
synthetic division examples
synthetic division examples serve as a fundamental tool in algebra for simplifying the division of
polynomials, especially when dividing by linear factors. This method is more efficient and less time-
consuming than traditional long division. In this article, readers will explore a variety of synthetic
division examples that demonstrate the step-by-step process and highlight common scenarios
encountered in polynomial division. The article will explain the setup of synthetic division, the
interpretation of results including quotients and remainders, and address special cases such as
missing terms and division by binomials with coefficients. Additionally, practical tips and common
pitfalls will be discussed to enhance understanding and accuracy. This comprehensive guide is
designed to help students, educators, and professionals master synthetic division through clear
explanations and detailed examples. The following sections outline the key components of synthetic
division and provide illustrative examples to reinforce learning.
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Synthetic Division with Missing Terms

Dividing by Binomials with Coefficients

Applications and Common Mistakes

Understanding Synthetic Division
Synthetic division is a streamlined method for dividing polynomials, primarily when the divisor is a
first-degree binomial of the form x - c. Unlike long division, synthetic division reduces the process to
a series of simple arithmetic operations, making it faster and less prone to error. The method
involves using the coefficients of the dividend polynomial and the zero of the divisor (the value of c)
to perform the division. This technique is particularly useful for evaluating polynomials at specific
points and for factoring polynomials to find roots.

Basics of Synthetic Division
The synthetic division process begins by writing down the coefficients of the polynomial to be
divided. The divisor x - c is rewritten to identify the value of c. Then, the division proceeds through a
sequence of multiplications and additions that yield the coefficients of the quotient polynomial and
the remainder. This approach eliminates the need to write variables and powers repeatedly, focusing
solely on numerical computations.



When to Use Synthetic Division
Synthetic division is most effective when the divisor is linear and monic (leading coefficient 1). It
simplifies calculations in polynomial factorization, root finding, and evaluating polynomials using the
Remainder Theorem. While long division applies to any polynomial divisor, synthetic division is
preferred for its efficiency in suitable cases.

Step-by-Step Synthetic Division Examples
Examining practical synthetic division examples enhances comprehension and provides a template
for solving similar problems. The following examples illustrate the procedure in detail.

Example 1: Dividing by x - 2
Divide the polynomial 2x³ + 3x² - 5x + 6 by x - 2 using synthetic division.

Identify coefficients: 2, 3, -5, 61.

Since divisor is x - 2, c = 22.

Set up synthetic division with c = 2 and coefficients listed3.

Bring down the leading coefficient 24.

Multiply 2 by c (2), write below next coefficient: 2 × 2 = 45.

Add 3 + 4 = 76.

Multiply 7 by 2 = 147.

Add -5 + 14 = 98.

Multiply 9 by 2 = 189.

Add 6 + 18 = 24 (remainder)10.

The quotient is 2x² + 7x + 9 with a remainder of 24.

Example 2: Dividing by x + 1
Divide x³ - 4x² + x - 6 by x + 1 using synthetic division.

Coefficients: 1, -4, 1, -61.

Divisor x + 1, so c = -12.



Begin synthetic division with c = -13.

Bring down 14.

Multiply 1 × (-1) = -15.

Add -4 + (-1) = -56.

Multiply -5 × (-1) = 57.

Add 1 + 5 = 68.

Multiply 6 × (-1) = -69.

Add -6 + (-6) = -12 (remainder)10.

The quotient polynomial is x² - 5x + 6 with a remainder of -12.

Synthetic Division with Missing Terms
Polynomials may sometimes have missing terms, which requires careful attention during synthetic
division. It is important to include zero coefficients for any missing powers of x to maintain the
correct order.

Example: Handling Missing Terms
Divide 3x⁴ + 0x³ - 5x² + 2 by x - 1.

Coefficients: 3, 0, -5, 0, 2 (note zero for x³ and x terms)1.

Divisor x - 1, so c = 12.

Proceed with synthetic division using these coefficients3.

Bring down 34.

Multiply 3 × 1 = 3; add 0 + 3 = 35.

Multiply 3 × 1 = 3; add -5 + 3 = -26.

Multiply -2 × 1 = -2; add 0 + (-2) = -27.

Multiply -2 × 1 = -2; add 2 + (-2) = 0 (remainder)8.

The quotient is 3x³ + 3x² - 2x - 2 with a remainder of 0, indicating x - 1 is a factor.



Dividing by Binomials with Coefficients
When the divisor includes a coefficient other than 1, such as 2x - 3, synthetic division requires an
adjustment. The divisor must be rewritten in the form x - c by factoring out the coefficient of x to
apply synthetic division correctly.

Example: Dividing by 2x - 5
Divide 4x³ - 6x² + 2x - 8 by 2x - 5.

Rewrite divisor: 2x - 5 = 2(x - 5/2)

Divide polynomial by 2 to prepare coefficients for synthetic division: coefficients remain the
same but consider divisor as x - 5/2

Coefficients: 4, -6, 2, -8

c = 5/2 = 2.5

Perform synthetic division with c = 2.5

Steps:

Bring down 41.

