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Introduction to Polynomial Division

Polynomial division is an essential skill in algebra that allows us to break down complex
polynomial expressions into simpler parts, much like long division with numbers. When
dividing polynomials, the goal is to express the dividend as a product of the divisor and a
quotient, plus a remainder that is of lower degree than the divisor. This process is
fundamental for simplifying algebraic expressions, solving polynomial equations, and
understanding the behavior of functions.

In this guide, we will walk through the step-by-step process of dividing the polynomial \(6x
+ 19x + 10\) by the binomial \(3x + 2\). We will carefully compute the quotient and the
remainder, providing clarity and detailed explanations along the way.

---

Clarification of the Polynomial Expression

Before proceeding with the division, it is crucial to clarify the polynomial expression given:

> \(6x + 19x + 10\)

This expression combines like terms:

- \(6x\) and \(19x\) are both linear terms with variable \(x\).

Adding these gives:

\[
6x + 19x = (6 + 19)x = 25x
\]

Thus, the simplified polynomial (dividend) becomes:

\[
25x + 10
\]



The divisor is:

\[
3x + 2
\]

Now, our division problem simplifies to:

\[
\frac{25x + 10}{3x + 2}
\]

---

Step-by-Step Polynomial Division Process

Step 1: Arrange the Polynomials

Ensure both the dividend and divisor are written in descending order of degree:

- Dividend: \(25x + 10\)
- Divisor: \(3x + 2\)

Since the dividend is a first-degree polynomial and the divisor is also first-degree, we can
proceed with long division.

Step 2: Divide the Leading Terms

- Divide the leading term of the dividend (\(25x\)) by the leading term of the divisor (\(3x\)):

\[
\frac{25x}{3x} = \frac{25}{3}
\]

This quotient term, \(\frac{25}{3}\), becomes the first term of our quotient.

Step 3: Multiply the Divisor by the Quotient Term

- Multiply \(3x + 2\) by \(\frac{25}{3}\):

\[
\left(3x + 2\right) \times \frac{25}{3} = 3x \times \frac{25}{3} + 2 \times \frac{25}{3}
\]

Calculations:

- \(3x \times \frac{25}{3} = 25x\)
- \(2 \times \frac{25}{3} = \frac{50}{3}\)

So, the product is:



\[
25x + \frac{50}{3}
\]

Step 4: Subtract the Result from the Dividend

- Subtract the product from the current dividend:

\[
(25x + 10) - \left(25x + \frac{50}{3}\right)
\]

Perform the subtraction:

- \(25x - 25x = 0\)
- \(10 - \frac{50}{3} = \frac{30}{3} - \frac{50}{3} = -\frac{20}{3}\)

Remaining polynomial:

\[
-\frac{20}{3}
\]

Step 5: Determine if Further Division is Possible

- The new remainder, \(-\frac{20}{3}\), is a constant term (degree 0), while the divisor \(3x
+ 2\) is degree 1.

- Since the degree of the remainder (0) is less than the degree of the divisor (1), division
terminates here.

---

Final Results: Quotient and Remainder

Quotient:

\[
\boxed{\frac{25}{3}}
\]

which is a constant.

Remainder:

\[
-\frac{20}{3}
\]

Expressed as a proper fraction or decimal as needed.



---

Complete Expression of the Division

The division of \(25x + 10\) by \(3x + 2\) can be written as:

\[
\frac{25x + 10}{3x + 2} = \frac{25}{3} + \frac{-\frac{20}{3}}{3x + 2}
\]

or more simply:

\[
\boxed{\frac{25}{3} - \frac{20/3}{3x + 2}}
\]

---

Additional Insights on Polynomial Division

Understanding the Significance of Quotients and Remainders

- The quotient \(\frac{25}{3}\) indicates the primary behavior of the division when \(x\)
becomes large.
- The remainder \(-\frac{20}{3}\) represents the discrepancy that cannot be evenly divided
by the divisor, which is crucial for approximations and in polynomial long division
algorithms.

Applications of Polynomial Division

- Simplifying Rational Expressions: Polynomial division helps reduce complex fractions to
simpler forms.
- Polynomial Factorization: Determines if a polynomial can be factored further by dividing
out known factors.
- Calculating Polynomial Functions: Useful in partial fraction decomposition and integration.
- Solving Polynomial Equations: Assists in synthetic division and finding roots.

Common Methods for Polynomial Division

- Long Division: Suitable for dividing polynomials of any degree, as demonstrated here.
- Synthetic Division: A faster method for dividing by linear factors, especially when the
divisor is of the form \(x - a\).
- Polynomial Remainder Theorem: States that when a polynomial \(f(x)\) is divided by \(x -
a\), the remainder is \(f(a)\).

