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Understanding the Problem: An Introduction to
Polynomial Addition and Synthetic Division

In algebra, polynomial expressions are fundamental components, and their manipulation often
involves addition, subtraction, multiplication, and division. When faced with complex polynomial
expressions, especially those involving multiple terms, synthetic division becomes a powerful tool for
simplifying and solving equations efficiently. This article aims to guide you through the process of
using synthetic division to evaluate and simplify polynomial expressions, specifically focusing on the
problem:

"Select the correct answer. Using synthetic division, find (2x + 4x + 2x + 8x + 8) + (x + 2). O A. 2x3
+.."

Before diving into the solution, it’s essential to understand the core concepts involved: polynomial
addition, synthetic division, and how these methods interrelate.

What Is Polynomial Addition?

Polynomial addition involves combining like terms—terms that have the same variable raised to the
same power. For example:

-\M(3x™2+2x+5))
-\(x™2 +4x + 3))

Adding these yields:
\((B3x™M2+x72)+ (2x+4x)+ (5 + 3)=4x"2 + 63+ 8))
In the problem at hand, the initial expression is a sum of several terms that appear to be like terms,

but they need to be collected properly, and then further processed using synthetic division if division
is involved.



Deciphering the Given Expression

The expression provided is:

\[
2x+4x+2x+8x+8)+ (x+ 2)
\]

At first glance, this looks like a sum of multiple terms. Simplifying this expression involves:

1. Combining like terms within each parentheses.
2. Adding the resulting polynomials together.

Step 1: Simplify each parentheses

- First parentheses: \( 2x + 4x + 2x + 8x + 8)
Combine the \( x \)-terms:
W(2x+4x+2x+8x=02+4+2+8)x=16x))
Constant term:

\(81)

So, the first parentheses simplifies to:

\(16x + 8\)

- Second parentheses: \(x + 2\)

This is already simplified.

Step 2: Sum the simplified expressions

\[
(16x+8)+x+2)=(l6x+x)+(B8+2)=17x+ 10

\]

Now, the question involves using synthetic division, which suggests that perhaps the problem
expects us to divide this polynomial by some divisor, or to analyze the polynomial differently.

Understanding Synthetic Division and Its Purpose

Synthetic division is a shortcut method for dividing a polynomial by a linear binomial of the form \( x
- k). It simplifies polynomial division, providing a quick way to evaluate the polynomial at specific



points or to factor polynomials.

Key points about synthetic division:

- It is applicable when dividing by factors of the form \( x - k \).
- It provides the quotient and remainder efficiently.

- It can be used to evaluate the polynomial at a specific value of \( x ).

Given the expression simplifies to \( 17x + 10 ), applying synthetic division directly to this linear
polynomial may not be straightforward unless we are dividing by a specific binomial.

Interpreting the Problem: Is Synthetic Division
Necessary?

The original problem seems to be asking to find the value of the polynomial sum using synthetic
division, perhaps implying that the polynomial is to be divided by a certain divisor, possibly \( x - k \).

In the multiple-choice options, the answer begins with \( 2x~3 +\), indicating that the expected
answer is a cubic polynomial, suggesting that perhaps the original expression or problem context

involves a division that results in a cubic polynomial.

However, based on the current simplification, the polynomial is linear: \( 17x + 10 \). Therefore,
either:

- The problem statement is incomplete or simplified in the question, or
- There is a missing divisor or context.

Assuming the problem involves dividing the polynomial \( 17x + 10 \) by another binomial, say \( x - a

\), and then using synthetic division to find the quotient and remainder, here's an outline of how to
proceed.

Applying Synthetic Division: Step-by-Step Guide

Suppose we need to divide the polynomial \( P(x) = 17x + 10\) by \( x - a\). To use synthetic division:
1. Identify the divisor: \( x - a \).