Multiply 4 × 2.5 = 10; add -6 + 10 = 42.

Multiply 4 × 2.5 = 10; add 2 + 10 = 123.

Multiply 12 × 2.5 = 30; add -8 + 30 = 22 (remainder)4.

Quotient coefficients correspond to 4x² + 4x + 12, but remember to adjust for the factor 2 outside
the binomial. Hence, the actual quotient is (4x² + 4x + 12) / 2 = 2x² + 2x + 6, with a remainder of
22.

Applications and Common Mistakes
Synthetic division is widely used in algebra to simplify polynomial division, find polynomial roots,
and evaluate polynomials efficiently. It also plays a role in calculus and higher-level mathematics
when dealing with polynomial functions.

Applications of Synthetic Division
Key applications include:



Quick evaluation of polynomials at specific values (Remainder Theorem)

Factoring polynomials by identifying zeros

Finding roots and simplifying polynomial expressions

Checking divisibility of polynomials

Common Mistakes to Avoid
To ensure accuracy in synthetic division, avoid these common errors:

Forgetting to include zero coefficients for missing terms

Using incorrect value of c (remember c is the zero of the divisor x - c)

Applying synthetic division to divisors of degree higher than one without modification

Neglecting to adjust for coefficients in the divisor when it is not monic

Misaligning coefficients during the process

Frequently Asked Questions

What is synthetic division and when is it used?
Synthetic division is a simplified method of dividing a polynomial by a binomial of the form (x - c). It
is used to quickly find the quotient and remainder without performing long polynomial division.

Can you provide a basic example of synthetic division?
Sure! For example, dividing 2x^3 + 3x^2 - 5x + 6 by x - 2 using synthetic division involves using 2
as the divisor. The process results in a quotient of 2x^2 + 7x + 9 and a remainder of 24.

How do you set up synthetic division for a polynomial with
missing terms?
When a polynomial has missing terms, insert zero as the coefficient for the missing degrees. For
example, for x^4 + 0x^3 - 5x + 6 divided by x - 1, include zero for the x^3 and x^2 terms to
maintain correct alignment.



Is synthetic division applicable for divisors other than linear
binomials?
No, synthetic division only works for divisors in the form of (x - c), where c is a constant. For higher-
degree divisors, polynomial long division must be used.

How do you interpret the remainder in synthetic division?
The remainder is the value left after division. If the remainder is zero, it means the divisor is a factor
of the polynomial. Otherwise, the remainder represents the leftover value when the polynomial is
divided by the binomial.

Can synthetic division be used to evaluate polynomials?
Yes, synthetic division can be used to evaluate a polynomial at a specific value by dividing by (x - c).
The remainder after synthetic division gives the value of the polynomial at x = c.

What are common mistakes to avoid when performing
synthetic division?
Common mistakes include forgetting to include zero coefficients for missing terms, using the wrong
value of c (should be zero of divisor), and incorrect arithmetic during the process. Careful setup and
step-by-step calculation help avoid errors.

Additional Resources
1. Mastering Synthetic Division: Step-by-Step Examples for Beginners
This book offers a comprehensive introduction to synthetic division, tailored for beginners. It breaks
down each example with clear, detailed steps, making complex polynomial division accessible.
Readers can expect to build a strong foundation and gain confidence in solving division problems
efficiently.

2. Synthetic Division in Algebra: Practical Examples and Applications
Focused on real-world applications, this book provides numerous synthetic division examples related
to algebraic expressions. It highlights how synthetic division streamlines polynomial calculations and
supports problem-solving in various contexts. Ideal for high school and early college students.

3. Polynomial Division Simplified: A Guide to Synthetic Division Techniques
This guide demystifies synthetic division by presenting a variety of problem types alongside
thorough explanations. It emphasizes technique mastery and common pitfalls to avoid. Suitable for
learners seeking to enhance their algebra skills and improve test performance.

4. Quick Tricks for Synthetic Division: Examples and Practice Problems
Designed as a quick reference, this book compiles efficient methods and shortcuts for synthetic
division. Each example is followed by practice problems to reinforce learning. It's perfect for
students needing a concise yet effective study aid.

5. Advanced Synthetic Division: Complex Examples and Problem Solving



Targeting advanced students, this book explores challenging synthetic division problems involving
higher-degree polynomials and variable coefficients. It includes detailed solutions and explanations
to foster deeper understanding. A valuable resource for math enthusiasts and competitive exam
aspirants.

6. Synthetic Division Workbook: Over 100 Examples for Mastery
This workbook provides extensive practice with a wide range of synthetic division examples. Each
section builds on previous concepts, gradually increasing in difficulty. It’s an excellent tool for self-
study and classroom use to achieve proficiency.

7. The Art of Synthetic Division: Techniques, Examples, and Insights
Blending theory with practice, this book delves into the underlying principles of synthetic division. It
presents illustrative examples alongside insightful commentary to enhance comprehension. Suitable
for students and educators aiming to deepen their mathematical understanding.

