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2x 4 17x 3 +26x ^2 +26x2 is a mathematical problem that involves polynomial
division. Synthetic division is a streamlined method for dividing
polynomials, especially when dividing by a binomial of the form (x – c). This
article will guide you through the process of using synthetic division to
evaluate this polynomial expression, explaining each step in detail to ensure
you understand the methodology and can apply it to similar problems.

Understanding Polynomial Division and Synthetic
Division

What Is Polynomial Division?
Polynomial division is similar to long division with numbers. It involves
dividing a polynomial (the dividend) by another polynomial (the divisor) to
find a quotient and possibly a remainder. The division helps simplify complex
algebraic expressions and is useful in solving equations, factoring, and
analyzing polynomial functions.

Why Use Synthetic Division?
Synthetic division offers a faster and more efficient way to divide
polynomials, especially when dividing by linear factors like (x – c). It
reduces the amount of algebraic manipulation, making it easier to perform
mental calculations or work through problems systematically.

Step-by-Step Guide to Synthetic Division for
the Given Polynomial

Step 1: Express the Polynomial and Divisor
Given polynomial:
\[ 2x^4 + 17x^3 + 26x^2 + 26 \]

Notice that the polynomial is missing an \(x\) term. To perform synthetic



division, it’s helpful to write all coefficients, including zero coefficients
for missing degrees:

\[ 2x^4 + 17x^3 + 26x^2 + 0x + 26 \]

Suppose we want to divide this polynomial by a linear divisor, such as \(x -
c\). For the purpose of this example, let’s assume we are dividing by \(x -
2\). If you have a different divisor, replace 2 with the corresponding value.

Step 2: Set Up the Synthetic Division
- Write the coefficients of the polynomial in order:
\[ 2, 17, 26, 0, 26 \]
- Write the value of \(c\) from the divisor \(x - c\). Since we are dividing
by \(x - 2\), \(c=2\).

Set up the synthetic division tableau:

| 2 | 2 | 17 | 26 | 0 | 26 |
|---|---|-----|-----|---|-----|

- Bring down the first coefficient (2) as is.

Step 3: Perform Synthetic Division Calculations
- Multiply the number just written (initially 2) by \(c=2\), then add to the
next coefficient:

| 2 | 2 | 17 | 26 | 0 | 26 |
|---|---|-----|-----|---|-----|
| | | 4 | | | |
| | 2 | | | | |

- Continue this process:
1. Multiply 2 (the first number) by 2: 2 2 = 4; add to 17: 17 + 4 = 21.
2. Multiply 21 by 2: 21 2 = 42; add to 26: 26 + 42 = 68.
3. Multiply 68 by 2: 68 2 = 136; add to 0: 0 + 136 = 136.
4. Multiply 136 by 2: 136 2 = 272; add to 26: 26 + 272 = 298.

The final row (excluding the last number) gives the coefficients of the
quotient polynomial:

- Quotient coefficients:
\[ 2, 21, 68, 136 \]
- Remainder:
\[ 298 \]



Interpreting the Result of Synthetic Division

Quotient Polynomial
The quotient is a polynomial of degree one less than the original:

\[ 2x^3 + 21x^2 + 68x + 136 \]

Remainder
The remainder is 298, which can be interpreted as:

\[ \frac{\text{remainder}}{\text{divisor}} = \frac{298}{x - 2} \]

Thus, the original polynomial can be expressed as:

\[ (x - 2)(2x^3 + 21x^2 + 68x + 136) + 298 \]

Applications and Further Uses of Synthetic
Division

Finding Roots of Polynomials
Synthetic division is often used in the process of polynomial root finding,
especially when testing potential rational roots using the Rational Root
Theorem. By dividing the polynomial by linear factors corresponding to
possible roots, you can reduce the polynomial step-by-step until roots are
identified.

Polynomial Factoring
Synthetic division simplifies the process of factoring higher-degree
polynomials. Once a root is found, dividing the polynomial by the
corresponding linear factor yields a reduced polynomial, making it easier to
factor further.

