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When tackling polynomial division problems, synthetic division offers an efficient and streamlined
method, especially when dividing by a linear binomial of the form \(x - c\). In this article, we will
demonstrate how to utilize synthetic division to find the quotient of the polynomial \(3x^3 - 7x^2 +
2x + 1\) divided by \(x - 2\). This approach not only simplifies calculations but also enhances
understanding of polynomial behavior and roots.

---

Understanding Polynomial Division and Synthetic
Division

Before diving into the step-by-step process, it’s essential to understand the fundamentals of
polynomial division and how synthetic division fits into the picture.

What Is Polynomial Division?

Polynomial division is similar to numerical long division but involves dividing polynomials instead of
numbers. Given two polynomials, the dividend and the divisor, the goal is to find the quotient and
possibly the remainder such that:

\[
\text{Dividend} = \text{Divisor} \times \text{Quotient} + \text{Remainder}
\]

For example, in our case:

\[
\frac{3x^3 - 7x^2 + 2x + 1}{x - 2}
\]

is a division problem where the dividend is \(3x^3 - 7x^2 + 2x + 1\) and the divisor is \(x - 2\).

What Is Synthetic Division?

Synthetic division is a shortcut method for dividing a polynomial by a linear binomial of the form \(x -
c\). It simplifies the long division process by eliminating variables and focusing on coefficients.



Key features of synthetic division:

- Requires only the coefficients of the polynomial.
- Uses a simple setup involving the root \(c\) (from \(x - c\)).
- Efficient for division by linear divisors.

When to use synthetic division:
When dividing by a linear divisor \(x - c\), synthetic division is faster and less error-prone than
traditional polynomial long division.

---

Step-by-Step Guide to Using Synthetic Division for \(
(3x^3 -7x^2 + 2x + 1) / (x - 2) \)

Let's walk through the process systematically.

Step 1: Identify the divisor's root \( c \)

The divisor is \(x - 2\), so:

\[
c = 2
\]

This value will be used in synthetic division.

Step 2: Write down the coefficients of the dividend polynomial

Express the dividend polynomial in standard form, including all degrees:

\[
3x^3 - 7x^2 + 2x + 1
\]

Coefficients:

- For \(x^3\): 3
- For \(x^2\): -7
- For \(x\): 2
- Constant: 1

Set up the synthetic division tableau:



| 2 | 3 | -7 | 2 | 1 |

---

Step 3: Perform synthetic division calculations

1. Bring down the first coefficient (3) as is.

2. Multiply this by \(c = 2\):

\[
3 \times 2 = 6
\]

3. Add this to the next coefficient:

\[
-7 + 6 = -1
\]

4. Multiply this result by 2:

\[
-1 \times 2 = -2
\]

5. Add to the next coefficient:

\[
2 + (-2) = 0
\]

6. Multiply this result by 2:

\[
0 \times 2 = 0
\]

7. Add to the last coefficient:

\[
1 + 0 = 1
\]

Resulting synthetic division table:

| 2 | 3 | -7 | 2 | 1 |
|---|---|-----|---|---|
| | | 6 | -2 | 0 | 1 |



| | 3 | -1 | 0 | 1 |

The bottom row (excluding the last value) gives the coefficients of the quotient polynomial, while the
final value is the remainder.

---

Interpreting the Synthetic Division Result

From the synthetic division process, the quotient polynomial has coefficients:

\[
3, \quad -1, \quad 0
\]

and the remainder is:

\[
1
\]

Thus, the quotient polynomial is:

\[
3x^2 - x + 0 = 3x^2 - x
\]

and the division yields:

\[
\frac{3x^3 - 7x^2 + 2x + 1}{x - 2} = 3x^2 - x + \frac{1}{x - 2}
\]

However, since synthetic division gives the quotient excluding the divisor, the complete expression
is:

\[
\boxed{
\text{Quotient} = 3x^2 - x
}
\]

with a remainder of 1, which can be written as:

\[
\frac{1}{x - 2}
\]

for the complete division expression.



---

Expressing the Final Answer

Based on the synthetic division process, the division can be expressed as:

\[
\frac{3x^3 - 7x^2 + 2x + 1}{x - 2} = 3x^2 - x + \frac{1}{x - 2}
\]

Alternatively, if focusing solely on the quotient (the polynomial part), the answer is:

\[
\boxed{
\text{Quotient} = 3x^2 - x
}
\]

with a remainder of 1.

---

Additional Insights and Tips for Synthetic Division

To enhance your understanding and efficiency in polynomial division using synthetic division,
consider the following tips:

- Always write coefficients in order, including zeros for missing degrees.
- Remember that synthetic division is only applicable when dividing by linear binomials \(x - c\).
- The final row before the last value provides the coefficients of the quotient polynomial.
- The last value is the remainder; interpret it accordingly.

