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Use The Long Division Method To Find The Result When 4x^(3)+20x^(2)+19x+18 Is
Divided By X+4. If There are questions about polynomial division,
understanding how to apply the long division method is essential. Polynomial
division is a fundamental concept in algebra that helps simplify complex
expressions and solve equations efficiently. When dividing a polynomial such
as 4x³ + 20x² + 19x + 18 by a binomial like x + 4, the long division method
provides a systematic way to find the quotient and the remainder. This
article guides you through the step-by-step process of using long division
for this specific problem, along with explanations and tips to master the
technique.

Understanding Polynomial Division
Before diving into the example, it’s important to understand what polynomial
division entails. Similar to numerical division, polynomial division involves
dividing a dividend (the polynomial being divided) by a divisor (the
polynomial you divide by) to find a quotient and possibly a remainder.

What is Polynomial Division?
Polynomial division is the process of dividing one polynomial by another,
resulting in a quotient polynomial and a remainder polynomial. It helps in
simplifying expressions, solving polynomial equations, and factoring.

When to Use Long Division?
- When dividing polynomials where the divisor is a binomial or higher degree
polynomial.
- To find the quotient when the degree of the dividend is greater than or
equal to the degree of the divisor.
- When synthetic division is not applicable (e.g., divisor not in the form x
- c).

Step-by-Step Guide to Long Division of
Polynomials
Applying long division to polynomials involves similar steps to numerical
long division but requires careful alignment of terms and handling of
variables.



Step 1: Arrange the Polynomials
- Write the dividend polynomial (4x³ + 20x² + 19x + 18) in standard form,
ensuring all degrees are present.
- Write the divisor polynomial (x + 4) in standard form as well.

Step 2: Divide the Leading Terms
- Divide the leading term of the dividend (4x³) by the leading term of the
divisor (x):

4x³ ÷ x = 4x²

- Write this result as the first term of the quotient.

Step 3: Multiply and Subtract
- Multiply the entire divisor (x + 4) by the term obtained (4x²):

(x + 4) 4x² = 4x³ + 16x²

- Subtract this from the dividend:

(4x³ + 20x² + 19x + 18) - (4x³ + 16x²) = 0 + 4x² + 19x + 18

Step 4: Repeat the Process
- Divide the new leading term (4x²) by x:

4x² ÷ x = 4x

- Multiply the divisor by 4x:

(x + 4) 4x = 4x² + 16x

- Subtract:

(4x² + 19x + 18) - (4x² + 16x) = 0 + 3x + 18

Step 5: Continue the Process
- Divide 3x by x:

3x ÷ x = 3

- Multiply divisor by 3:

(x + 4) 3 = 3x + 12



- Subtract:

(3x + 18) - (3x + 12) = 0 + 6

Step 6: Interpret the Remainder
- Since 6 is a constant term, it becomes the remainder.
- The division process stops when the degree of the remainder (0, since it's
a constant) is less than the degree of the divisor (which is 1).

Final Result of the Polynomial Division
The quotient polynomial is obtained by combining the terms from each step:

- First term: 4x²
- Second term: 4x
- Third term: 3

Thus, the polynomial division yields:

Quotient: 4x² + 4x + 3

Remainder: 6

Expressed mathematically:

(4x³ + 20x² + 19x + 18) ÷ (x + 4) = 4x² + 4x + 3 + (6 / (x + 4))

This means the original polynomial can be written as:

4x² + 4x + 3 + (6 / (x + 4))

Verifying the Result
It's always good practice to verify the division result by multiplying the
quotient by the divisor and adding the remainder.

- Multiply (x + 4) by (4x² + 4x + 3):

(x)(4x² + 4x + 3) + 4(4x² + 4x + 3) = 4x³ + 4x² + 3x + 16x² + 16x + 12

Simplify:

4x³ + (4x² + 16x²) + (3x + 16x) + 12 = 4x³ + 20x² + 19x + 12

- Add the remainder 6:

4x³ + 20x² + 19x + 12 + 6 = 4x³ + 20x² + 19x + 18



This matches the original polynomial, confirming our division.

Applications of Polynomial Division
Understanding how to perform polynomial division has several practical
applications in algebra and calculus:

Factorization: Dividing polynomials can help factor expressions and find
roots.

Polynomial Simplification: Simplify complex algebraic expressions for
easier analysis.

Solving Polynomial Equations: Break down higher-degree polynomials into
manageable factors.

Calculus: Polynomial division is used in polynomial approximation and
integration.