Evaluating Polynomial Expressions
Synthetic division can also be used to evaluate the polynomial at specific
points efficiently, which is useful in graphing or analyzing the behavior of
polynomial functions.



Additional Tips for Using Synthetic Division
Effectively

Always write coefficients of the polynomial, including zeros for missing
degrees.

Ensure the divisor is in the form \(x - c\). If given as \(ax + b\),
factor out the coefficient of \(x\) first.

Use synthetic division to quickly test potential roots before performing
more complex algebraic manipulations.

Remember that the remainder indicates the value of the polynomial at \(x
= c\) (by the Remainder Theorem).

Conclusion
Synthetic division is a powerful and efficient tool for dividing polynomials,
especially when dealing with linear divisors. By understanding how to set up
and execute synthetic division, you can simplify complex polynomial
expressions, find roots, and factor polynomials with ease. In the case of the
polynomial \(2x^4 + 17x^3 + 26x^2 + 26\), synthetic division allows you to
break down the problem systematically, revealing the quotient and remainder
which are essential for further analysis or solving equations.

Whether you are a student learning algebra or a mathematician working through
polynomial problems, mastering synthetic division will enhance your problem-
solving toolkit and streamline your workflow when working with polynomials.

Frequently Asked Questions

What is synthetic division and how is it used to
divide polynomials?
Synthetic division is a simplified method for dividing polynomials,
especially when dividing by a linear factor of the form (x - c). It involves
using the coefficients of the dividend polynomial and performing a
streamlined process to find the quotient and remainder efficiently.

How do I set up synthetic division for dividing 2x^4



+ 17x^3 + 26x^2 + 26x + 2 by a linear factor?
First, identify the divisor's root c from the linear factor (for example, if
dividing by x - c, use c). Then, write the coefficients of the dividend
polynomial in order: 2, 17, 26, 26, 2. Use synthetic division with c to
perform the process and find the quotient polynomial.

What is the value of c when performing synthetic
division on the polynomial 2x^4 + 17x^3 + 26x^2 +
26x + 2?
It depends on the divisor you choose. For example, if dividing by (x - 1),
then c = 1; if dividing by (x + 1), then c = -1. The specific value of c
determines how you set up the synthetic division process.

Can synthetic division be used to divide by any
polynomial?
No, synthetic division is primarily used for dividing by linear factors of
the form (x - c). For higher degree divisors, polynomial long division is
typically necessary.

How do I interpret the quotient and remainder after
performing synthetic division on the polynomial?
The quotient is the polynomial obtained from the division, with degree one
less than the original dividend. The remainder is the constant term after
division. If the remainder is zero, the divisor is a factor of the dividend.

What is the result when dividing 2x^4 + 17x^3 +
26x^2 + 26x + 2 by (x + 2) using synthetic division?
To perform synthetic division by (x + 2), set c = -2. Using the coefficients
2, 17, 26, 26, 2, synthetic division yields a quotient of 2x^3 + 13x^2 + 0x +
26 and a remainder of 56.

What are common mistakes to avoid when using
synthetic division?
Common mistakes include misreading the divisor's root c, forgetting to
include all coefficients, mixing up signs, or miscalculating intermediate
steps. Carefully following each step ensures accuracy.

How does synthetic division simplify the process



compared to polynomial long division?
Synthetic division reduces the number of calculations by focusing only on
coefficients and avoiding variable multiplication and subtraction at each
step, making it faster and less error-prone for linear divisors.

What is the final quotient when dividing 2x^4 +
17x^3 + 26x^2 + 26x + 2 by (x - 1) using synthetic
division?
Using synthetic division with c=1, the quotient is 2x^3 + 19x^2 + 45x + 71,
and the remainder is 144.

