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integral test calculus 2 is a powerful method used in calculus to determine the
convergence or divergence of infinite series. This technique is particularly useful for series
that are defined by positive, continuous, and decreasing functions. In this article, we will
explore the integral test, its applications, and the necessary conditions for its use. We will
also illustrate the integral test with examples and discuss related concepts such as
comparison tests. This comprehensive guide is designed for students and educators in
calculus 2, aiming to provide a thorough understanding of the integral test and its
significance in evaluating series.
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Understanding the Integral Test

The integral test is a method used to assess whether an infinite series converges or
diverges by comparing it to an improper integral. Specifically, if you have a series of the
form >a n, where a_n represents the terms of the series, the integral test examines the
behavior of the function f(x) = a x, where x is a continuous variable. The primary goal is to
evaluate the convergence of the series by determining whether the corresponding integral
converges.

The integral test is particularly effective for series with positive terms. By linking the
series to the area under a curve, the test provides a visual and analytical way to
understand the series’ behavior. If the integral of f(x) from some point to infinity
converges, then the series converges; conversely, if the integral diverges, the series also
diverges.

Conditions for the Integral Test

For the integral test to be applicable, certain conditions must be met. These conditions



ensure that the function being integrated behaves appropriately. The following criteria are
essential:

e Positive Terms: The terms a n must be positive for all n. This ensures that the
function f(x) remains non-negative.

e Continuous Function: The function f(x) should be continuous on the interval [1, «).
This implies that there are no breaks, jumps, or discontinuities in the function.

e Decreasing Function: The function f(x) must be a decreasing function on the

interval [1, »). This means that as x increases, f(x) should decrease or remain
constant.

When these conditions are satisfied, the integral test can be confidently applied to
determine the convergence or divergence of the series.

How to Apply the Integral Test

Applying the integral test involves several systematic steps. First, identify the series you
want to test, and ensure that it meets the conditions outlined above. Once confirmed,
follow these steps:

1. Define the Function: Set f(x) = a X, where a n is the n-th term of the series.
2. Check Conditions: Verify that f(x) is positive, continuous, and decreasing for x = 1.

3. Evaluate the Integral: Compute the improper integral from 1 to « of f(x). This is
typically expressed as [[1, «] f(x) dx.

4. Analyze the Result: Determine whether the integral converges or diverges. If it
converges, the series converges; if it diverges, the series diverges.

These steps provide a clear framework for utilizing the integral test in calculus, making it
easier for students to apply the concept effectively.

Examples of the Integral Test

To illustrate the integral test, consider the series >(1/n”"p), where p is a positive constant.
We will analyze this series for different values of p.



Example 1: p = 2

For the series >(1/n"2), we define the function f(x) = 1/x”2. We can verify the conditions:

e f(x) is positive forx = 1.
¢ f(x) is continuous for x = 1.

e f(x) is decreasing since the derivative f'(x) = -2/x” 3 is negative.

Now we evaluate the integral:
JI1, ] (1/x72) dx = [-1/x] from 1 to © = 0 - (-1) = 1, which is finite.

Since the integral converges, by the integral test, the series >(1/n"2) also converges.

Example 2: p=1

For the series >(1/n), we define f(x) = 1/x. Again, we verify the conditions:

e f(x) is positive for x = 1.
¢ f(x) is continuous forx = 1.

¢ f(x) is decreasing since f'(x) = -1/x"2 is negative.

Now we evaluate the integral:
JI1, ] (1/x) dx = [In(x)] from 1 to » = «, which diverges.

Since the integral diverges, the series >(1/n) also diverges according to the integral test.

Comparison with Other Tests

The integral test is one among several methods available in calculus for determining the
convergence of series. Other common tests include the ratio test, root test, and
comparison test. Each method has its advantages and is suited for different kinds of
series.



The integral test is particularly advantageous when dealing with series that have terms
resembling functions that can be easily integrated. In contrast, the ratio test can be more
effective for series involving factorials or exponential functions. Understanding the
strengths and weaknesses of each test is crucial for applying the correct method to a
given problem.

Conclusion

The integral test is an essential tool in calculus 2, providing a systematic approach to
evaluating the convergence of infinite series. By understanding the conditions required for
its application and following the proper steps to apply it, students can effectively assess a
wide range of series. With practical examples and a comparison to other convergence
tests, this guide aims to enhance comprehension and facilitate mastery of the integral test.
Mastery of this concept not only aids in calculus but also builds a foundation for advanced
mathematical analysis.

Q: What is the integral test in calculus?

A: The integral test is a method used to determine the convergence or divergence of an
infinite series by comparing it to an improper integral of a related function. If the integral
converges, the series converges; if the integral diverges, the series diverges.

Q: What conditions must be met to apply the integral
test?

A: The function associated with the series must be positive, continuous, and decreasing on
the interval from 1 to infinity. These conditions ensure the validity of the test.

Q: Can the integral test be used for all series?

A: No, the integral test can only be applied to series that satisfy the specific conditions of
positivity, continuity, and monotonicity. Other tests may need to be used for series that do
not meet these criteria.

Q: How do you evaluate the integral for the integral
test?

A: To evaluate the integral for the integral test, compute the improper integral of the
function from 1 to infinity. This often requires applying limits to evaluate the integral as it
approaches infinity.



Q: What are some common series where the integral
test is applicable?

A: Common series include the p-series >(1/n"p), exponential series, and logarithmic
series, provided they meet the conditions for the integral test.

Q: How does the integral test compare to the ratio test?

