
5 2 Skills Practice Dividing Polynomials

Dividing polynomials is a fundamental skill in algebra that plays a crucial role in higher mathematics,

including calculus and beyond. Mastering this skill enables students to simplify complex expressions,

solve polynomial equations, and understand the behavior of polynomial functions. In this article, we will

explore five essential skills and techniques for practicing and mastering the division of polynomials.

Understanding Polynomial Division

Before diving into the techniques, it is essential to understand what polynomial division entails.

Polynomial division is similar to numerical long division and can be performed using two primary

methods: long division and synthetic division. Both methods aim to divide a polynomial (the dividend)

by another polynomial (the divisor) to yield a quotient and a remainder.

1. Long Division of Polynomials

Long division of polynomials is a systematic method that mirrors the long division process used with

numbers. Here’s a step-by-step approach to performing polynomial long division:

1. Arrange the Polynomials: Write the dividend and divisor in standard form, ensuring that all terms are



in descending order of their exponents. For example, for \( f(x) = 2x^3 + 3x^2 + 4x + 5 \) and \( g(x) =

x + 2 \), both should be arranged properly.

2. Divide the Leading Terms: Take the leading term of the dividend and divide it by the leading term of

the divisor. This will give you the first term of the quotient.

3. Multiply and Subtract: Multiply the entire divisor by the term obtained in the previous step, then

subtract this result from the dividend.

4. Repeat: Bring down the next term from the dividend and repeat the process until the degree of the

remainder is less than the degree of the divisor.

5. Write the Result: The result will be the quotient plus the remainder written as a fraction over the

divisor.

Example of Long Division

Let’s divide \( f(x) = 2x^3 + 3x^2 + 4x + 5 \) by \( g(x) = x + 2 \):

1. Divide \( 2x^3 \) by \( x \) to get \( 2x^2 \).

2. Multiply \( 2x^2 \) by \( (x + 2) \) to get \( 2x^3 + 4x^2 \).

3. Subtract:

\[

(2x^3 + 3x^2 + 4x + 5) - (2x^3 + 4x^2) = -x^2 + 4x + 5

\]

4. Bring down the next term (if needed) and repeat until finished.

The final result will be \( 2x^2 - x + \frac{3}{x + 2} \).



2. Synthetic Division

Synthetic division is a quicker method but is only applicable when dividing by a linear factor of the form

\( x - c \). Here’s how to perform synthetic division:

1. Set Up the Synthetic Division: Write down \( c \) from \( x - c \) and the coefficients of the dividend

polynomial.

2. Bring Down the Leading Coefficient: The first coefficient is brought down unchanged.

3. Multiply and Add: Multiply \( c \) by the number just brought down, write the result underneath the

next coefficient, and add down the column.

4. Repeat: Continue this process until all coefficients have been processed.

Example of Synthetic Division

For \( f(x) = 2x^3 + 3x^2 + 4x + 5 \) divided by \( x - 1 \):

1. Set \( c = 1 \), and write the coefficients: \( [2, 3, 4, 5] \).

2. Bring down the 2.

3. Multiply \( 2 \) by \( 1 \) (the value of \( c \)) to get \( 2 \), write under the next coefficient (3), and

add to get \( 5 \).

4. Repeat for the remaining coefficients.

The result will yield the same quotient as long division but in a more compact form.

3. Factoring Polynomials to Simplify Division

Factoring is an important skill that can significantly simplify polynomial division. Before dividing, check

if the polynomials can be factored.



1. Identify Common Factors: Look for common factors in the numerator and denominator.

2. Factor Completely: Use techniques such as grouping, the difference of squares, or the quadratic

formula to factor polynomials completely.

3. Simplify Before Dividing: Cancel any common factors before proceeding with the division, making

the calculations easier.

Example of Factoring

Suppose we want to divide \( f(x) = x^2 - 5x + 6 \) by \( g(x) = x - 2 \):

1. Factor \( f(x) \):

\[

f(x) = (x - 2)(x - 3)

\]

2. Notice that \( g(x) = x - 2 \) is a common factor.

3. Cancel the common factor:

\[

\frac{(x - 2)(x - 3)}{(x - 2)} = x - 3

\]

This approach saves time and reduces the complexity of the division.

4. Understanding Remainders and Their Interpretation

When dividing polynomials, understanding remainders is vital. The remainder provides information

about the division outcome and can be interpreted in various ways.

1. Remainder Theorem: This theorem states that if a polynomial \( f(x) \) is divided by \( x - c \), the

remainder is \( f(c) \). This can be a quick way to evaluate polynomials at specific points.



2. Application in Polynomial Equations: In the context of solving polynomial equations, the remainder

can help determine solutions. If the remainder is zero, \( x - c \) is a factor of \( f(x) \).

3. Graphical Interpretation: In a graphical context, the remainder indicates the value of the polynomial

at the x-value corresponding to the divisor. If the remainder is positive, the graph is above the x-axis at

that point; if negative, it is below.

5. Practice Problems and Resources

To gain proficiency in dividing polynomials, consistent practice is essential. Here are some resources

and practice problems to enhance your skills:

Practice Problems

1. Divide \( f(x) = 3x^4 + 2x^3 - 5x + 6 \) by \( g(x) = x + 1 \).

2. Use synthetic division to divide \( f(x) = 4x^3 - 8x^2 + 2 \) by \( x - 2 \).

3. Factor and then divide \( f(x) = x^3 - 2x^2 - 5x + 6 \) by \( g(x) = x - 3 \).

Resources for Further Study

- Online Tutorials: Websites like Khan Academy and Purplemath offer comprehensive lessons on

polynomial division.

- Textbooks: Algebra textbooks often provide a wealth of practice problems and explanations.

- Math Software: Tools like Wolfram Alpha can help visualize polynomial division and verify results.



Conclusion

Mastering the skill of dividing polynomials is essential for anyone pursuing mathematics. By practicing

long division, synthetic division, and factoring, as well as understanding remainders, students can build

a solid foundation in algebra. Regular practice and utilizing available resources will further enhance

proficiency. As you progress, these skills will not only help in academic settings but also in real-world

applications of mathematics.

Frequently Asked Questions

What is the first step in dividing polynomials using long division?

The first step is to arrange the polynomials in descending order of their degree and set up the long

division format.

How do you determine the leading term of the quotient when dividing

polynomials?

You determine the leading term of the quotient by dividing the leading term of the dividend by the

leading term of the divisor.

What should you do after finding the leading term of the quotient in

polynomial division?

After finding the leading term of the quotient, multiply the entire divisor by this term and subtract the

result from the dividend.

Can you explain what synthetic division is and when to use it?

Synthetic division is a simplified method of dividing polynomials, typically used when the divisor is a

linear factor of the form (x - c). It is faster than long division in these cases.



What is the role of the remainder in polynomial division?

The remainder represents what is left over after the division process, and it can be expressed as a

fraction over the divisor, forming the complete answer with the quotient.

How can you check your work after dividing polynomials?

You can check your work by multiplying the quotient by the divisor and adding the remainder; the

result should equal the original dividend.

What are some common mistakes to avoid when dividing polynomials?

Common mistakes include forgetting to subtract correctly, misaligning terms, and not simplifying the

final answer properly.

What resources or tools can help with practicing polynomial division

skills?

Resources such as online calculators, algebra software, and educational websites with practice

problems can help improve polynomial division skills.
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