2. Set up the synthetic division:

- Write the coefficients of \( P(x) \). For \( 17x + 10), the coefficients are:

\[



[17, 10]
\]

- Write the value \( a \) on the left, which is the root of the divisor \( x - a \).

3. Perform synthetic division:

- Bring down the first coefficient.

- Multiply \( a \) by this number, write under the next coefficient.
- Add down, repeat for all coefficients.

4. Interpret the result:

- The last number is the remainder.
- The other numbers form the coefficients of the quotient polynomial.

Example: Dividing \( 17x + 10\) by \( x - 2\) Using

Synthetic Division

Let's assume that the divisoris\(x-2\), so\(a =2\):

| Step | Coefficients | | |
[l

117110 []

| Multiply\(a=2\)by 17 | | 34 | |
| Add 10 + 34 | | 44 | |

Since the polynomial degree is 1, the division yields:

- Quotient: \( 17 ) (constant term), since the degree reduces by 1.
- Remainder: \( 44 ).

Thus,
\[

\frac{17x + 10}{x -2} =17 + \frac{44}{x - 2}
\]

Connecting to the Multiple-Choice Answer

The provided answer choice:



A \(2x73 +))

suggests that the original problem perhaps involves a cubic polynomial or that the process
ultimately results in a cubic expression.

Given the initial polynomial is linear after simplification, and the options involve higher-degree
polynomials, it is likely that the original expression involves an additional step or that the problem is
designed to test understanding of synthetic division in more complex contexts.

Key Takeaways for Solving Similar Problems

- Simplify the polynomial expression first: Combine like terms to get a manageable polynomial.

- Identify the divisor: Synthetic division is only applicable when dividing by linear factors \( x - k ).
- Set up synthetic division correctly: Use the coefficients of the polynomial and the root of the
divisor.

- Perform synthetic division carefully: Follow each step meticulously to avoid errors.

- Interpret the quotient and remainder: Use these to understand the division result or evaluate the
polynomial at specific points.

Practical Tips for Using Synthetic Division Effectively

e Always check the divisor: Synthetic division works best with linear divisors of the form \( x -
k\).

e Write coefficients clearly: List all coefficients of the polynomial to avoid mistakes.
e Practice with different polynomials: Familiarity improves speed and accuracy.

e Remember the goal: Sometimes, synthetic division is used for polynomial division, other
times for evaluating polynomials at specific points.

Conclusion: Final Thoughts on Solving the Given
Problem

The problem initially appears complex, but by breaking it down step-by-step, the process becomes



manageable. First, simplify the sum of like terms to find a straightforward polynomial expression.
Then, determine whether synthetic division is necessary based on the context—if dividing by a linear
binomial, set up synthetic division accordingly.

While the specific multiple-choice answer appears to be incomplete or truncated, understanding the
process enables you to approach similar problems confidently. Remember, practice and familiarity
with synthetic division significantly enhance your ability to solve polynomial division problems
efficiently.

In summary:

- Simplify polynomial expressions before applying division techniques.
- Use synthetic division to divide polynomials by linear factors.

- Carefully follow each step for accurate results.

- Recognize when to use synthetic division versus other algebraic methods.

By mastering these concepts, you'll be well-equipped to handle a wide range of polynomial problems
with confidence and precision.

Frequently Asked Questions

What is the first step in simplifying the expression (2x + 4x +
2x + 8x + 8) + (x + 2)?

Combine like terms within each group: (2x + 4x + 2x + 8x) + 8 + x + 2.

How do you combine the terms 2x, 4x, 2x, and 8x?

Add their coefficients: 2 + 4 + 2 + 8 = 16, so the sum is 16x.

What is the sum of the constant terms 8 and 2?
8 + 2 =10.

After combining like terms, what is the simplified expression?

16x + x + 10, which simplifies further to 17x + 10.

Is synthetic division necessary for simplifying this expression?

No, synthetic division is not needed; simple combining like terms suffices.

What is the correct simplified form of the expression?
17x + 10.