8. Synthetic Division Made Easy: Clear Examples and Guided Solutions
With a focus on clarity, this book simplifies synthetic division through straightforward examples and
guided solutions. It helps readers overcome common challenges and build problem-solving skills.
Perfect for middle school and early high school learners.

9. Exploring Synthetic Division: Examples in Polynomial Algebra
This title explores synthetic division within the broader context of polynomial algebra. It offers
numerous examples demonstrating its utility in factorization and root finding. An ideal resource for
students preparing for exams and wanting to solidify their algebraic techniques.
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expressions and roots. Topics include equations quadratic in form, quadratic formula, completing
the square, multiplication and division of complex numbers, equations with radicals, simplified form
for radicals, multiplication and division of rational expressions, and addition and subtraction of
rational expressions. The text takes a look at triangles, trigonometric identities and equations,
introduction to trigonometry, and sequence and series, including arithmetic progressions,
trigonometric functions, tables and calculators, sum and difference formulas, and the law of sines
and cosines. The publication is a valuable reference for students and researchers interested in
intermediate algebra with trigonometry.
  synthetic division examples: The Theory of Equations and the Complex Variable Rai
Charan Biswas, 1926
  synthetic division examples: Precalculus, a Problems-oriented Approach David Cohen, 1984
  synthetic division examples: Elementary Theory and Application of Numerical Analysis
David G. Moursund, James E. Miller, Charles S. Duris, 2013-04-22 This updated introduction to
modern numerical analysis is a complete revision of a classic text originally written in Fortran but
now featuring the programming language C++. It focuses on a relatively small number of basic
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each section, the worked examples are followed by matched problems that reinforce the concept
being taught. In addition, the text contains an abundance of exercises and applications that will
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synthetic division, you'll want to practice in order to become familiar with the synthetic-divison
process. What follows are two worked examples
How to divide polynomials using synthetic division (examples) We explain how to use
synthetic division to divide polynomials. With examples and practice problems on dividing
polynomials using synthetic division
How to Do Synthetic Division - How to do synthetic division This lesson will explain how to do
synthetic division to quickly divide a polynomial by another. A couple of synthetic division examples
are shown below. Divide x 2 +
Polynomial Synthetic Division - MathBitsNotebook (A2) It simply does not offer you the power
that you have with long division. 1. The divisor must be a polynomial of degree one. The exponent
(on x) must be 1 (nothing else). Such a divisor may be
Synthetic Division - Explanation, Steps & Examples | ChiliMath In this lesson, I’ll walk you
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polynomials using synthetic division
Synthetic Division - Method, Steps, Examples, FAQs - Cuemath Let us understand the method
to perform the synthetic division of polynomials in detail using solved examples. What is Synthetic
Division? Synthetic division is a method used to perform
Synthetic Division of Polynomials - BYJU'S Synthetic division is used when a polynomial is to be
divided by a linear expression and the leading coefficient (first number) must be a 1. For example,
any polynomial equation of any
Synthetic Division (examples, solutions, videos) Synthetic Division This video shows how to use
synthetic division to divide a polynomial by a linear expression and also how to use the remainder to
evaluate the polynomial
Synthetic Division of Polynomials: What does it mean & How to 5 days ago  How to set up the
synthetic division table step by step. Why synthetic division is faster than polynomial long division.
Clear worked examples so you can follow along easily
Synthetic Division - GeeksforGeeks   Below is a step-by-step solution for the division of any linear
polynomial with the help of the synthetic division method. Let’s walk through the synthetic division
of dividing: 4x2 -
Examples: *See* how synthetic division works! | Purplemath Once you've been introduced to
synthetic division, you'll want to practice in order to become familiar with the synthetic-divison
process. What follows are two worked examples
How to divide polynomials using synthetic division (examples) We explain how to use



synthetic division to divide polynomials. With examples and practice problems on dividing
polynomials using synthetic division
How to Do Synthetic Division - How to do synthetic division This lesson will explain how to do
synthetic division to quickly divide a polynomial by another. A couple of synthetic division examples
are shown below. Divide x 2 +
Polynomial Synthetic Division - MathBitsNotebook (A2) It simply does not offer you the power
that you have with long division. 1. The divisor must be a polynomial of degree one. The exponent
(on x) must be 1 (nothing else). Such a divisor may be
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Dividing and factorising polynomial expressions (BBC5y) Here's how the process of synthetic
division works, step-by-step. Divide \(3{x^3} - 4x + 5\) by \((x + 2)\) and state the quotient and
remainder. First, make sure the polynomial is listed in order of
Dividing and factorising polynomial expressions (BBC5y) Here's how the process of synthetic
division works, step-by-step. Divide \(3{x^3} - 4x + 5\) by \((x + 2)\) and state the quotient and
remainder. First, make sure the polynomial is listed in order of
Dividing and factorising polynomial expressions (BBC5y) The previous method works perfectly
well but only finds the remainder. To find the quotient as well, use synthetic division as follows. Now
you need to factorise the second bracket. There's no point
Dividing and factorising polynomial expressions (BBC5y) The previous method works perfectly
well but only finds the remainder. To find the quotient as well, use synthetic division as follows. Now
you need to factorise the second bracket. There's no point
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