How can I verify the correctness of my synthetic
division result?
You can verify by multiplying the quotient by the divisor and adding the
remainder. The result should match the original polynomial. Alternatively,
use polynomial substitution to check if the divisor's root satisfies the
original polynomial.

Additional Resources
Use Synthetic Division To Find The Result When 2x^4 + 17x^3 + 26x^2 + 26x + 2

---

Introduction

In the realm of algebra, polynomial division is a fundamental concept that
enables mathematicians and students alike to simplify complex expressions,
find roots, and analyze polynomial behaviors. Among various methods,
synthetic division stands out for its efficiency and elegance, especially
when dividing polynomials by linear factors. This technique streamlines the
process, reducing computational effort and minimizing errors.

Today, we will explore how to apply synthetic division to evaluate the
division of a polynomial by a linear factor, specifically focusing on the
polynomial:

\[ 2x^4 + 17x^3 + 26x^2 + 26x + 2 \]

Our goal is to find the quotient and possibly the remainder when dividing
this quartic polynomial by a linear divisor using synthetic division. This
process not only simplifies calculations but also provides insight into the
roots of the polynomial and its factorization.

---



Understanding Synthetic Division: The Basics

Before diving into the problem, it’s essential to understand what synthetic
division entails.

What Is Synthetic Division?

Synthetic division is a shortcut method for dividing a polynomial \( P(x) \)
by a linear divisor \( x - c \). Unlike long division, synthetic division
uses only the coefficients of the polynomial, making calculations faster and
more straightforward.

When to Use Synthetic Division?

Synthetic division is best suited when:

- Dividing by a linear factor \( x - c \).
- You need to evaluate \( P(c) \), which is the remainder of the division.
- You are factoring polynomials or finding polynomial roots.

The Process at a Glance

1. Write down the coefficients of the polynomial \( P(x) \).
2. Write the value \( c \) (from \( x - c \)) on the left.
3. Bring down the first coefficient.
4. Multiply the number just written by \( c \), and write the result under
the next coefficient.
5. Add the column.
6. Repeat the multiply-and-add process until all coefficients are processed.
7. The final row gives the coefficients of the quotient polynomial, and the
last number is the remainder.

---

Step-by-Step Application to the Polynomial

Let’s now apply synthetic division to the polynomial:

\[ P(x) = 2x^4 + 17x^3 + 26x^2 + 26x + 2 \]

Suppose we want to divide \( P(x) \) by \( x - c \). To proceed, we need to
select a potential root \( c \), which often involves testing factors of the
constant term or using the Rational Root Theorem.

Step 1: Identify Possible Roots

The Rational Root Theorem suggests potential roots are fractions where
numerator divides the constant term (2), and denominator divides the leading
coefficient (2). Possible roots are:

\[ \pm 1, \pm 2, \pm \frac{1}{2} \]



We will test these candidates to find a root \( c \) such that \( P(c) = 0
\).

---

Testing Possible Roots and Factoring

Let’s evaluate \( P(c) \) for some of these candidates:

- For \( c = 1 \):

\[
P(1) = 2(1)^4 + 17(1)^3 + 26(1)^2 + 26(1) + 2 = 2 + 17 + 26 + 26 + 2 = 73
\neq 0
\]

- For \( c = -1 \):

\[
P(-1) = 2(-1)^4 + 17(-1)^3 + 26(-1)^2 + 26(-1) + 2 = 2 - 17 + 26 - 26 + 2 =
-13 \neq 0
\]

- For \( c = 2 \):

\[
P(2) = 2(2)^4 + 17(2)^3 + 26(2)^2 + 26(2) + 2 = 2(16) + 17(8) + 26(4) + 52 +
2 = 32 + 136 + 104 + 52 + 2 = 326 \neq 0
\]

- For \( c = -2 \):

\[
P(-2) = 2(16) - 17(8) + 26(4) - 52 + 2 = 32 - 136 + 104 - 52 + 2 = -50 \neq 0
\]