How do you interpret the answer choice 'A. 2x3 +' in relation
to the problem?

It appears incomplete; the correct simplified expression is 17x + 10, not 2x3 +.

What is the importance of correctly combining like terms in
algebra?

It ensures accurate simplification and correct solutions in algebraic expressions.

Based on the options, which answer correctly represents the
simplified expression?

The correct answer is 17x + 10, which should be among the options provided.

Additional Resources

Mastering Synthetic Division: A Comprehensive Guide to Simplifying Polynomial Expressions

Introduction

Mathematics, especially algebra, often presents students with complex polynomial expressions that
require efficient methods to simplify and evaluate. Among these methods, synthetic division stands
out as a powerful tool for dividing polynomials, especially when dealing with divisors of the form \(x -
c\). This article aims to provide an in-depth understanding of synthetic division, its application, and
an illustrative example to solidify your grasp of the technique.

Understanding Synthetic Division
What Is Synthetic Division?

Synthetic division is a shortcut method for dividing a polynomial by a binomial of the form \(x - c\).
Unlike traditional long division, synthetic division is faster and less cumbersome, especially when
working with higher-degree polynomials.

Key Features:

- Simplifies the division process.

- Requires only the coefficients of the dividend polynomial.

- Is particularly useful when evaluating the polynomial at a specific value or dividing by linear
factors.

When to Use Synthetic Division

- When dividing polynomials by linear factors of the form \(x - c\).



- To find roots or zeros of polynomials.
- To perform polynomial factorization.
- To evaluate polynomial expressions efficiently.

The Process of Synthetic Division
Step-by-Step Guide
Suppose you want to divide a polynomial \(P(x)\) by \(x - ¢\). The synthetic division process involves:

1. Identify the divisor's root:
For \(x - c\), the root is \(c\).

2. Write down the coefficients of the dividend polynomial:
For example, for \(P(x) =a nx"™n+ a {n-1} x~{n-1} + \ldots + a 0\), list all coefficients.

3. Set up the synthetic division tableau:
- Write \(c\) on the left.
- List the coefficients in a row.

4. Perform synthetic division calculations:

- Bring down the first coefficient.

- Multiply \(c\) by this value and write the result under the next coefficient.
- Add down the column.

- Repeat the process until completion.

5. Interpret the result:

- The bottom row (except the last number) provides the coefficients of the quotient polynomial.
- The last number is the remainder.

Applying Synthetic Division to the Given Expression
Now, let's analyze the problem:

> Select the correct answer. Using synthetic division, find \((2x + 4x + 2x 4+ 8x + 8) + (x + 2)\). O A.
\(2x"3 + \ldots\)

At first glance, the problem appears to involve polynomial addition and division, but the instructions

specify leveraging synthetic division for the calculation. The actual expression needs clarification
and proper formatting for accurate interpretation.

Step 1: Simplify the Polynomial Expression

Before applying synthetic division, it's essential to simplify the polynomial expression:



\[
2x+4x+2x+8x+8)+ (x+ 2)

\]
Let's combine like terms:
- Sum of the \(x\) terms:

\[
2X+4x+2x+8x+x=2+4+2+8+1)x=17x

\]
- Sum of the constant terms:

\[
8+2=10

\]

Therefore, the entire polynomial simplifies to:

\[
17x + 10
\]

However, the problem suggests that synthetic division should be used, implying that perhaps the
original expression involves division or a more complex polynomial operation.

Step 2: Clarify the Objective

Given the simplified polynomial \(17x + 10\), synthetic division isn't directly applicable unless
dividing by a binomial of the form \(x - ¢\). The answer choice hints at a cubic polynomial, specifically
\(2x"3 + \ldots)), indicating that perhaps the problem involves dividing a polynomial expression by a
linear divisor to find a quotient with degree 3.

