
calculus 2 formula sheet

calculus 2 formula sheet is an essential resource for students and professionals who need to master integral
calculus and its applications. This comprehensive guide covers the fundamental formulas and concepts
typically encountered in a second-semester calculus course, including techniques of integration, sequences and
series, parametric equations, polar coordinates, and differential equations. Having a well-organized calculus
2 formula sheet aids in quick reference and enhances understanding of complex topics, making problem-solving
more efficient. This article presents a detailed overview of the key formulas and principles, structured to
facilitate easy learning and revision. Whether preparing for exams or applying calculus in scientific fields, this
formula sheet provides the necessary tools to succeed. The following sections explore each topic with clear
explanations and categorized formulas to ensure a thorough grasp of Calculus II material.
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Additional Important Formulas

Techniques of Integration

Techniques of integration form the backbone of calculus 2, allowing the evaluation of integrals that are not
straightforward. Mastery of these techniques is crucial for solving complex integrals, essential in physics,
engineering, and higher mathematics. This section summarizes the primary methods used in integral calculus.

Integration by Parts

Integration by parts is a method derived from the product rule for differentiation. It is particularly useful
when the integrand is a product of two functions whose derivatives and integrals are known or simpler.

The formula is:

� u dv = uv - � v du

Here, u and dv are parts of the original integrand chosen to simplify the integral upon substitution.

Trigonometric Integrals

Integrals involving powers and products of sine and cosine functions require specialized approaches. Several
reduction formulas and identities assist in evaluating these integrals efficiently.

� sin^n(x) dx and � cos^n(x) dx can be solved using power-reduction formulas.

Use substitution when the integrand includes sin(ax)cos(bx) or similar products.



Trigonometric Substitution

Trigonometric substitution is used to evaluate integrals containing expressions like �(a² - x²), �(a² + x²), or
�(x² - a²). By substituting x with a trigonometric function, the integral often simplifies significantly.

Partial Fraction Decomposition

Partial fraction decomposition is applied to rational functions where the degree of the numerator is less than
that of the denominator. It expresses the integrand as a sum of simpler fractions, facilitating easier integration.

Decompose into linear or quadratic factors.

Integrate each term separately using standard formulas.

Sequences and Series

Sequences and series constitute a major part of calculus 2, dealing with the behavior and summation of infinite
sequences. This section covers essential formulas related to convergence tests, power series, and Taylor
series expansions.

Definition of a Sequence

A sequence is an ordered list of numbers defined by a function of the index n, typically denoted as {a_n}.
Understanding limits of sequences is fundamental to analyzing their convergence or divergence.

Series and Convergence Tests

A series is the sum of the terms of a sequence. Determining if a series converges or diverges is critical in
calculus. The following are key tests used:

Geometric Series Test: A geometric series � ar^n converges if |r| < 1, with sum S = a / (1 - r).

Integral Test: Compares the series to an improper integral to determine convergence.

Comparison Test: Compares the series to a known convergent or divergent series.

Ratio Test: Uses the limit of |a_(n+1)/a_n| to test convergence.

Alternating Series Test: Applies to series whose terms alternate in sign.

Power Series

Power series are infinite series in the form � c_n (x - a)^n. Important aspects include radius and interval of
convergence, which determine for which values of x the series converges.



Taylor and Maclaurin Series

Taylor series express functions as infinite sums of derivatives at a point. The Maclaurin series is a special case
centered at zero.

Taylor series formula: f(x) = � [f^(n)(a) / n!] (x - a)^n

Maclaurin series formula: f(x) = � [f^(n)(0) / n!] x^n

Parametric Equations and Polar Coordinates

This section focuses on calculus involving curves defined parametrically or in polar form. Such
representations are common in physics and engineering when Cartesian coordinates are insufficient.

Parametric Equations

Parametric equations express x and y as functions of a parameter t. Calculus operations include finding
derivatives and integrals related to these parametric curves.

Derivative of y with respect to x: dy/dx = (dy/dt) / (dx/dt)

Arc length formula: L = � �[(dx/dt)^2 + (dy/dt)^2] dt

Area under a parametric curve: A = � y(t) (dx/dt) dt

Polar Coordinates

Polar coordinates describe points by radius r and angle θ. Calculus in polar form requires different formulas
for derivatives, areas, and arc lengths.

Derivative dy/dx in polar form: (dr/dθ sin θ + r cos θ) / (dr/dθ cos θ - r sin θ)

Area enclosed by a polar curve: A = (1/2) � r^2 dθ

Arc length of a polar curve: L = � �[r^2 + (dr/dθ)^2] dθ

Differential Equations

Calculus 2 introduces basic differential equations, focusing on methods to solve first-order and some second-
order equations. These are crucial for modeling real-world phenomena.

Separable Equations

Separable differential equations can be written as f(y) dy = g(x) dx and solved by integrating both sides.