---

Summary of the Division Process

| Step | Action | Result |
|--------|---------|---------|



| 1 | Simplify the dividend: \(6x + 19x + 10 = 25x + 10\) | – |
| 2 | Divide leading terms: \(\frac{25x}{3x} = \frac{25}{3}\) | Quotient term |
| 3 | Multiply divisor by quotient: \( (3x + 2) \times \frac{25}{3} = 25x + \frac{50}{3}\) | –
|
| 4 | Subtract from dividend: \( (25x + 10) - (25x + \frac{50}{3}) \) | Remainder: \(-
\frac{20}{3}\) |
| 5 | Final quotient: \(\frac{25}{3}\), remainder: \(-\frac{20}{3}\) | – |

---

Conclusion

In this comprehensive guide, we meticulously divided the polynomial \(6x + 19x + 10\) by
\(3x + 2\), arriving at a quotient of \(\frac{25}{3}\) and a remainder of \(-\frac{20}{3}\).
Understanding the process of polynomial division enhances algebraic skills, enabling
students and professionals to manipulate and analyze polynomial expressions effectively.
Remember, the key steps involve dividing the leading terms, multiplying, subtracting, and
checking if further division is necessary. With practice, polynomial division becomes an
intuitive and powerful tool in algebraic problem-solving.

---

Frequently Asked Questions (FAQs)

Q1: Why do we combine like terms in the polynomial \(6x + 19x + 10\)?

A: Combining like terms simplifies the polynomial, making division easier. Since both \(6x\)
and \(19x\) are linear terms with \(x\), their sum is \(25x\).

Q2: Can polynomial division be performed with higher-degree polynomials?

A: Yes. The process is similar—divide the highest-degree term, multiply, subtract, and
repeat until the degree of the remainder is less than the divisor.

Q3: What is the difference between polynomial division and synthetic division?

A: Polynomial long division is more general and can handle any divisor, while synthetic
division is a shortcut method applicable only when dividing by linear factors of the form \(x
- a\).

Q4: How do I interpret the quotient and remainder in practical problems?

A: The quotient represents the main part of the division, often indicating the end behavior
of the function, while the remainder accounts for the difference, important for accuracy and
further analysis.

---

If you follow these steps and understand the process, you'll be well-equipped to perform
polynomial division confidently in your algebra studies and beyond.



Frequently Asked Questions

How do I divide the polynomial (6x + 19x + 10) by (3x +
2) and find the quotient and remainder?
First, simplify the dividend to 25x + 10. Then, perform polynomial division: divide 25x by 3x
to get 8 with a remainder. The quotient is 8, and the remainder is 34.

What is the quotient and remainder when dividing (6x +
19x + 10) by (3x + 2)?
Simplify the dividend to 25x + 10. Dividing by (3x + 2), the quotient is 8 and the remainder
is 34.

Can you walk me through dividing (6x + 19x + 10) by
(3x + 2) step-by-step?
Yes. First, combine like terms: 6x + 19x + 10 = 25x + 10. Then, divide 25x by 3x to get 8.
Multiply 8 by (3x + 2) to get 24x + 16. Subtract this from 25x + 10 to get the remainder:
(25x - 24x) + (10 - 16) = x - 6. Since the degree of the remainder (constant) is less than the
divisor, the division stops. So, the quotient is 8 and the remainder is x - 6.

What is the process to find the quotient and remainder
for dividing (6x + 19x + 10) by (3x + 2)?
Combine like terms to get 25x + 10. Divide 25x by 3x to get 8. Multiply 8 by (3x + 2) to get
24x + 16. Subtract from the dividend: (25x + 10) - (24x + 16) = x - 6. Since the degree of
the remainder is less than the divisor, the division ends with quotient 8 and remainder x - 6.

What are the quotient and remainder after dividing (6x
+ 19x + 10) by (3x + 2)?
The quotient is 8, and the remainder is x - 6.
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Understanding Polynomial Division: A Step-by-Step Guide to Dividing (6x + 19x + 10) by
(3x + 2)

In the world of algebra, polynomial division is an essential skill that often appears in various



mathematical problems, from basic algebraic simplification to complex calculus
applications. Whether you're a student preparing for exams or a teacher seeking clearer
explanations for your lessons, understanding how to divide polynomials accurately is
paramount. Today, we delve into a specific division problem: dividing the polynomial \(6x +
19x + 10\) by \(3x + 2\). Our goal is to determine the quotient and the remainder,
illustrating each step clearly to enhance your grasp of polynomial division.

---

Clarifying the Polynomial Expression

Before proceeding with the division, it's important to verify and rewrite the polynomial
expression correctly. The initial expression given is:

\[
6x + 19x + 10
\]

Simplifying the Polynomial

Combine like terms:

- \(6x + 19x = 25x\)

Thus, the polynomial simplifies to:

\[
25x + 10
\]

Now, the division problem becomes:

\[
\frac{25x + 10}{3x + 2}
\]

This clearer form allows us to proceed with polynomial long division confidently.

