
calculus 2 integration by parts
calculus 2 integration by parts is a fundamental technique in integral calculus that allows
students to solve complex integrals by breaking them down into simpler components. This method is
particularly useful when dealing with the product of two functions, where direct integration is
challenging. In this article, we will explore the principles of integration by parts in detail, including its
formula, applications, and various examples that illustrate its use. Additionally, we will discuss
common pitfalls and tips for mastering this technique, making it a valuable resource for any calculus
2 student. The goal is to provide a comprehensive understanding that not only aids in solving
integrals but also enhances overall calculus skills.
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Understanding the Formula
The integration by parts formula is derived from the product rule of differentiation. It is
mathematically expressed as:

∫u dv = uv - ∫v du

In this formula, u and dv are chosen from the integrand, where u is a function whose derivative is
manageable to compute, and dv is the remaining part of the integrand. The goal is to transform the
integral on the left-hand side into simpler terms that can be more easily integrated.

Choosing the correct u and dv is crucial. A common heuristic for selecting u is the acronym LIATE,
which stands for:

Logarithmic functions

Inverse trigonometric functions

Algebraic functions

Trigonometric functions



Exponential functions

This guideline helps prioritize which function to assign as u and which as dv in the integration process.

Step-by-Step Process
To apply integration by parts effectively, it helps to follow a systematic approach. Here are the steps
involved:

Identify the parts: Choose u and dv from the integrand.1.

Differentiate and integrate: Compute du (the derivative of u) and v (the integral of dv).2.

Apply the formula: Substitute u, du, v, and dv into the integration by parts formula.3.

Simplify: Simplify the resulting expression and integrate any remaining terms.4.

Evaluate: Don’t forget to add the constant of integration at the end.5.

By following these steps, students can systematically tackle integrals that require integration by
parts.

Common Applications
Integration by parts is particularly useful in various scenarios, including:

Integrating products of polynomial and exponential functions.

Integrating products of polynomial and logarithmic functions.

Finding integrals involving trigonometric functions and other types of functions.

Solving definite integrals where the limits of integration impact the evaluation.

These applications highlight the versatility of integration by parts and its importance in the study of
calculus. Mastery of this technique can significantly enhance a student’s ability to solve a broad array
of integral problems.

Examples of Integration by Parts
Let’s explore a few examples to illustrate the application of integration by parts.



Example 1: ∫x e^x dx
For the integral ∫x e^x dx, we can choose:

u = x (then du = dx)

dv = e^x dx (then v = e^x)

Applying the integration by parts formula:

∫x e^x dx = x e^x - ∫e^x dx

Evaluating the remaining integral gives:

∫x e^x dx = x e^x - e^x + C = e^x (x - 1) + C

Example 2: ∫ln(x) dx
For the integral ∫ln(x) dx, we choose:

u = ln(x) (then du = (1/x) dx)

dv = dx (then v = x)

Applying the integration by parts formula yields:

∫ln(x) dx = x ln(x) - ∫x (1/x) dx = x ln(x) - ∫dx = x ln(x) - x + C

Common Pitfalls and How to Avoid Them
While integration by parts is a powerful technique, students often encounter common obstacles. Here
are some pitfalls to be aware of:

Incorrect choice of u and dv: Always use the LIATE rule to guide your selection.

Neglecting to differentiate and integrate correctly: Double-check your calculations for du
and v.

Forgetting to add the constant of integration: After solving indefinite integrals, always
include + C.

Improper simplification: Make sure to simplify the resulting integrals correctly before solving.

By being aware of these pitfalls, students can enhance their problem-solving skills and achieve
greater success with integration by parts.



Practice Problems
To solidify your understanding of integration by parts, consider trying the following practice problems:

∫x^2 e^x dx

∫x sin(x) dx

∫x^3 ln(x) dx

∫cos(x) ln(x) dx

∫e^x sin(x) dx

Working through these problems will help reinforce the concepts discussed and improve your
proficiency in using integration by parts.

Conclusion
Integration by parts is an essential technique in calculus 2 that allows for the effective integration of
products of functions. By mastering the formula, understanding the process, and practicing various
examples, students can enhance their calculus skills significantly. Recognizing common pitfalls and
engaging with practice problems will further solidify this knowledge. With dedication and practice,
integration by parts can become a powerful tool in a student's mathematical toolkit.

Q: What is integration by parts?
A: Integration by parts is a technique used in calculus to integrate the product of two functions by
transforming the integral into a simpler form using the formula ∫u dv = uv - ∫v du.

Q: When should I use integration by parts?
A: You should use integration by parts when you encounter an integral that involves the product of
functions, especially when one function is easier to differentiate and the other easier to integrate.

Q: Can integration by parts be used for definite integrals?
A: Yes, integration by parts can be applied to definite integrals. When applying the formula, you will
evaluate the resulting expression at the upper and lower limits of integration.

Q: What is the LIATE rule?
A: The LIATE rule is a guideline for choosing which part of the integrand to assign as u and which to



assign as dv. It stands for Logarithmic, Inverse trigonometric, Algebraic, Trigonometric, and
Exponential functions.

Q: What are common mistakes students make with
integration by parts?
A: Common mistakes include choosing the wrong functions for u and dv, failing to differentiate or
integrate correctly, neglecting the constant of integration, and improper simplification of the resulting
integrals.

Q: How can I improve my skills in integration by parts?
A: To improve your skills, practice a variety of problems that require integration by parts, review the
steps involved, and ensure you understand the underlying principles.

Q: Is integration by parts only used in calculus 2?
A: While integration by parts is a key concept in calculus 2, it can also appear in calculus 1 and more
advanced mathematics, particularly in solving complex integrals.

Q: Are there other methods for integration besides
integration by parts?
A: Yes, other methods include substitution, partial fractions, trigonometric identities, and numerical
methods, each suitable for different types of integrals.
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