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Synthetic Division Worksheet with Answers: Your
Key to Mastering Polynomial Division

Are you wrestling with polynomial division? Feeling overwhelmed by long
division? Then you've come to the right place! This comprehensive guide
provides you with a synthetic division worksheet with answers, designed to
help you conquer this crucial algebraic concept. We'll walk you through the
process step-by-step, provide plenty of practice problems, and offer clear
explanations for every answer. By the end, you'll not only understand
synthetic division but feel confident in applying it to various problems.

What is Synthetic Division?

Before we dive into the worksheet, let's briefly recap what synthetic
division is. It's a shortcut method used to divide a polynomial by a linear
factor (a polynomial of the form x - ¢, where 'c' is a constant). It's
significantly faster and less error-prone than traditional long division,
especially when dealing with higher-degree polynomials. Synthetic division
leverages the relationships between coefficients and simplifies the division
process into a series of additions and multiplications.

Understanding the Synthetic Division Process

The beauty of synthetic division lies in its simplicity. Here's a quick
breakdown of the steps involved:

1. Identify the divisor and dividend: Ensure your divisor is in the form (x
- ¢c). The dividend is the polynomial you're dividing into.

1. Set up the synthetic division table: Write the 'c' value (from the
divisor) outside a bracket, and list the coefficients of the dividend
inside the bracket. Remember to include a zero for any missing terms in
the polynomial (e.g., if you have x3 + 2x - 5, you need a 0 for the x?
term).



1. Bring down the leading coefficient: The first step is always to bring
the first coefficient straight down.

1. Multiply and add: Multiply the value you just brought down by 'c' and
add the result to the next coefficient. Repeat this process for each
subsequent coefficient.

1. Interpret the result: The last number in the bottom row is the
remainder. The other numbers are the coefficients of the quotient
polynomial, one degree less than the original dividend.

Synthetic Division Worksheet: Practice Problems

Now, let's put this into action! Here's your synthetic division worksheet
with answers:

Problem 1: Divide (x3 + 3x%2 - 7x + 6) by (x + 2)

Problem 2: Divide (2x* - 5x3 + 3x2 + 4x - 6) by (x - 1)

Problem 3: Divide (x* - 16) by (x - 2) (Remember to include the missing
terms!)

Problem 4: Divide (3x3 + 5x2 - 2x - 24) by (x + 3)

Problem 5: Divide (x® - 3x* + 2x3 + x2 - 5x + 2) by (x - 2)

(Answers are provided at the end of the article)
Common Mistakes to Avoid

While synthetic division simplifies the process, common mistakes can still
occur. Here are a few to watch out for:

Incorrect sign for 'c': Remember, the divisor is in the form (x - c¢). If your
divisor is (x + 2), then c = -2.

Missing terms: Always include zeros as placeholders for any missing terms in
your dividend.



Arithmetic errors: Double-check your addition and multiplication at each
step. Even a small mistake will throw off the entire calculation.

Expanding Your Skills: Beyond the Basics

Mastering synthetic division opens doors to more complex polynomial
manipulations. You can use it to:

Find roots of polynomials: If the remainder is zero, the divisor is a factor
of the polynomial.

Factor polynomials: Repeated application of synthetic division can help you
completely factor higher-degree polynomials.

Solve polynomial equations: Finding roots through synthetic division is a
critical step in solving many polynomial equations.

Answers to Synthetic Division Worksheet

Problem 1: Quotient: x2 + x - 9; Remainder: 24
Problem 2: Quotient: 2x3 - 3x2 + 1; Remainder: -5
Problem 3: Quotient: x3 + 2x2 + 4x + 8; Remainder: 0
Problem 4: Quotient: 3x2 - 4x + 10; Remainder: -54

Problem 5: Quotient: x* - x3 + 1; Remainder: 0
Conclusion

Synthetic division is a powerful tool in algebra, simplifying a complex task
into a manageable, step-by-step process. By practicing regularly with
worksheets like the one provided, you can build confidence and master this
essential skill. Remember to focus on understanding the underlying
principles, and don't hesitate to review the steps until they become second
nature. Happy calculating!

FAQs

1. Can I use synthetic division with any polynomial divisor? No, synthetic
division is specifically designed for dividing polynomials by linear
factors (x - c¢). For other divisors, you'll need to use polynomial long
division.



1. What if I get a non-zero remainder? A non-zero remainder indicates that
the divisor is not a factor of the dividend. The remainder should be
included as part of the final answer, expressed as a fraction over the
divisor.

1. Are there any online tools to check my work? Yes, many online
calculators and websites offer synthetic division tools that can help
verify your answers and identify any mistakes.

1. How can I improve my speed with synthetic division? Practice is key! The
more problems you work through, the faster and more accurate you'll
become. Try to minimize the use of calculators to improve mental math
skills.

1. Is synthetic division taught in all algebra classes? Yes, synthetic
division is a standard topic covered in most high school and college
algebra courses, usually introduced after polynomial long division.
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