
1.7 selecting procedures for determining
limits answer key
1.7 selecting procedures for determining limits answer key is a crucial topic in mathematics
and calculus, focusing on the systematic methods used to evaluate limits of functions. Understanding
how to select the appropriate procedure for finding limits can simplify complex problems and
enhance accuracy in computation. This article explores various strategies, including algebraic
simplification, direct substitution, factoring, and the use of special limit laws. The answer key
component provides clear explanations and solutions to common limit problems, ensuring a
comprehensive grasp of the subject matter. Additionally, the discussion highlights the importance of
recognizing indeterminate forms and applying the correct techniques to resolve them. Readers will
gain insight into the decision-making process behind selecting the best procedure for determining
limits in various contexts. This detailed guide serves as an essential resource for students and
professionals seeking clarity and precision in limit evaluation.
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Understanding Limits and Their Importance
Limits are fundamental to calculus, providing the foundation for concepts such as continuity,
derivatives, and integrals. The limit of a function at a particular point describes the behavior of the
function as the input approaches that point. Mastery of limit evaluation is essential for solving
complex mathematical problems and understanding the behavior of functions in various scenarios.

Selecting the right procedure for determining limits is vital because it affects the ease and accuracy
of the solution. Different functions and expressions require different approaches, and recognizing
these can prevent errors and reduce computational effort.

Common Procedures for Determining Limits
Several standard procedures exist for calculating limits, each suited to specific types of functions or
expressions. These methods include direct substitution, factoring, rationalizing, and applying limit
laws. Choosing the correct procedure depends on the form of the limit and the nature of the function
involved.



Direct Substitution
Direct substitution involves plugging the value to which the variable approaches directly into the
function. If this yields a defined number, that number is the limit. This method is the simplest and
most straightforward.

Factoring
When direct substitution results in an indeterminate form such as 0/0, factoring the expression can
simplify it. Factoring reveals common terms that can be canceled, allowing the limit to be evaluated
more easily.

Rationalizing
Rationalizing involves multiplying the numerator and denominator by a conjugate expression to
eliminate roots or radicals. This technique is particularly useful for limits involving square roots.

Limit Laws and Theorems
Applying limit laws, such as the sum, difference, product, and quotient laws, facilitates breaking
down complex limits into simpler parts. The Squeeze Theorem and L’Hôpital’s Rule are also
powerful tools for evaluating challenging limits.

Identifying Indeterminate Forms
Indeterminate forms signal that direct substitution is insufficient for evaluating a limit. Common
indeterminate forms include 0/0, ∞/∞, 0 × ∞, ∞ - ∞, 0⁰, 1^∞, and ∞⁰. Recognizing these forms is
critical for selecting the right procedure.

Each indeterminate form requires a specific strategy to resolve. For instance, the 0/0 form often
benefits from factoring or applying L’Hôpital’s Rule, while ∞/∞ may require algebraic manipulation
or rationalization.

Step-by-Step Solutions: Answer Key Examples
The following examples demonstrate the application of various procedures for determining limits,
serving as an answer key to common problem types.

1.
Example 1: Limit Using Direct Substitution
Evaluate limx→3 (2x + 5).

Solution: Substitute x = 3 directly:



2(3) + 5 = 6 + 5 = 11. Therefore, the limit is 11.

2.
Example 2: Limit Requiring Factoring
Evaluate limx→2 (x² - 4) / (x - 2).

Solution: Direct substitution yields 0/0, an indeterminate form. Factor numerator:

(x - 2)(x + 2) / (x - 2). Cancel (x - 2) terms:

Limit becomes limx→2 (x + 2) = 4.

3.
Example 3: Limit Involving Rationalizing
Evaluate limx→0 (√(x + 1) - 1) / x.

Solution: Direct substitution gives 0/0. Multiply numerator and denominator by conjugate:

[(√(x + 1) - 1)(√(x + 1) + 1)] / [x(√(x + 1) + 1)] = (x + 1 - 1) / [x(√(x + 1) + 1)] = x / [x(√(x + 1)
+ 1)]

Cancel x terms:

1 / (√(x + 1) + 1). Substitute x = 0:

1 / (1 + 1) = 1/2.

4.
Example 4: Limit Using L’Hôpital’s Rule
Evaluate limx→0 (sin x) / x.

Solution: Direct substitution gives 0/0. Apply L’Hôpital’s Rule:

Derivative of numerator: cos x

Derivative of denominator: 1

Evaluate limit: cos 0 / 1 = 1.



Tips for Selecting the Appropriate Limit Procedure
Choosing the correct procedure for determining limits depends on analyzing the function’s form and
the result of direct substitution. The following tips aid in efficient selection:

Start with Direct Substitution: Always attempt direct substitution first to check if the limit
can be evaluated immediately.

Look for Indeterminate Forms: If substitution yields 0/0 or similar, consider factoring,
rationalizing, or applying L’Hôpital’s Rule.

Consider Algebraic Simplification: Simplify complex expressions before applying advanced
techniques.

