allows students to check their work and
understand any mistakes they may have made.

5. Additional Resources

Offer links or references to online resources, videos, or tutorials that can provide further explanation
or examples of polynomial division.

Conclusion

The long and synthetic division worksheet is an invaluable educational resource that can
enhance students' understanding of polynomial division. By providing clear instructions, varied
practice problems, and additional resources, educators can create a comprehensive tool that supports
mastery of these critical algebraic concepts. As students practice, they will become more proficient in
both long and synthetic division, laying a strong foundation for future mathematical courses and
applications.

Frequently Asked Questions

What is the purpose of a long division worksheet in algebra?
The purpose of a long division worksheet in algebra is to help students practice and master the
process of dividing polynomials, allowing them to understand the relationship between coefficients
and degrees.

How does synthetic division differ from long division?
Synthetic division is a simplified form of polynomial division that is faster and easier to use when



dividing by linear factors, while long division is a more general method that works for all polynomial
divisions.

What are some common mistakes to avoid when using a long
division worksheet?
Common mistakes include misaligning terms, forgetting to change signs, and making arithmetic
errors during the subtraction step.

What types of problems can be found on a synthetic division
worksheet?
A synthetic division worksheet typically includes problems that involve dividing polynomials by linear
binomials, evaluating polynomials at specific values, and finding remainders.

How can I effectively use a long and synthetic division
worksheet for studying?
To effectively use a long and synthetic division worksheet, practice a variety of problems, check your
answers against solution keys, and review any mistakes to deepen your understanding of the division
process.

Are there any online resources available for long and
synthetic division worksheets?
Yes, there are many online resources, including educational websites and math platforms, that offer
free printable long and synthetic division worksheets for practice.

What grade level typically learns about long and synthetic
division?
Long and synthetic division are typically introduced in middle school and are further developed in
high school, especially in algebra courses.
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