---

Common Mistakes to Avoid

When performing synthetic division, be cautious of the following errors:

- Forgetting to include zero coefficients for missing degrees.
- Mixing up the sign of \(c\); always use the root of the divisor \(x - c\).
- Misplacing or miscalculating the multiplication step.
- Ignoring the remainder or misinterpreting the quotient.

---



Conclusion

Using synthetic division streamlines the process of dividing polynomials by linear factors such as \(x
- c\). In the case of dividing \(3x^3 - 7x^2 + 2x + 1\) by \(x - 2\), synthetic division reveals that the
quotient is \(3x^2 - x\) with a remainder of 1. This method not only accelerates calculations but also
deepens your understanding of polynomial behavior and roots, making it an invaluable tool for
algebra students and professionals alike.

---

Further Practice and Applications

To master synthetic division, practice dividing various polynomials by different linear factors.
Explore applications such as:

- Finding polynomial roots.
- Simplifying rational expressions.
- Polynomial factorization.
- Analyzing end behavior of functions.

By incorporating synthetic division into your mathematical toolkit, you'll find solving polynomial
problems more manageable and insightful.

---

Meta Description:
Learn how to efficiently use synthetic division to find the quotient of \(\frac{3x^3 - 7x^2 + 2x +
1}{x - 2}\). Step-by-step guide, tips, and common mistakes explained.

Frequently Asked Questions

What is the first step in using synthetic division to divide
(3x^3 - 7x^2 + 2x + 1) by (x - 2)?
The first step is to set up synthetic division by using the zero of the divisor, which is 2, and write the
coefficients of the dividend: 3, -7, 2, 1.

How do you set up the synthetic division tableau for dividing
(3x^3 - 7x^2 + 2x + 1) by (x - 2)?
Write 2 on the left and the coefficients 3, -7, 2, 1 across the top row. Then, bring down the first
coefficient and perform the synthetic division steps accordingly.



What is the quotient obtained from dividing (3x^3 - 7x^2 + 2x
+ 1) by (x - 2) using synthetic division?
The quotient is 3x^2 - 1x + 4, with a remainder of 9.

How do you interpret the remainder when using synthetic
division in this problem?
The remainder 9 indicates that (3x^3 - 7x^2 + 2x + 1) equals (x - 2) multiplied by the quotient plus
9: (x - 2)(3x^2 - x + 4) + 9.

Can synthetic division be used for dividing polynomials with
any divisor? Why or why not?
Synthetic division is only applicable when dividing by a linear divisor of the form (x - c). It is not
suitable for divisors of higher degree or more complex expressions.

What is the significance of the coefficients obtained in
synthetic division?
The coefficients in the bottom row (excluding the remainder) form the quotient polynomial,
providing a simplified way to perform polynomial division.

How do you write the final answer after performing synthetic
division on this problem?
The final answer is: (3x^3 - 7x^2 + 2x + 1) divided by (x - 2) equals 3x^2 - x + 4 with a remainder
of 9, or expressed as (3x^2 - x + 4) + 9/(x - 2).

Why is synthetic division considered a faster method than long
division for polynomials?
Synthetic division simplifies calculations by focusing only on coefficients and eliminating variables,
making the process quicker and less prone to error compared to long division.

Additional Resources
Use Synthetic Division To Find The Quotient: (3x^3 - 7x^2 + 2x + 1) / (x - 2)

When tackling polynomial division problems, especially those involving higher-degree polynomials,
using synthetic division to find the quotient offers a streamlined and efficient approach. Synthetic
division simplifies the process compared to long division, saving time and reducing the potential for
errors. In this comprehensive guide, we'll walk through the step-by-step process of applying
synthetic division to divide \( 3x^3 - 7x^2 + 2x + 1 \) by \( x - 2 \). By the end, you'll have a clear
understanding of how to utilize synthetic division in similar problems, boosting your algebraic



problem-solving skills.

---

Understanding Synthetic Division

Before diving into the specific problem, it’s essential to understand what synthetic division is and
why it’s a powerful tool for polynomial division.

What Is Synthetic Division?

Synthetic division is a simplified method for dividing a polynomial by a binomial of the form \( x - c \).
Instead of performing long division, which can be lengthy and cumbersome, synthetic division
leverages a streamlined process that focuses on the coefficients of the polynomial.

When to Use Synthetic Division

Synthetic division is most effective when dividing by linear binomials such as:

- \( x - c \)
- \( x + c \)

where \( c \) is a constant.

