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1.7a Rational Functions and End Behavior:
Answer Key

Structure:

This document provides a comprehensive answer key for the exercises related
to section 1.7a, "Rational Functions and End Behavior," from an unspecified
textbook (details to be filled in based on the actual textbook used). The
structure follows the order of the problems presented in the textbook's
exercise set. Each problem is presented individually, with a clear statement
of the problem, a detailed step-by-step solution, and, where applicable, a
graphical representation to illustrate the concepts involved. The answer key
emphasizes both the algebraic manipulation required to analyze rational
functions and the interpretation of the results in terms of end behavior
(limits as x approaches positive and negative infinity). Furthermore, it
includes explanations of different techniques used, such as finding vertical
and horizontal asymptotes, identifying x and y intercepts, and sketching the
graph of the function.

Description:

This answer key serves as a valuable resource for students studying rational
functions and their end behavior. It provides not just the final answers but
also the complete solution paths, allowing students to understand the
underlying principles and techniques involved. By working through the
solutions, students can reinforce their understanding of concepts like
asymptotes, limits, and the relationship between the algebraic form of a
rational function and its graphical representation. The detailed explanations
aim to address common student errors and provide a deeper understanding of
the material. This is particularly useful for self-learning or for those who
need additional support beyond classroom instruction. The answer key is
intended to be used in conjunction with the textbook and lecture materials,
not as a standalone learning tool.

Author: [Insert Author Name Here] — e.g., Dr. Jane Doe, Professor of
Mathematics, [University Name]

Keywords: Rational Functions, End Behavior, Asymptotes, Limits, Horizontal

Asymptotes, Vertical Asymptotes, Algebra, Precalculus, Calculus, Graphing,
Polynomials, Solution Key, Answer Key, Mathematics.

Summary:



This 1000-word answer key thoroughly covers the exercises within section 1.7a
of a precalculus or introductory calculus textbook focusing on rational
functions and their end behavior. It offers detailed, step-by-step solutions
for each problem, providing students with a comprehensive understanding of
the concepts and techniques involved in analyzing rational functions. The
solutions not only provide the final numerical answers but also explain the
reasoning behind each step, including the identification of vertical and
horizontal asymptotes, the determination of x and y intercepts, and the
sketching of accurate graphs to represent the functions. The key serves as a
valuable tool for reinforcing learning, identifying areas of weakness, and
fostering a deeper understanding of rational functions and their behavior.

Publisher: [Insert Publisher Name Here] — e.g., Pearson Education, Inc.

Editor: [Insert Editor Name Here] — e.g., John Smith, PhD.

(The following section would constitute the bulk of the 1000-word document
and would need to be populated based on the specific problems in section 1.7a
of the referenced textbook. The example below illustrates the format for a
single problem.)

Example Problem Solutions (Illustrative - Replace with actual problems from
1.7a):

Problem 1: Find the vertical and horizontal asymptotes of the rational
function f(x) = (x2 + 2x - 3) / (x?2 - 4).

Solution:

1. Vertical Asymptotes: Vertical asymptotes occur where the denominator is
zero and the numerator is non-zero. We set the denominator equal to
zero: x?2 - 4 = 0. This factors to (x - 2)(x + 2) = 0, giving x = 2 and X
= -2. We check the numerator at these points: (2)2 + 2(2) - 3 =5=% 0
and (-2)%2 + 2(-2) - 3 = -3 # 0. Therefore, the vertical asymptotes are x
=2 and x = -2.

1. Horizontal Asymptotes: To find the horizontal asymptote, we examine the
degrees of the numerator and denominator. Since both the numerator and
denominator have degree 2, the horizontal asymptote is given by the
ratio of the leading coefficients: y = 1/1 = 1.

Problem 2: Determine the end behavior of the function g(x) = (3x - 1) / (x% +
1) and sketch its graph.



Solution:

1. End Behavior: As x approaches positive or negative infinity, the term x?2
in the denominator dominates the expression. Thus, the function
approaches zero. Therefore, the horizontal asymptote is y = 0.

1. Sketching the Graph: We find the y-intercept by setting x = 0: g(0) =
-1. There are no x-intercepts since the numerator is only zero when x =
1/3 which is not a zero of the denominator. Using the asymptotes and the
intercept, we can sketch the graph which shows the function approaching
y=0 as Xx approaches *x. [Insert graph here].

(Repeat this problem-solution format for each problem in section 1.7a.
Remember to include detailed explanations and graphs where appropriate to
reach the 1000-word count.)

Mastering 1.7a Rational Functions and End
Behavior: A Comprehensive Guide

Meta Description: Conquer 1.7a rational functions and end behavior! This
expert guide provides a step-by-step explanation, examples, practice
problems, and answer keys to master this crucial algebra concept. Improve
your understanding and boost your grades.

Keywords: 1.7a rational functions, end behavior, rational functions,
asymptotes, horizontal asymptotes, vertical asymptotes, slant asymptotes,
polynomial division, limits, algebra, precalculus, math help, answer key,
practice problems, step-by-step solutions

Introduction:

Understanding rational functions and their end behavior is a cornerstone of
precalculus and essential for success in higher-level math courses like
calculus. This comprehensive guide focuses on section 1.7a (or a similar
section covering this topic, as numbering may vary across textbooks),
providing a thorough explanation of rational functions, their asymptotes, and
how to determine their end behavior. We'll break down complex concepts into
manageable steps, offering numerous examples and practice problems with
detailed solutions — your ultimate "1l.7a rational functions and end behavior
answer key".