A: The integral test is often more suitable for series that resemble functions that can be
integrated, while the ratio test is more effective for series involving factorials or products.
Each test has its specific applications based on the form of the series.

Q: What is a p-series, and how is it related to the
integral test?

A: A p-series is a series of the form 3(1/n"p). The integral test can be applied to p-series
to determine convergence based on the value of p: it converges if p > 1 and diverges if p <
1.

Q: What happens if the conditions for the integral test
are not met?

A: If the conditions for the integral test are not met, the test cannot be applied. In such
cases, other convergence tests, such as the comparison test or ratio test, may be more
appropriate.

Q: Is the integral test applicable to alternating series?

A: The integral test is not typically used for alternating series, as it is designed for series
with positive terms. Alternating series often require different tests, such as the alternating
series test.

Q: Why is the integral test important in calculus?

A: The integral test is important because it provides a clear and effective method for
determining the convergence of infinite series, which is a fundamental concept in calculus
and has applications in various fields of mathematics and physics.
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step-by-step solutions Get the best grade you can on your Calculus II exam Calculus IT Workbook For
Dummies is an essential resource for students, alone or in tandem with Calculus II For Dummies.

integral test calculus 2: Calculus 2 Simplified Oscar E. Fernandez, 2025-04-01 From the
author of Calculus Simplified, an accessible, personalized approach to Calculus 2 Second-semester
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students can become overwhelmed as they struggle to synthesize the range of material covered in
class. Oscar Fernandez provides a “Goldilocks approach” to learning the mathematics of integration,
infinite sequences and series, and their applications—the right depth of insights, the right level of
detail, and the freedom to customize your student experience. Learning calculus should be an
empowering voyage, not a daunting task. Calculus 2 Simplified gives you the flexibility to choose
your calculus adventure, and the right support to help you master the subject. Provides an
accessible, user-friendly introduction to second-semester college calculus The unique customizable
approach enables students to begin first with integration (traditional) or with sequences and series
(easier) Chapters are organized into mini lessons that focus first on developing the intuition behind
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equations, the whole time motivating the study of calculus using its applications. The authors
include numerous solved problems, as well as extensive exercises at the end of each section. In
addition, a separate student guide has been prepared.
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midterm exam problems. New to this edition is a set of Summary Notes before each section. This will
aid in solving the problems. There may be an easier way to solve some of the problems, as with any
question, there are multiple ways to approach the problem. If you happen to find a mistake please
don't hesitate to contact me (nrimmer@calccoach.com) to point it out. This workbook is meant for
any person studying Calculus II which is normally a second-semester Calculus course. This is my
second workbook of this type. In 2017 I published my Calculus III Workbook, you can find it here:
https: //tinyurl.com/ya2jrrdh. It is my hope that these workbooks will aid in learning the material.
The workbook together with a good set of notes and lecture videos serve as a great education
package.
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IT is geared for all students who need to succeed in calculus. Also included: « Complete step-by-step
examples to help you work through the problems. ¢« Advanced and complex problem examples. °
Sidebar problems sprinkled throughout to test reader's knowledge with answer key in the back. ¢
Practice test included at the end of the book, complete with answer key.

integral test calculus 2: The Complete Idiot's Guide to Calculus W. Michael Kelley, 2002
The only tutor that struggling calculus students will need Aimed at those who actually need to learn
calculus in order to pass the class they are in or are about to take, rather than an advanced
audience.
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2023-11-20 This textbook offers undergraduates a self-contained introduction to advanced topics not
covered in a standard calculus sequence. The author’s enthusiastic and engaging style makes this
material, which typically requires a substantial amount of study, accessible to students with minimal
prerequisites. Readers will gain a broad knowledge of the area, with approaches based on those
found in recent literature, as well as historical remarks that deepen the exposition. Specific topics
covered include the binomial theorem, the harmonic series, Euler's constant, geometric probability,
and much more. Over the fifteen chapters, readers will discover the elegance of calculus and the
pivotal role it plays within mathematics. A Compact Capstone Course in Classical Calculus is ideal
for exploring interesting topics in mathematics beyond the standard calculus sequence, particularly
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useful supplement for a calculus course and a valuable resource for self-study. Readers are expected
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(Science-PCM) Practice Tests with objective-type questions as per the latest syllabus given by the
CBSE. » Compare your performance with other students using Smart Answer Sheets in EduGorilla’s
CBSE Board Class XII (Science-PCM) Practice Tests Practice Kit. « CBSE Board Class XII
(Science-PCM) Practice Tests Preparation Kit comes with 38 MCQ Practice Tests with the best
quality content. * Increase your chances of selection by 14X. « CBSE Board Class XII (Science-PCM)
Practice Tests Prep Kit comes with well-structured and 100% detailed solutions for all the questions.
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This is a widely accessible introductory treatment of infinite series of real numbers, bringing the
reader from basic definitions and tests to advanced results. An up-to-date presentation is given,
making infinite series accessible, interesting, and useful to a wide audience, including students,
teachers, and researchers. Included are elementary and advanced tests for convergence or
divergence, the harmonic series, the alternating harmonic series, and closely related results. One
chapter offers 107 concise, crisp, surprising results about infinite series. Another gives problems on
infinite series, and solutions, which have appeared on the annual William Lowell Putnam
Mathematical Competition. The lighter side of infinite series is treated in the concluding chapter
where three puzzles, eighteen visuals, and several fallacious proofs are made available. Three
appendices provide a listing of true or false statements, answers to why the harmonic series is so
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