Tips for Mastering Polynomial Long Division
- Always write polynomials in standard form, including all degrees of x.
- Carefully align like terms during subtraction.
- Keep track of each step to avoid mistakes.
- Practice dividing polynomials of varying degrees to build confidence.
- Use synthetic division when the divisor is linear and in the form x - c,
but remember when to apply long division.

Conclusion
Using the long division method to divide polynomials like 4x³ + 20x² + 19x +
18 by x + 4 is a fundamental skill in algebra that enables deeper
understanding of polynomial behavior and simplifies complicated expressions.
By following a systematic step-by-step process—dividing leading terms,
multiplying, subtracting, and repeating—you can confidently perform
polynomial division and interpret the results accurately. With practice, this
technique becomes second nature, opening the door to solving more complex
algebraic problems efficiently and effectively.

Frequently Asked Questions



How do you set up the long division for dividing
4x^3 + 20x^2 + 19x + 18 by x + 4?
Begin by dividing the leading term 4x^3 by x, which gives 4x^2. Then,
multiply x + 4 by 4x^2, subtract the result from the original polynomial, and
repeat the process with the new polynomial until the degree is less than 1.

What is the first step in applying the long division
method to divide 4x^3 + 20x^2 + 19x + 18 by x + 4?
Divide the leading term 4x^3 by x to obtain 4x^2, which becomes the first
term of the quotient.

After dividing 4x^3 + 20x^2 + 19x + 18 by x + 4,
what is the quotient and the remainder?
The quotient is 4x^2 + 4x + 3, and the remainder is 6.

How can you verify the accuracy of the division
result when dividing polynomials like 4x^3 + 20x^2 +
19x + 18 by x + 4?
Multiply the quotient (4x^2 + 4x + 3) by the divisor (x + 4) and add the
remainder (6). If the result equals the original polynomial, the division is
correct.

Why is the long division method useful for dividing
polynomials such as 4x^3 + 20x^2 + 19x + 18 by x +
4?
Long division provides an exact quotient and remainder, helping to simplify
complex polynomial division problems methodically and accurately.

Additional Resources
Use The Long Division Method To Find The Result When 4x^(3)+20x^(2)+19x+18 Is
Divided By X+4

---

Introduction

Mathematics, often regarded as the language of the universe, provides a suite
of tools to analyze and simplify complex algebraic expressions. Among these
tools, polynomial division stands out as a fundamental technique, especially



when dealing with the division of polynomials of varying degrees. In
particular, the long division method serves as a reliable and systematic
approach to dividing polynomials, allowing for precise results and deeper
understanding of algebraic structures.

This article delves into a specific problem: using the long division method
to find the quotient when dividing the polynomial \( 4x^3 + 20x^2 + 19x + 18
\) by \( x + 4 \). Through a comprehensive exploration, we will unravel each
step in detail, analyze the significance of the process, and discuss its
broader applications within algebra and mathematical problem-solving.

---

Understanding Polynomial Division and Its
Significance

What Is Polynomial Division?

Polynomial division is an algebraic process akin to numerical division, but
instead of dividing numbers, it involves dividing polynomials. Given two
polynomials, a dividend and a divisor, the goal is to find a quotient
polynomial and, optionally, a remainder, such that:

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

This process is instrumental in simplifying rational expressions, finding
polynomial factors, and solving polynomial equations.

Importance of the Long Division Method

While synthetic division offers a shortcut for divisors of the form \( x - a
\), the long division method is versatile, applicable to any divisor
polynomial. It provides a visual and step-by-step approach, making it
particularly useful for complex polynomials and for educational purposes,
fostering a deeper understanding of polynomial structures.

---



Problem Statement and Objective

Given the polynomial:

\[
P(x) = 4x^3 + 20x^2 + 19x + 18
\]

and the divisor:

\[
D(x) = x + 4
\]

our objective is to determine the quotient polynomial \( Q(x) \) and the
remainder \( R \) such that:

\[
P(x) = D(x) \times Q(x) + R
\]

using the long division method.

---

Step-by-Step Long Division Process

Setup of the Division

Arrange the dividend and divisor in the standard polynomial division format:

- Dividend: \( 4x^3 + 20x^2 + 19x + 18 \)
- Divisor: \( x + 4 \)

Ensure all degrees are present; if any coefficients are missing, include zero
coefficients for clarity.

---

Performing the Division

Step 1: Divide the leading term of the dividend by the leading term of the
divisor



- Leading term of dividend: \( 4x^3 \)
- Leading term of divisor: \( x \)

Calculate:

\[
\frac{4x^3}{x} = 4x^2
\]

This becomes the first term of the quotient.