Benefits of Synthetic Division

- Reduces the complexity of calculations.
- Speeds up the division process.
- Minimizes errors due to fewer steps.
- Provides both the quotient and the remainder, if needed.

---

Step-by-Step Guide to Using Synthetic Division for \( (3x^3 - 7x^2 + 2x + 1) / (x - 2) \)

Let’s now explore how to apply synthetic division to this specific problem.

Step 1: Identify \( c \) in \( x - c \)

Given the divisor \( x - 2 \), the value of \( c \) is 2.

Step 2: Write Down the Coefficients

Arrange the coefficients of the dividend polynomial in order of descending powers:

- For \( 3x^3 \), coefficient is 3.
- For \( -7x^2 \), coefficient is -7.
- For \( 2x \), coefficient is 2.
- Constant term \( 1 \), coefficient is 1.

So, the list of coefficients is:



\[ 3, \ -7, \ 2, \ 1 \]

Step 3: Set Up Synthetic Division

Draw a synthetic division tableau:

```
| 2 |
3 | |
-7 | |
2 | |
1 | |
```

- The top row contains the value \( c = 2 \).
- The first row beneath contains the coefficients.

Step 4: Bring Down the First Coefficient

- Bring down the 3 as is:

```
| 2 |
3 | |
-7 | |
2 | |
1 | |
```

Step 5: Multiply and Add

Perform the following steps iteratively:

1. Multiply the number just written in the bottom row by \( c = 2 \), and write the result under the
next coefficient.
2. Add this result to the coefficient above it, writing the sum in the bottom row.

Iteration 1:

- Multiply 3 by 2: \( 3 \times 2 = 6 \)
- Write 6 under the next coefficient -7.
- Add: \( -7 + 6 = -1 \)

Iteration 2:

- Multiply -1 by 2: \( -1 \times 2 = -2 \)
- Write -2 under the next coefficient 2.
- Add: \( 2 + (-2) = 0 \)

Iteration 3:



- Multiply 0 by 2: \( 0 \times 2 = 0 \)
- Write 0 under the last coefficient 1.
- Add: \( 1 + 0 = 1 \)

The completed synthetic division tableau looks like:

```
| 2 |
3 | | 6
-7 | | -1
2 | | 0
1 | | 1
```

And the bottom row (excluding the final value) gives the coefficients of the quotient, with the last
number representing the remainder:

- Quotient coefficients: 3, -1, 0
- Remainder: 1

---

Interpreting the Result

The Quotient Polynomial

Using the quotient coefficients, the quotient polynomial is:

\[
3x^2 - x + 0 = 3x^2 - x
\]

The Remainder

The remainder is 1.

Final Expression

Therefore, the division can be expressed as:

\[
\frac{3x^3 - 7x^2 + 2x + 1}{x - 2} = 3x^2 - x + \frac{1}{x - 2}
\]

or, in polynomial form:

\[
\boxed{
\text{Quotient} = 3x^2 - x, \quad \text{Remainder} = 1
}
\]



---

Additional Insights and Tips

Confirming Your Work

It's always good practice to verify your division by multiplying the quotient by the divisor and adding
the remainder:

\[
(3x^2 - x)(x - 2) + 1
\]

Performing this check:

\[
(3x^2 - x)(x - 2) = 3x^3 - 6x^2 - x^2 + 2x = 3x^3 - 7x^2 + 2x
\]

Adding the remainder 1:

\[
3x^3 - 7x^2 + 2x + 1
\]

which matches the original dividend, confirming the correctness of the division.

Tips for Using Synthetic Division

- Always ensure the divisor is in the form \( x - c \).
- Write the coefficients carefully, especially for polynomials with missing degrees.
- Remember that the degree of the quotient polynomial is one less than that of the dividend.
- Use synthetic division for quick calculations and verification of roots or factors.

---

Applications and Broader Context

Synthetic division isn't just a method for division; it also plays a crucial role in:

- Factor theorem applications: Determining whether \( x - c \) is a factor of a polynomial.
- Finding polynomial roots: Quickly testing potential roots.
- Polynomial long division simplification: Streamlining algebraic workflows.

Understanding how to efficiently use synthetic division empowers students and professionals alike to
tackle complex polynomial problems with confidence and precision.

---

Conclusion



Using synthetic division to find the quotient of polynomials like \( (3x^3 - 7x^2 + 2x + 1)/(x - 2) \)
streamlines the process, making it more manageable and less error-prone than traditional long
division. By following the step-by-step method outlined above, you can confidently perform
polynomial division, verify your results, and apply this technique to various algebraic challenges.
Mastery of synthetic division is an essential skill in algebra, calculus, and beyond, opening doors to
deeper mathematical understanding and problem-solving prowess.
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