
End Behavior Of Polynomial Functions
Worksheet

End behavior of polynomial functions worksheet is an essential tool for
students and educators alike, as it helps in understanding how polynomial
functions behave as the input values (x) approach positive or negative
infinity. Analyzing end behavior provides critical insights into the
function's graph and its overall characteristics. This article will delve
into the concept of end behavior, how to determine it for polynomial
functions, and how to create an effective worksheet to reinforce these
concepts.



Understanding End Behavior of Polynomial
Functions

The end behavior of a polynomial function refers to the values of the
function as the input approaches infinity (positive or negative). This
behavior is crucial in sketching graphs of polynomial functions and
understanding their long-term trends.

A polynomial function can be expressed in the general form:

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

where:
- \( n \) is the degree of the polynomial (a non-negative integer).
- \( a_n \) is the leading coefficient, which is the coefficient of the term
with the highest degree.

The degree and the leading coefficient play pivotal roles in determining the
end behavior.

End Behavior Based on Degree and Leading Coefficient

To understand the end behavior of polynomial functions, it is vital to
consider two main aspects:

1. Degree of the Polynomial:
- If the degree \( n \) is even:
- As \( x \to +\infty \), \( f(x) \to +\infty \) if \( a_n > 0 \) (the graph
rises on both ends).
- As \( x \to -\infty \), \( f(x) \to +\infty \) if \( a_n > 0 \) (the graph
rises on both ends).
- Conversely, if \( a_n < 0 \), the graph falls on both ends.

- If the degree \( n \) is odd:
- As \( x \to +\infty \), \( f(x) \to +\infty \) if \( a_n > 0 \) (the graph
rises on the right).
- As \( x \to -\infty \), \( f(x) \to -\infty \) if \( a_n > 0 \) (the graph
falls on the left).
- If \( a_n < 0 \), the behavior is reversed: the graph falls on the right
and rises on the left.

This leads us to a structured way to analyze the end behavior of any
polynomial function.



Steps to Determine End Behavior

To systematically determine the end behavior of a polynomial function, follow
these steps:

Identify the degree \( n \) of the polynomial.1.

Determine the leading coefficient \( a_n \).2.

Apply the rules based on the degree and leading coefficient to ascertain3.
the end behavior.

Examples of End Behavior Analysis

Let’s analyze some examples to illustrate the determination of end behavior:

1. Example 1: \( f(x) = 2x^4 - 3x^3 + 5 \)
- Degree: 4 (even)
- Leading Coefficient: 2 (positive)
- End Behavior:
- As \( x \to +\infty \), \( f(x) \to +\infty \)
- As \( x \to -\infty \), \( f(x) \to +\infty \)

2. Example 2: \( f(x) = -x^3 + 4x + 1 \)
- Degree: 3 (odd)
- Leading Coefficient: -1 (negative)
- End Behavior:
- As \( x \to +\infty \), \( f(x) \to -\infty \)
- As \( x \to -\infty \), \( f(x) \to +\infty \)

3. Example 3: \( f(x) = 5x^2 + x - 9 \)
- Degree: 2 (even)
- Leading Coefficient: 5 (positive)
- End Behavior:
- As \( x \to +\infty \), \( f(x) \to +\infty \)
- As \( x \to -\infty \), \( f(x) \to +\infty \)

Creating an End Behavior Worksheet

An effective worksheet on the end behavior of polynomial functions should
engage students and provide them with opportunities to practice applying the
concepts learned. Here’s a suggested structure for the worksheet:



Worksheet Structure

1. Introduction Section:
- Briefly explain end behavior and why it is important.
- Include definitions of degree and leading coefficient.

2. Practice Problems:
- Provide a variety of polynomial functions for students to analyze. Include:
- Polynomials of different degrees (both even and odd).
- Different leading coefficients (positive and negative).

Example Problems:
- Determine the end behavior of the following functions:
- \( f(x) = 4x^5 - x^2 + 2 \)
- \( g(x) = -3x^6 + 2x^3 - 1 \)
- \( h(x) = x^7 + 5x^2 + 3 \)
- \( j(x) = -2x^8 + 4x + 7 \)

3. Graphing Section:
- Include a section where students can graph the polynomials based on their
end behavior analysis.
- Provide blank graphs for students to sketch.

4. Reflection Questions:
- Ask questions that encourage deeper thinking, such as:
- How does the leading coefficient affect the end behavior?
- Why is it important to understand end behavior when analyzing polynomial
functions?

5. Answer Key:
- Include an answer key for self-assessment.

Tips for Worksheet Effectiveness

- Use a variety of polynomial functions to cover all possible scenarios.
- Encourage collaborative work by allowing students to discuss their
reasoning in pairs or small groups.
- Incorporate technology, such as graphing calculators or software, to
visualize the end behavior.

Conclusion

Understanding the end behavior of polynomial functions is a fundamental skill
in algebra and precalculus. A well-designed worksheet can reinforce these
concepts and provide valuable practice. By focusing on the degree and leading
coefficient, students can predict the behavior of polynomial functions as



they approach infinity. With practice through structured worksheets, students
can gain confidence in their ability to analyze and graph polynomial
functions effectively.

Frequently Asked Questions

What is the end behavior of a polynomial function?
The end behavior of a polynomial function describes how the values of the
function behave as the input approaches positive or negative infinity. It is
determined by the leading term of the polynomial.

How can I determine the end behavior from a
polynomial's degree and leading coefficient?
If the degree of the polynomial is even, both ends of the graph will either
rise or fall together. If the degree is odd, one end will rise while the
other will fall. The leading coefficient determines whether the ends rise
(positive) or fall (negative).

What is a common mistake when analyzing end
behavior?
A common mistake is to overlook the leading term, which dictates end
behavior. Students sometimes focus on lower-degree terms instead, which do
not affect the end behavior as x approaches infinity or negative infinity.

How can I practice identifying end behavior using a
worksheet?
You can practice by solving problems that ask you to determine the end
behavior of given polynomial functions. Look for questions that provide the
polynomial and require you to analyze the leading term and degree.

What types of polynomial functions should I focus on
for end behavior practice?
Focus on polynomial functions of varying degrees and coefficients, such as
quadratics, cubics, and quartics. Understanding these will help build a
strong foundation for analyzing more complex polynomials.
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