Step 2: Multiply the divisor by this term

\[
( x + 4 ) \times 4x^2 = 4x^3 + 16x^2
\]

Step 3: Subtract this from the current dividend

\[
(4x^3 + 20x^2 + 19x + 18) - (4x^3 + 16x^2) = 0x^3 + 4x^2 + 19x + 18
\]

Simplifies to:

\[
4x^2 + 19x + 18
\]

---

Step 4: Divide the new leading term by the divisor's leading term

\[
\frac{4x^2}{x} = 4x
\]

Add \( 4x \) to the quotient.

Step 5: Multiply the divisor by this new term

\[
(x + 4) \times 4x = 4x^2 + 16x
\]

Step 6: Subtract this from the current polynomial

\[
(4x^2 + 19x + 18) - (4x^2 + 16x) = 0x^2 + 3x + 18
\]



Simplifies to:

\[
3x + 18
\]

---

Step 7: Divide the new leading term by the divisor's leading term

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

Add \( 3 \) to the quotient.

Step 8: Multiply the divisor by this term

\[
(x + 4) \times 3 = 3x + 12
\]

Step 9: Subtract

\[
(3x + 18) - (3x + 12) = 0x + 6
\]

Simplifies to:

\[
6
\]

Since the degree of the remainder (constant term 6) is less than the degree
of the divisor (which is 1), this becomes the remainder.

---

Final Results of the Long Division

- Quotient polynomial: \( 4x^2 + 4x + 3 \)
- Remainder: 6

Expressed algebraically:

\[
\frac{4x^3 + 20x^2 + 19x + 18}{x + 4} = 4x^2 + 4x + 3 + \frac{6}{x + 4}
\]



---

Analyzing the Results and Their Significance

Implications of the Quotient and Remainder

The quotient \( 4x^2 + 4x + 3 \) provides an explicit polynomial
approximation of the division, while the remainder indicates the residual
part that cannot be evenly divided by \( x + 4 \).

This division result is vital for:

- Factoring the original polynomial, especially to identify factors.
- Simplifying rational expressions involving \( P(x) \).
- Solving polynomial equations by synthetic or polynomial division.

Verifying the Division

To ensure the correctness, reconstruct the original polynomial:

\[
(x + 4)(4x^2 + 4x + 3) + 6
\]

Expanding:

\[
(4x^2 + 4x + 3)(x + 4) + 6
\]

Distribute:

\[
4x^2 \times x = 4x^3
\]
\[
4x^2 \times 4 = 16x^2
\]
\[
4x \times x = 4x^2
\]
\[
4x \times 4 = 16x
\]
\[



3 \times x = 3x
\]
\[
3 \times 4 = 12
\]

Sum these:

\[
4x^3 + 16x^2 + 4x^2 + 16x + 3x + 12 + 6
\]

Combine like terms:

\[
4x^3 + (16x^2 + 4x^2) + (16x + 3x) + (12 + 6) = 4x^3 + 20x^2 + 19x + 18
\]

which matches the original polynomial, confirming the accuracy of the
division.

---

Broader Context and Applications

Polynomial Factorization

Using polynomial division, especially with linear factors like \( x + 4 \),
facilitates the factorization process. When a polynomial is divided and
yields a zero remainder, it indicates a factor of the polynomial. In this
case, since the remainder is 6, \( x + 4 \) is not a factor, but the division
still provides insights into the polynomial's structure.

Roots and Zeros of Polynomials

Dividing by \( x + 4 \) relates to evaluating whether \( x = -4 \) is a root
of \( P(x) \). Since the remainder is 6 (not zero), \( x = -4 \) is not a
root. Understanding such evaluations aids in graphing polynomials and solving
equations.

Extensions to Rational Functions

Division techniques are crucial when simplifying rational functions,



performing partial fractions, and integrating rational expressions in
calculus.

---

Conclusion

The process of using the long division method to divide \( 4x^3 + 20x^2 + 19x
+ 18 \) by \( x + 4 \) exemplifies the power and clarity of systematic
algebraic procedures. The quotient \( 4x^2 + 4x + 3 \) and the remainder 6
not only solve the immediate problem but also illustrate foundational
concepts in polynomial algebra, factorization, and function analysis.

Mastering polynomial division enhances problem-solving skills, deepens
understanding of algebraic structures, and prepares students and
mathematicians alike to tackle more complex problems across mathematics and
engineering disciplines. Whether used in pure math,
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