What are Rational Functions?



A rational function is simply a function that can be expressed as the ratio
of two polynomial functions, \(f(x) = \frac{P(x)}{Q(x)}\), where \(P(x)\) and
\(Q(x)\) are polynomials, and \(Q(x)\) is not the zero polynomial (i.e.,
\(Q(x) \neq 0\)). Understanding the properties of these polynomials is key to
understanding the behavior of the rational function.

Key Components of Rational Functions:

Domain: The domain of a rational function is all real numbers except for the
values of x that make the denominator \(Q(x)\) equal to zero. These values
cause vertical asymptotes.

Vertical Asymptotes: These are vertical lines that the graph of the rational
function approaches but never touches. They occur at the values of x where
the denominator is zero and the numerator is non-zero. Finding them involves
solving \(Q(x) = 0\).

Horizontal Asymptotes: These are horizontal lines that the graph approaches
as X approaches positive or negative infinity. The existence and location of
horizontal asymptotes depend on the degrees of the numerator and denominator
polynomials.

Degree of Numerator < Degree of Denominator: The horizontal asymptote is y
0.

Degree of Numerator = Degree of Denominator: The horizontal asymptote is y
(leading coefficient of numerator) / (leading coefficient of denominator).
Degree of Numerator > Degree of Denominator: There is no horizontal
asymptote; instead, there may be a slant (oblique) asymptote.

Slant (Oblique) Asymptotes: These occur when the degree of the numerator is
exactly one greater than the degree of the denominator. To find them, perform
polynomial long division or synthetic division of the numerator by the
denominator. The quotient (excluding the remainder) represents the equation
of the slant asymptote.

x-intercepts (Zeros): These are the points where the graph intersects the x-
axis. They occur when the numerator \(P(x)\) is equal to zero and the
denominator \(Q(x)\) is not zero.

y-intercept: This is the point where the graph intersects the y-axis. It is
found by evaluating \(f(0)\), provided \(Q(0) \neq 0\).

End Behavior of Rational Functions:

End behavior describes how the function behaves as x approaches positive or
negative infinity. This is directly related to the horizontal or slant

asymptotes. If a horizontal asymptote exists at y = ¢, then the end behavior
is:

As \(x \to \infty\), \(f(x) \to c\)



As \(x \to -\infty\), \(f(x) \to c\)

If a slant asymptote exists, the end behavior is determined by the equation
of the slant asymptote.

Examples and Practice Problems:

Example 1: Find the vertical and horizontal asymptotes of \(f(x) =
\frac{2x+1}{x-3}\).

Vertical Asymptote: The denominator is zero when x = 3. Therefore, the
vertical asymptote is x = 3.

Horizontal Asymptote: The degree of the numerator and denominator are equal
(both 1). The horizontal asymptote is y = 2/1 = 2.

Example 2: Find the vertical, horizontal, or slant asymptotes of \(g(x) =
\frac{x™2 + 2x - 3}{x - 1}\).

Vertical Asymptote: The denominator is zero when x = 1. Therefore, the
vertical asymptote is x = 1.

Asymptote: The degree of the numerator is greater than the degree of the
denominator by 1. Performing polynomial division, we get \(g(x) = x + 3\).
Thus, the slant asymptote is y = x + 3. There is no horizontal asymptote.

Practice Problem 1: Determine the vertical and horizontal asymptotes of
\(h(x) = \frac{3x"2}{x"2 + 4}\). What is the end behavior?

Practice Problem 2: Find all asymptotes (vertical, horizontal, or slant) for
\(k(x) = \frac{x"3 - 8}{x"2 - 4}\). Describe the end behavior.

Answer Key:
Practice Problem 1:

Vertical Asymptotes: None (denominator never equals zero).

Horizontal Asymptote: y = 3 (degrees are equal).

End Behavior: As \(x \to \infty\), \(h(x) \to 3\); As \(x \to -\infty\),
\(h(x) \to 3\).

Practice Problem 2:

Vertical Asymptotes: x = 2 (x=-2 is a hole, since (x-2) is a factor in both
numerator and denominator).

Slant Asymptote: y = x (perform polynomial division). There is no horizontal
asymptote.

End Behavior: The end behavior is determined by the slant asymptote: As \ (X
\to \infty\), \(k(x) \to x\); As \(x \to -\infty\), \(k(x) \to x\).



Conclusion:

Mastering 1.7a rational functions and their end behavior requires a thorough
understanding of polynomial properties and the relationship between the
degrees of the numerator and denominator. By understanding the concepts of
asymptotes and applying the techniques outlined in this guide, you'll be able
to confidently analyze and graph rational functions and accurately predict
their behavior. Remember to practice consistently using various examples and
problems to solidify your understanding. This comprehensive guide, including
its detailed explanations and answer key, serves as your ultimate resource
for conquering this important topic. Remember to consult your textbook and
instructor for additional support and clarification.
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