Linear First-Order Equations

Linear first-order equations have the form dy/dx + P(x)y = Q(x). The integrating factor method is used to
solve them:

Integrating factor: μ(x) = e^(� P(x) dx)

Solution: y = (1/μ(x)) [� μ(x) Q(x) dx + C]

Homogeneous and Non-Homogeneous Equations

Second-order differential equations of the form ay'' + by' + cy = f(x) are studied, emphasizing methods such as
characteristic equations for homogeneous cases and particular solutions for non-homogeneous cases.

Additional Important Formulas

This section lists other vital formulas and identities frequently used in calculus 2 for quick reference.

Fundamental Theorem of Calculus: Connects differentiation and integration, stating that if F is the
antiderivative of f, then �_a^b f(x) dx = F(b) - F(a).

Reduction Formulas: Recursive formulas that reduce the power of integrands, especially useful for
trigonometric and exponential functions.

Arc Length for Cartesian Curves: L = �_a^b �[1 + (dy/dx)^2] dx

Surface Area of Revolution: S = � 2π y �[1 + (dy/dx)^2] dx or in terms of x or y depending on axis of
rotation.

Frequently Asked Questions

What are the essential integration formulas included in a Calculus 2
formula sheet?

A Calculus 2 formula sheet typically includes integration formulas such as the power rule for integrals,
integration by parts, trigonometric integrals, trigonometric substitution, partial fraction decomposition, and
formulas for improper integrals.

Does the Calculus 2 formula sheet include series and sequences formulas?

Yes, it usually contains formulas related to sequences and series, including the nth term test, formulas for
geometric series, the harmonic series, convergence tests like the ratio and root tests, and Taylor and
Maclaurin series expansions.

Are parametric and polar coordinate formulas part of the Calculus 2



formula sheet?

Yes, formulas for derivatives and integrals in parametric and polar coordinates are often included, such as the
arc length and area formulas for curves defined parametrically or in polar form.

What differentiation formulas are usually found on a Calculus 2 formula
sheet?

While Calculus 2 focuses more on integration and series, the formula sheet may still include standard
differentiation formulas for reference, including the derivatives of exponential, logarithmic, inverse
trigonometric functions, and implicit differentiation.

Does the Calculus 2 formula sheet cover techniques for solving improper
integrals?

Yes, the formula sheet often includes definitions and guidelines for evaluating improper integrals, such as limits
approaching infinity or discontinuities within the interval of integration.

How are volume and surface area formulas presented on a Calculus 2
formula sheet?

Formulas for volumes of solids of revolution using the disk, washer, and shell methods, as well as surface
area formulas for solids generated by revolving curves around an axis, are commonly included on the formula
sheet.

Additional Resources
1. Calculus II Essentials: A Formula and Concept Guide
This book provides a concise overview of key formulas and concepts in Calculus II. It covers integration
techniques, sequences and series, and parametric equations. Designed for quick reference, it’s ideal for students
needing a reliable formula sheet during study sessions or exams.

2. Mastering Calculus II: Comprehensive Formula Reference
Focused on the second semester of calculus, this book compiles all essential formulas related to integration
methods, improper integrals, and infinite series. It includes clear explanations and example problems to reinforce
understanding. It’s an excellent companion for both classroom learning and self-study.

3. The Calculus II Formula Handbook
This handbook offers a well-organized collection of formulas commonly used in Calculus II courses. From
integration techniques such as substitution and partial fractions to sequences and series tests, it serves as a
practical tool for quick formula retrieval. The book also features useful tips for applying the formulas
effectively.

4. Calculus II Formula Sheet and Practice Problems
Combining a thorough formula sheet with a variety of practice problems, this book helps students master
Calculus II topics. Each section presents formulas alongside solved examples, making it easier to grasp complex
concepts. It covers integration, series convergence, and parametric equations in depth.

5. Essential Formulas for Calculus II Success
This compact guide distills the most important formulas needed to excel in Calculus II. It emphasizes clarity
and simplicity, providing step-by-step explanations for each formula’s derivation and use. The book is a handy
tool for exam preparation and homework assignments.

6. Calculus II Quick Reference: Formulas and Theorems
Designed as a quick reference, this book highlights crucial formulas and theorems encountered in Calculus II.



Topics include integration techniques, sequences, series, and polar coordinates. It’s formatted for easy
navigation, allowing students to quickly locate the information they need.

7. Integration Techniques and Series: A Calculus II Formula Guide
This book focuses specifically on integration methods and series formulas, two core areas of Calculus II. It
explains each technique with formulas and examples, aiding in comprehension and application. The guide is helpful
for students who want to deepen their understanding of these topics.

8. Calculus II Formula Compendium with Explanations
This comprehensive compendium not only lists formulas but also provides detailed explanations and context.
Covering integration, parametric equations, and series, it helps students learn why formulas work, not just
how to use them. It’s suitable for those aiming for a thorough grasp of Calculus II.

9. Study Guide and Formula Collection for Calculus II
Combining study tips with a complete formula collection, this book supports students throughout their
Calculus II coursework. It breaks down complex topics into manageable sections with formulas and summaries.
The guide also includes mnemonic devices to aid memory retention.
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