Use Limit Laws: Break complicated limits into simpler parts using sum, product, or quotient
rules.

Apply Special Theorems: Employ the Squeeze Theorem when the function is bounded
between two others with known limits.

Recognize Patterns: Familiarity with common limit forms helps in quickly selecting the right
approach.

Frequently Asked Questions

What is the main purpose of selecting procedures for
determining limits in calculus?
The main purpose is to systematically find the value that a function approaches as the input
approaches a specific point, ensuring accurate evaluation of limits.

How do direct substitution and factoring help in determining
limits?
Direct substitution involves plugging the value into the function; if it results in an indeterminate
form like 0/0, factoring can be used to simplify the expression and then re-evaluate the limit.

When should you use the rationalization method to determine
a limit?
Rationalization is useful when the function involves radicals and direct substitution results in an
indeterminate form, allowing simplification by eliminating the radical.



What role does the Squeeze Theorem play in selecting
procedures for limits?
The Squeeze Theorem helps determine limits for functions that are difficult to evaluate directly by
bounding the function between two others with known limits.

Why is it important to recognize indeterminate forms when
selecting limit procedures?
Recognizing indeterminate forms like 0/0 or ∞/∞ guides the choice of appropriate methods such as
factoring, rationalization, or L'Hôpital's Rule to correctly evaluate the limit.

How can graphical analysis assist in selecting procedures for
determining limits?
Graphical analysis provides a visual understanding of the function's behavior near the point of
interest, helping to decide if direct substitution works or if other methods are needed.

What is the significance of one-sided limits in selecting limit
determination procedures?
One-sided limits focus on approaching the point from a single direction, which is crucial when the
function behaves differently from the left and right, affecting the choice of evaluation method.

How does understanding the function's domain influence the
selection of limit procedures?
Knowing the domain helps identify points of discontinuity or undefined behavior, guiding the
selection of appropriate techniques like limit laws, factoring, or special theorems for accurate
evaluation.

Additional Resources
1. Calculus: Early Transcendentals by James Stewart
This comprehensive textbook covers all fundamental topics in calculus, including detailed sections
on limits and selecting appropriate procedures to evaluate them. Stewart provides clear
explanations, examples, and exercises with answer keys that help students master the concept of
limits. The book is widely used in college-level calculus courses and is praised for its student-friendly
approach.

2. Understanding Limits and Continuity by Ron Larson
Larson’s book focuses specifically on the foundational concepts of limits and continuity, offering
step-by-step procedures for determining limits. It includes numerous practice problems, worked
examples, and answer keys to support self-study. The text is ideal for high school and early college
students aiming to solidify their understanding of limit evaluation techniques.



3. Calculus Made Easy by Silvanus P. Thompson and Martin Gardner
This classic text simplifies complex calculus concepts, including limits, making them accessible to
beginners. The authors break down the procedures for finding limits into easy-to-follow steps and
provide clear explanations to build intuition. The book also contains exercises with solutions to
reinforce learning.

4. Precalculus: Mathematics for Calculus by James Stewart, Lothar Redlin, and Saleem Watson
This book prepares students for calculus by covering essential topics such as functions, limits, and
continuity. It offers detailed procedures for selecting the correct methods to determine limits,
accompanied by practice problems and answer keys. The authors emphasize conceptual
understanding alongside procedural skills.

5. Advanced Calculus: A Geometric View by James J. Callahan
Callahan’s text approaches calculus with a geometric perspective, including in-depth treatment of
limits and their evaluation. The book provides rigorous procedures for determining limits with
numerous examples and exercises. It is suitable for students who want a deeper conceptual grasp
alongside procedural proficiency.

6. Limits and Continuity: A Problem-Solving Approach by Robert F. Blitzer
Blitzer’s book is designed to enhance problem-solving skills related to limits and continuity. It
presents various procedures for selecting the appropriate techniques to evaluate limits, supported
by clear examples and comprehensive answer keys. The text encourages active learning through
practical applications.

7. Single Variable Calculus: Early Transcendentals by Brian E. Blank and Steven G. Krantz
This textbook offers a thorough exploration of calculus topics, with a focus on limits and the methods
for their determination. Blank and Krantz provide detailed explanations, stepwise procedures, and a
wide range of practice problems with solutions. The book is well-suited for students beginning their
study of calculus.

8. Calculus for Beginners and Artists by David A. Brannan and Matthew F. Esplen
Targeted at those new to calculus, this book explains limits and the selection of appropriate
procedures in an intuitive manner. It uses visual illustrations and straightforward language to make
the concepts accessible. Exercises with answer keys help reinforce the understanding of limit
evaluation.

9. Essential Calculus Skills Practice Workbook with Full Solutions by Chris McMullen
This workbook focuses on building essential calculus skills, particularly in evaluating limits using
various procedures. It offers a large collection of problems with detailed, fully worked-out solutions,
making it ideal for self-study and review. The step-by-step solutions help students understand how to
select and apply the correct methods for finding limits.
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