- For \( c = \frac{1}{2} \):

\[
P(\frac{1}{2}) = 2 \left(\frac{1}{2}\right)^4 + 17 \left(\frac{1}{2}\right)^3
+ 26 \left(\frac{1}{2}\right)^2 + 26 \left(\frac{1}{2}\right) + 2
\]
\[
= 2 \times \frac{1}{16} + 17 \times \frac{1}{8} + 26 \times \frac{1}{4} + 26
\times \frac{1}{2} + 2
\]
\[
= \frac{2}{16} + \frac{17}{8} + \frac{26}{4} + 13 + 2
\]
\[
= \frac{1}{8} + 2.125 + 6.5 + 13 + 2 = 24.125 \neq 0



\]

Similarly, testing \( c = -\frac{1}{2} \), also yields a non-zero value.

Since none of these potential rational roots yield zero, the polynomial does
not have rational roots, indicating that synthetic division with rational
roots may not directly lead to factorization.

---

Alternative Approach: Using Synthetic Division for Polynomial Evaluation or
Factoring Numerically

Given the above, synthetic division can still be used to divide the
polynomial by a known linear factor if we identify a root experimentally or
through numerical methods, such as graphing or approximation.

Suppose, for example, we find that \( c = -1 \) is a root approximately, or
through graphing, we observe a root near \( c = -1 \). Then, synthetic
division by \( x + 1 \) (since \( x - c = x + 1 \)) can be performed.

---

Performing Synthetic Division: An Example

Assuming \( c = -1 \) is a root (for illustration), synthetic division
proceeds as follows:

Coefficients of \( P(x) \):

\[ 2, \quad 17, \quad 26, \quad 26, \quad 2 \]

Dividing by \( x + 1 \) (i.e., \( c = -1 \))

Set up synthetic division:

| -1 | 2 | 17 | 26 | 26 | 2 |
|-----|-----|-----|-----|-----|-----|
| | -2 | -15 | -11 | -15 | -1 |
| | 0 | 2 | 2 | 15 | -13 |

Step-by-step:

- Bring down the 2.
- Multiply 2 by -1: -2; add to 17: 17 + (-2) = 15.
- Multiply 15 by -1: -15; add to 26: 26 + (-15) = 11.
- Multiply 11 by -1: -11; add to 26: 26 + (-11) = 15.
- Multiply 15 by -1: -15; add to 2: 2 + (-15) = -13.

The last value, -13, is the remainder.



Since the remainder is non-zero, \( x + 1 \) is not a factor.

---

Significance and Broader Implications

This example illustrates how synthetic division can be employed to analyze
polynomial division, even when rational roots are not immediately apparent.
The process can be iteratively used to approximate roots through methods like
the Rational Root Theorem, synthetic division, and graphing.

Polynomial Factorization and Roots

Synthetic division is a valuable tool in polynomial analysis because:

- It helps verify potential roots quickly.
- It simplifies factoring large polynomials.
- It provides coefficients of quotient polynomials, aiding in root-finding.

Limitations and Considerations

While synthetic division is efficient, it has limitations:

- It only applies directly to linear divisors \( x - c \).
- If roots are irrational or complex, you may need numerical methods or
polynomial theorems.
- For high-degree polynomials with no rational roots, synthetic division
alone may not suffice.

---

Conclusion

Synthetic division remains an essential technique in algebra, streamlining
the process of polynomial division and root analysis. Although in our
specific example, the polynomial does not yield rational roots readily,
understanding the method equips students and mathematicians with a systematic
approach to tackling complex polynomials.

By mastering synthetic division, learners enhance their problem-solving
toolkit, paving the way for deeper insights into polynomial behavior,
factorization, and algebraic structures—cornerstones of higher mathematics
and applied sciences.

---

In essence, synthetic division acts as a bridge, transforming cumbersome long
division into a manageable, efficient process, unlocking the secrets behind
polynomial expressions and their roots. Whether for academic pursuits or
practical applications, proficiency in this method is an invaluable
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