
Integration By Parts Worksheet With
Answers

Integration by parts worksheet with answers is a helpful resource for
students and educators alike, designed to improve understanding and
application of the integration by parts technique in calculus. This method is
based on the product rule for differentiation and provides a systematic way
to integrate products of functions. In this article, we will explore the
concept of integration by parts, provide examples, and present a worksheet
with answers to aid in your study.



Understanding Integration by Parts

Integration by parts is derived from the formula for the derivative of a
product of two functions. The formula for integration by parts is given by:

\[
\int u \, dv = uv - \int v \, du
\]

Where:
- \( u \) is a function of \( x \)
- \( dv \) is the differential of another function
- \( du \) is the derivative of \( u \)
- \( v \) is the integral of \( dv \)

The key to effectively using this method is to choose \( u \) and \( dv \)
wisely, as this will simplify the integration process.

Choosing \( u \) and \( dv \)

When selecting \( u \) and \( dv \), it is helpful to remember the acronym
LIATE, which stands for:

- Logarithmic functions (e.g., \( \ln(x) \))
- Inverse trigonometric functions (e.g., \( \arctan(x) \))
- Algebraic functions (e.g., \( x^2 \))
- Trigonometric functions (e.g., \( \sin(x) \))
- Exponential functions (e.g., \( e^x \))

The LIATE rule suggests that you should choose \( u \) from the highest
priority category and \( dv \) from the remaining part. The purpose of this
selection is to ensure that the resulting integral \( \int v \, du \) is
simpler to evaluate than the original integral.

Examples of Integration by Parts

Let’s look at two examples to demonstrate how to apply the integration by
parts formula effectively.

Example 1: Integrating \( x e^x \)

Step 1: Choose \( u \) and \( dv \)

Let:



- \( u = x \) (thus \( du = dx \))
- \( dv = e^x \, dx \) (thus \( v = e^x \))

Step 2: Apply the integration by parts formula

Using the integration by parts formula:

\[
\int x e^x \, dx = uv - \int v \, du
\]

Substituting the chosen values:

\[
\int x e^x \, dx = x e^x - \int e^x \, dx
\]

Step 3: Solve the integral

Now, we can solve the remaining integral:

\[
\int e^x \, dx = e^x
\]

Putting it all together:

\[
\int x e^x \, dx = x e^x - e^x + C
\]

Thus, the final answer is:

\[
\int x e^x \, dx = e^x (x - 1) + C
\]

Example 2: Integrating \( \ln(x) \)

Step 1: Choose \( u \) and \( dv \)

Let:
- \( u = \ln(x) \) (thus \( du = \frac{1}{x} dx \))
- \( dv = dx \) (thus \( v = x \))



Step 2: Apply the integration by parts formula

Using the integration by parts formula:

\[
\int \ln(x) \, dx = uv - \int v \, du
\]

Substituting the chosen values:

\[
\int \ln(x) \, dx = x \ln(x) - \int x \cdot
\frac{1}{x} \, dx
\]

Step 3: Solve the integral

Now, we can simplify the remaining integral:

\[
\int 1 \, dx = x
\]

Putting it all together:

\[
\int \ln(x) \, dx = x \ln(x) - x + C
\]

Thus, the final answer is:

\[
\int \ln(x) \, dx = x \ln(x) - x + C
\]



Integration by Parts Worksheet

To further practice integration by parts, here is a
worksheet with various problems. Try to solve them
before checking the answers provided below.

Worksheet Problems

1. \( \int x \sin(x) \, dx \)
2. \( \int x^2 \ln(x) \, dx \)
3. \( \int e^{2x} \cos(3x) \, dx \)
4. \( \int x^3 e^x \, dx \)
5. \( \int \arctan(x) \, dx \)

Answers to the Worksheet Problems

1. Answer: \( -x \cos(x) + \sin(x) + C \)
- Solution: Let \( u = x \) and \( dv = \sin(x) \,
dx \).

2. Answer: \( \frac{x^2 \ln(x)}{2} - \frac{x^2}{4} +
C \)
- Solution: Let \( u = \ln(x) \) and \( dv = x^2 \,
dx \).

3. Answer: \( \frac{e^{2x}}{13} (3 \sin(3x) - 2
\cos(3x)) + C \)
- Solution: Let \( u = e^{2x} \) and \( dv =



\cos(3x) \, dx \).

4. Answer: \( (x^3 - 3x^2 + 6x - 6)e^x + C \)
- Solution: Let \( u = x^3 \) and \( dv = e^x \, dx
\).

5. Answer: \( x \arctan(x) - \frac{1}{2} \ln(1 +
x^2) + C \)
- Solution: Let \( u = \arctan(x) \) and \( dv = dx
\).

Conclusion

The integration by parts technique is an essential
tool in calculus, allowing students to tackle
integrals that involve products of functions. By
practicing with worksheets and examples, learners
can become proficient in applying this method. The
integration by parts worksheet with answers provided
in this article serves as a valuable resource for
both practice and self-assessment. Whether you are a
student preparing for exams or an educator seeking
teaching materials, mastering integration by parts
will enhance your mathematical skills significantly.

