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:

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

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., \( \In(x) \))

- 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:

\[
\intx e™x\, dx = uv -\int v\, du

\]

Substituting the chosen values:

\[

\intxe”™x\, dx =xe”x-\inte™x)\, dx
\]

Step 3: Solve the integral

Now, we can solve the remaining integral:

\[
\inte”x\, dx = e”™x
\]

Putting it all together:

\[
\intxe™x\,dx=xe"x-¢"x+C

\]

Thus, the final answer is:

\[
\intxe™x\,dx=e"x(x-1)+C
\]

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

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



Let:
-\(u =\In(x) \) (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\In(x) \, dx = uv-\int v\, du

\l

Substituting the chosen values:

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

\]
Step 3: Solve the integral

Now, we can simplify the remaining integral:

\[
\intl\,dx=x

\]

Putting it all together:

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

Thus, the final answer is:



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

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\In(x) \, dx )
3.\(\int e™{2x} \cos(3x) \, dx \)
4. \(\intx~3 e"x\, dx\)

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: \( \frac{x"2 \In(x) }{2} - \frac{x"2}{4} + C\)
- Solution: Let \(u = \In(x) \) 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: \( x \arctan(x) - \frac{1}{2} \In(1 + x~2) + C\)
- 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 fu dv = uv - fv 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 [xe”"xdx=xe"x- [e"xdx=xe"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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