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Adding and subtracting polynomials is a fundamental concept in algebra that forms the basis for
more advanced mathematical operations. This article will delve into the techniques and strategies for
adding and subtracting polynomials, providing clear explanations, examples, and practice problems.
Understanding these operations is essential for students who wish to excel in their mathematical
studies.

Understanding Polynomials

Before we can effectively add or subtract polynomials, it is crucial to understand what polynomials
are. A polynomial is a mathematical expression consisting of variables, coefficients, and exponents,
combined using addition, subtraction, and multiplication operations.

Definition of a Polynomial

A polynomial can be expressed in the general form:

\[
P(x) = a_n x^n + a_{n-1} x^{n-1} + ... + a_1 x + a_0
\]

where:
- \( P(x) \) is the polynomial
- \( a_n, a_{n-1}, ..., a_0 \) are coefficients (which can be any real numbers)
- \( n \) is a non-negative integer representing the degree of the polynomial
- \( x \) is the variable



Types of Polynomials

Polynomials can be categorized based on their degree:
- Constant Polynomial: Degree 0 (e.g., \( P(x) = 5 \))
- Linear Polynomial: Degree 1 (e.g., \( P(x) = 2x + 3 \))
- Quadratic Polynomial: Degree 2 (e.g., \( P(x) = 3x^2 + 2x + 1 \))
- Cubic Polynomial: Degree 3 (e.g., \( P(x) = 4x^3 + 3x^2 + 2x + 1 \))
- Higher-Degree Polynomials: Degree greater than 3

Adding Polynomials

Adding polynomials involves combining like terms. Like terms are terms that contain the same
variable raised to the same power.

Steps for Adding Polynomials

1. Identify Like Terms: Look for terms that have the same variable and exponent.
2. Combine the Coefficients: Add the coefficients of like terms together.
3. Write the Result: Write the resulting polynomial in standard form, which means arranging the terms
in descending order of their degree.

Example of Adding Polynomials

Consider the polynomials:

\[
P(x) = 2x^2 + 3x + 4
\]
\[
Q(x) = 5x^2 + 2x + 1
\]

To add these two polynomials:

1. Identify like terms:
- \( 2x^2 \) and \( 5x^2 \)
- \( 3x \) and \( 2x \)
- \( 4 \) and \( 1 \)

2. Combine the coefficients:
- \( 2 + 5 = 7 \) (for \( x^2 \))
- \( 3 + 2 = 5 \) (for \( x \))
- \( 4 + 1 = 5 \) (for the constant term)



3. Write the result:
\[
P(x) + Q(x) = 7x^2 + 5x + 5
\]

Subtracting Polynomials

Subtracting polynomials follows a similar process to adding them, with the main distinction being that
you must subtract the coefficients of like terms instead of adding them.

Steps for Subtracting Polynomials

1. Identify Like Terms: As in addition, look for terms with the same variable and exponent.
2. Subtract the Coefficients: Subtract the coefficients of the like terms.
3. Write the Result: Arrange the resulting polynomial in standard form.

Example of Subtracting Polynomials

Consider the polynomials:

\[
P(x) = 4x^3 + 3x^2 + 2x + 1
\]
\[
Q(x) = 2x^3 + 5x^2 + 3
\]

To subtract \( Q(x) \) from \( P(x) \):

1. Identify like terms:
- \( 4x^3 \) and \( 2x^3 \)
- \( 3x^2 \) and \( 5x^2 \)
- \( 2x \) and there is no corresponding term in \( Q(x) \)
- \( 1 \) and \( 3 \)

2. Subtract the coefficients:
- \( 4 - 2 = 2 \) (for \( x^3 \))
- \( 3 - 5 = -2 \) (for \( x^2 \))
- \( 2 - 0 = 2 \) (for \( x \))
- \( 1 - 3 = -2 \) (for the constant term)

3. Write the result:
\[
P(x) - Q(x) = 2x^3 - 2x^2 + 2x - 2
\]



Practice Problems

To reinforce your understanding of adding and subtracting polynomials, try solving the following
problems:

Add the Following Polynomials

1. \( A(x) = 3x^2 + 5x + 6 \) and \( B(x) = 4x^2 + 2x + 3 \)
2. \( C(x) = 6x^3 + 2x^2 + 4 \) and \( D(x) = 3x^3 + 5x^2 + 2x \)

Subtract the Following Polynomials

1. \( E(x) = 7x^3 + 4x^2 + 5x + 1 \) and \( F(x) = 2x^3 + 6x + 3 \)
2. \( G(x) = 5x^2 + 3x + 9 \) and \( H(x) = 2x^2 + 2x + 1 \)

Conclusion

Adding and subtracting polynomials is a crucial skill in algebra that sets the foundation for future
mathematical concepts. Understanding how to identify like terms, combine coefficients, and arrange
results in standard form is essential for solving more complex equations and functions. With practice,
students can gain confidence in their ability to work with polynomials, enhancing their overall
mathematical proficiency.

As you continue your studies, remember to practice these operations regularly and seek help when
needed. Mastery of adding and subtracting polynomials will serve you well in your academic journey
and beyond.

Frequently Asked Questions

What are polynomials and how do they differ from other
algebraic expressions?
Polynomials are algebraic expressions that consist of variables raised to non-negative integer powers
and coefficients. They differ from other algebraic expressions, such as rational expressions, which
may include variables in the denominator or negative exponents.

How do you add two polynomials together?
To add two polynomials, you combine like terms by adding their coefficients. For example, for the
polynomials 3x^2 + 2x and 4x^2 + 5, you would combine them to get (3x^2 + 4x^2) + (2x) + (5) =
7x^2 + 2x + 5.



What is the process for subtracting polynomials?
To subtract polynomials, you distribute a negative sign to the polynomial being subtracted and then
combine like terms. For example, for (5x^2 + 3) - (2x^2 + x), you would rewrite it as (5x^2 + 3) +
(-2x^2 - x) = (5x^2 - 2x^2) + (-x) + 3 = 3x^2 - x + 3.

Can you provide an example of adding and subtracting
polynomials?
Sure! For adding, consider the polynomials 2x^3 + 3x^2 and x^3 + 4x. When added, they become
(2x^3 + x^3) + (3x^2) + (4x) = 3x^3 + 3x^2 + 4x. For subtracting, take (4x^2 + 5x) - (2x^2 + 3).
This becomes (4x^2 - 2x^2) + (5x - 3) = 2x^2 + 2x.

What common mistakes should be avoided when adding or
subtracting polynomials?
Common mistakes include forgetting to combine like terms, misapplying the distributive property
when subtracting, and not aligning terms correctly according to their degrees. Always check that you
only combine terms with the same variables and exponents.

How can visual aids help in understanding polynomial
addition and subtraction?
Visual aids, such as graphs and charts, can help illustrate how polynomials behave when added or
subtracted. They provide a clear representation of how the shape of the polynomial changes based on
the coefficients and terms, making it easier to understand the concept of combining and simplifying
polynomials.
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