Step 3: Reinterpretation and Assumption

Suppose the original problem intends us to:

- Divide a polynomial (constructed from the combined terms) by a linear divisor to find a quotient
polynomial, which matches the form \(2x"3 + \ldots\).

Given the answer choice, perhaps the original polynomial was intended as:
\[

P(x) = 2x™3 + \text{(other terms)}

\]

and the task is to perform synthetic division to find that quotient.



Step 4: Constructing the Polynomial and Divisor
Hypotheses:

- The polynomial is \(P(x) = 2x"3 + \ldots\)

- The divisor is of the form \(x - c\)

Given the options and clues, let's consider that the divisor might be \(x - 1\), \(x + 1\), or similar.

Alternatively, perhaps the problem involves dividing the polynomial \(17x + 10\) by a linear
polynomial to determine the quotient.

Step 5: A Typical Synthetic Division Example
To illustrate, assume we're dividing \(2x~3 + 0x™2 + 0x + 0\) by \(x - 1\):

- Coefficients: [2, 0, 0, 0]
- Divisor root: \(c = 1\)

Perform synthetic division:

[1]12]0]0]0|
el
[12]2]2]2]
[112]2]2]
Results:

- Quotient coefficients: 2, 2, 2
- Remainder: 2

Resulting polynomial: \(2x~2 + 2x + 2\) with remainder 2.

This process demonstrates how synthetic division yields a quotient polynomial.

Step 6: Connecting to the Given Multiple-Choice Answer

Given the partial answer: "2x~3 + ...", it suggests that the division results in a cubic polynomial with
leading coefficient 2.

Thus, the problem might be asking:
- To divide a cubic polynomial \(P(x) = 2x”3 + \ldots\) by a linear factor \(x - c\),

- To find the quotient polynomial, which is of degree 2,
- And to match the result to the given options.



Step 7: Critical Analysis and Strategy

Key points:

- Synthetic division is most straightforward when dividing by linear factors \(x

- The operation involves only coefficients.
- It is efficient for repeated evaluations and factorization.

Given the ambiguous problem statement, a practical approach is:

- Simplify the initial polynomial expression.

- Identify the divisor \(x - c\).

- Use synthetic division with the appropriate coefficients.
- Derive the quotient polynomial.

- Match the quotient to the provided options.

Step 8: Practical Example for Clarity
Suppose we want to divide \(P(x) = 2x™3 + 3x"2 + 4x + 5\) by \(x - 1\):

- Coefficients: [2, 3, 4, 5]
- Divisor root: \(c = 1\)

Perform synthetic division:

112]1314]5]
Sl e e B
215|914
[2]5]9

|
|
Result:

- Quotient: \(2x™2 + 5x + 9))

- Remainder: 14

This example demonstrates the synthetic division steps clearly.

Step 9: Final Thoughts and Recommendations

-c\).

- When tackling polynomial division problems, always start by simplifying the polynomial.

- Confirm the divisor's form and find its root \(c\).

- Write down the coefficients of the dividend polynomial.

- Use synthetic division for efficient computation.

- Interpret the quotient and remainder to arrive at the final answer.

Conclusion



Synthetic division is a vital algebraic tool that streamlines polynomial division, especially when
working with linear divisors. Its efficiency allows students and mathematicians alike to quickly
evaluate polynomial expressions, find roots, and factor polynomials.

In the context of the original problem—though somewhat ambiguously presented—the key takeaway
is that understanding how to perform synthetic division, identify the correct divisor, and interpret
the quotient is essential. With practice, synthetic division becomes an intuitive and powerful method
that can be applied to a wide array of algebraic challenges.

Remember: Always verify your polynomial expressions, clarify the divisor, and methodically perform
synthetic division to arrive at accurate and insightful solutions.

Additional Resources
- Algebra Textbooks: For foundational concepts and practice problems.
- Online Tutorials: Visual guides on synthetic division steps.

- Mathematical Software: Tools like WolframAlpha or Desmos for polynomial division and graphing.

Happy calculating!
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