---

Polynomial Division: Key Concepts and Methodology

What Is Polynomial Division?

Polynomial division is similar to numerical long division. It involves dividing a polynomial
(the dividend) by another polynomial (the divisor), resulting in a quotient and a possible
remainder. The division process helps in simplifying expressions, factoring polynomials, and
solving equations.

Types of Polynomial Division



- Long Division: Used for dividing polynomials when the degree of the dividend is greater
than or equal to the degree of the divisor.
- Synthetic Division: A shortcut method applicable when dividing by a linear binomial of the
form \(x - c\).

In this case, since the divisor \(3x + 2\) is linear, long division is suitable.

The Objective

Our goal is to find:

\[
\frac{25x + 10}{3x + 2} = \text{Quotient} + \frac{\text{Remainder}}{3x + 2}
\]

---

Step-by-Step Polynomial Long Division

Let's proceed with dividing \(25x + 10\) by \(3x + 2\):

Step 1: Set Up the Long Division

Arrange the dividend and divisor:

```
_____________________
3x + 2 | 25x + 10
```

Step 2: Divide the Leading Terms

Divide the leading term of the dividend \(25x\) by the leading term of the divisor \(3x\):

\[
\frac{25x}{3x} = \frac{25}{3}
\]

This quotient term, \(\frac{25}{3}\), becomes the first term of the quotient.

Step 3: Multiply and Subtract

Multiply the divisor \(3x + 2\) by \(\frac{25}{3}\):

\[
\frac{25}{3} \times (3x + 2) = 25x + \frac{50}{3}
\]

Subtract this from the dividend:

\[



(25x + 10) - (25x + \frac{50}{3}) = 25x - 25x + 10 - \frac{50}{3} = 0 + \left(10 -
\frac{50}{3}\right)
\]

Express 10 as a fraction with denominator 3:

\[
10 = \frac{30}{3}
\]

Subtract:

\[
\frac{30}{3} - \frac{50}{3} = -\frac{20}{3}
\]

This is our new remainder.

Step 4: Write the Partial Quotient

So far, the quotient is \(\frac{25}{3}\), and the new remainder is \(-\frac{20}{3}\).

Step 5: Check if division continues

Since the degree of the remainder \(-\frac{20}{3}\) (a constant, degree 0) is less than the
degree of the divisor \(3x + 2\) (degree 1), the division stops here.

Final Result:

\[
\boxed{
\frac{25x + 10}{3x + 2} = \frac{25}{3} + \frac{-\frac{20}{3}}{3x + 2}
}
\]

Expressed as:

- Quotient: \(\frac{25}{3}\)
- Remainder: \(-\frac{20}{3}\)

---

Summarizing the Division

Quotient:

\[
\boxed{
\frac{25}{3}
}
\]



This means that when \(25x + 10\) is divided by \(3x + 2\), the quotient is \(\frac{25}{3}\).

Remainder:

\[
\boxed{
-\frac{20}{3}
}
\]

The remainder indicates that the division does not result in a perfect quotient and leaves a
residual part, which can be expressed as a fraction over the divisor.

---

Practical Applications and Significance

Understanding how to perform polynomial division accurately has numerous applications:

- Simplifying algebraic expressions: Dividing complex polynomials to reduce them to
manageable forms.
- Finding asymptotes: In graphing rational functions, the quotient and remainder help
identify asymptotic behavior.
- Partial fraction decomposition: Essential in calculus for integrating rational functions.
- Solving polynomial equations: Division is a step toward factoring and solving higher-
degree polynomials.

---

Additional Tips for Polynomial Division

- Always simplify the polynomial first: Combine like terms before dividing.
- Align like terms: Ensure that terms are arranged in decreasing order of degree.
- Divide leading terms first: This guides the division process.
- Multiply and subtract carefully: Keep track of signs and fractions.
- Check your work: Verify by multiplying the quotient by the divisor and adding the
remainder; it should equal the original dividend.

---

Conclusion

Mastering polynomial division is a foundational skill in algebra that unlocks deeper
understanding of function behavior, equation solving, and calculus applications. By
systematically applying long division steps—dividing leading terms, multiplying,
subtracting, and checking degrees—you can confidently divide any polynomial expressions.
In our specific example, dividing \(25x + 10\) by \(3x + 2\) yields a quotient of
\(\frac{25}{3}\) and a remainder of \(-\frac{20}{3}\), illustrating the practical process and
the importance of careful calculation.

Remember, practice makes perfect. As you work through different polynomial division



problems, you'll develop an intuitive sense for the process, enabling you to tackle complex
algebraic challenges with confidence.
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