Frequently Asked Questions

What is integration by parts and when is it used?
Integration by parts is a technique used to
integrate products of functions. It is derived from



the product rule of differentiation and is useful
when the integrand consists of a product of two
functions, especially when one function is easier to
differentiate and the other is easier to integrate.

How do you set up the integration by parts formula?
The integration by parts formula is given by ∫u dv =
uv - ∫v du, where 'u' is a function that you choose
to differentiate, and 'dv' is the remaining part of
the integrand that you will integrate.

Can you provide an example of an integration by
parts problem from a worksheet?
Sure! For the integral ∫x e^x dx, you can let u = x
(which gives du = dx) and dv = e^x dx (which gives v
= e^x). Applying the formula yields ∫x e^x dx = x
e^x - ∫e^x dx = x e^x - e^x + C.

What common mistakes should be avoided when using
the integration by parts method?
Common mistakes include incorrectly choosing 'u' and
'dv', forgetting to differentiate 'u' and integrate
'dv', neglecting the constant of integration, and
not simplifying the resulting integral after
applying the formula.

Are there any tips for solving integration by parts
problems effectively?
To solve integration by parts problems effectively,
choose 'u' as the function that simplifies when
differentiated, and 'dv' as the part that is easy to
integrate. Sometimes, it may be necessary to apply
integration by parts more than once or to combine it
with other integration techniques.



Where can I find integration by parts worksheets
with answers?
You can find integration by parts worksheets with
answers on educational websites, math resource
platforms, and in calculus textbooks. Many online
platforms also offer printable worksheets tailored
for different learning levels.
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it is saying that You can create farm for office web
app servers and it will be used to view files not
only from SharePoint but from different sources such
as Exchange, Lync and file servers, also it will
integrate with …
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Jan 8, 2013 · I think "of" is correct. If you were
comparing two things, then "between". Inability to
choose between planned and actual values. But here,
you are combining two things: it is an integration
of planned and actual values. Or, the absence of
integration of the planned values and the actual
values. A confusing sentence, to be sure.
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Oct 27, 2023 · Its nice that there is an easy
integration with Jira and Trello and I for sure they
are the most widely used dev ops tools, but my
organization uses Azure DevOps (which is a Microsoft
tool). We are all in on the Microsoft tools. Can I
connect my Azure DevOps components to MS Loop in the
same way that I connect Jira (and Jira and
Confluence)?

How to add planner task to Outlook calendar? -
Microsoft …
Jan 21, 2025 · Dear Jaap Santifort, Good day to you!
I hope you are doing well. Thanks for reaching out



to our Microsoft Community Forum. We will be happy
to help you. Based on your description, I tested
this on my end and successfully located the "Add
plan to Outlook calendar" option in the Planner app
within Microsoft Teams. This feature allows users to
sync tasks from …

Integration of MS Project with To Do / Outlook
Jan 29, 2024 · However, with the recent announcement
about the integration of Microsoft To Do with
Outlook and the MS Project Web, I am seeking
clarification on how this will affect our current
workflow. Currently, we use Microsoft To Do on a
personal level to keep track of daily subtasks and
tasks that arise from emails.
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Oct 15, 2018 · · The aim is to promote closer
economic integration. His music is an integration of
tradition and new technology. ( synergy (from
Collins) synergy synergies If there is synergy
between two or more organizations or groups, they
are more successful when they work together than
when they work separately; used mainly by business
people.

How does word with one drive integration work? -
Microsoft …
Mar 16, 2023 · The new (I know it's been around for
a while) word with one drive integration seems to
work differently. There seems to be no local copy
being saved. Instead it saves to one drive and then
one drive syncs to save the local copy. I would like



to know how the one drive integration for office
works.
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Community
Nov 29, 2023 · Outlook Calender integration issues
Hello everyone, I’ve developed an Outlook calendar
integration for a client using a middleware called
make.com this enables the creation and deletion of
events in a shared calendar. It functioned perfectly
during tests with a …

Icloud integration Outlook Classic Windows11 doesn't
start
Dec 16, 2024 · I try to install Icloud integration
under Windows11 24H2 for Outlook Classic.When i try
to Open the Application nothing happend.What can i
do?RegardsKlaus

Office Web Apps Integration with FileNet - Microsoft
Community
Dec 13, 2013 · As per Office Web Apps description,
it is saying that You can create farm for office web
app servers and it will be used to view files not
only from SharePoint but from different sources such
as Exchange, Lync and file servers, also it will
integrate with 3rd party platforms such as EMC,
Filenet..etc.

Master integration by parts with our comprehensive
worksheet featuring detailed answers. Boost your
skills and confidence. Learn more today!
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