calculus 2 formulas

calculus 2 formulas are essential tools for students and professionals working with advanced
mathematical concepts involving integration, sequences, series, and differential equations. This
branch of calculus builds upon the fundamentals learned in Calculus 1, introducing more complex
techniques and formulas that facilitate solving intricate problems. Understanding these formulas is
crucial for mastering topics such as integration methods, convergence tests, parametric equations,
and polar coordinates. This article provides a comprehensive overview of the most important calculus
2 formulas, ensuring a clear and well-organized presentation that covers integration techniques,
series formulas, parametric and polar coordinate relationships, and differential equations essentials.
Each section is designed to enhance comprehension and support practical application in academic
and professional settings.
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Infinite Series and Convergence Tests

Parametric and Polar Coordinates Formulas

Differential Equations Key Formulas

Integration Techniques and Formulas

Integration is a central topic in Calculus 2, extending beyond basic antiderivatives to more advanced
methods for evaluating complex integrals. Mastery of these integration techniques and their
corresponding formulas is vital for solving problems in physics, engineering, and applied
mathematics.

Integration by Parts

Integration by parts is a technique derived from the product rule for differentiation. It is particularly
useful when integrating the product of two functions where direct integration is difficult.

The formula for integration by parts is:
Judv=uv-[vdu

Here, u and dv are parts of the original integral chosen strategically to simplify the integration
process.

Trigonometric Integrals

Calculus 2 includes formulas for integrating powers and products of trigonometric functions. These
involve identities and reductions to transform complex integrals into simpler forms.



e [sin™n(x) dx and [ cos™n(x) dx often use power-reduction formulas.
e [ sin(ax) cos(bx) dx can be simplified using product-to-sum identities.

e Common integrals include [ sec(x) dx = In |sec(x) + tan(x)| + C and [ csc(x) dx = -In |csc(x) +
cot(x)| + C.

Partial Fraction Decomposition

This method is essential for integrating rational functions where the degree of the numerator is less
than the denominator. The rational function is decomposed into simpler fractions easier to integrate.

Partial fractions take the form:
f(x)/9(x) = & (A/(x - r)) + Z (Bx + C)/(quadratic factors)

These components are integrated individually using basic integral formulas.

Improper Integrals

Improper integrals involve infinite limits or integrands with infinite discontinuities. Calculus 2 formulas
provide ways to evaluate these integrals through limits:

[ @™o f(x) dx = lim_{t»w} [ a™t f(x) dx

Convergence or divergence of improper integrals is determined based on these limits.

Infinite Series and Convergence Tests

Infinite series are sums of infinitely many terms and are a major focus of Calculus 2. Various formulas
and tests determine their convergence or divergence, essential for approximations and mathematical
analysis.

Geometric Series

The geometric series is one of the simplest infinite series forms, characterized by a constant ratio
between terms.

Its sum formula for |r| < 1 is:
> {n=0}"war*n=a/(1-r)

where a is the first term and r is the common ratio.

p-Series

A p-series is an infinite series of the form:



>_{n=1}"o1/n"p

This series converges if and only if p > 1 and diverges otherwise, which is a fundamental test for
series convergence.

Convergence Tests

Calculus 2 formulas include several tests to analyze series behavior:

=

. Integral Test: Links series convergence to improper integrals.
2. Comparison Test: Compares a series to a known benchmark series.
3. Ratio Test: Uses the limit of the ratio of consecutive terms.

4. Root Test: Uses the nth root of the nth term.

ul

. Alternating Series Test: Applies to series with alternating positive and negative terms.

Power Series and Taylor Series

Power series express functions as infinite sums of powers of (x - a). The Taylor series is a special type
of power series used to approximate functions near a point.

The Taylor series formula for a function f centered at a is:
fix) =% _{n=0}" (f~{(n)}(a) /n!) (x-a)"n

Here, f~{(n)}(a) denotes the nth derivative of f evaluated at a.

Parametric and Polar Coordinates Formulas

Calculus 2 expands the study of curves by introducing parametric equations and polar coordinates,
which describe curves in a plane differently than Cartesian coordinates.

Parametric Equations

Parametric equations express the coordinates of points on a curve as functions of a parameter,
usually denoted t. Key formulas include derivatives and arc length of parametric curves.

The derivative dy/dx is given by:

dy/dx = (dy/dt) / (dx/dt)

The arc length of a parametric curve betweent =aand t = b is:
L =] a~bV((dx/dt)~2 + (dy/dt)"~2) dt



Polar Coordinates

Polar coordinates represent points in the plane by radius r and angle 6, offering alternative ways to
describe curves.

The relationship between Cartesian and polar coordinates is:

e X=rcosf
e y=rsinB
e r=v(x2+y?

e 6 = tan-(y/x)

Derivatives and Areas in Polar Coordinates

The derivative dy/dx in terms of polar coordinates is:

dy/dx = (dr/d6 sin 6 + r cos 6) / (dr/d6 cos 6 - r sin 6)

Area enclosed by a polar curve from 6 = a to 6 = b is calculated by:
A=(1/2) [ a~b [r(6)]"2 db

Differential Equations Key Formulas

Calculus 2 introduces basic differential equations and methods to solve them, which are essential for
modeling various phenomena in science and engineering.

Separable Differential Equations

Separable equations allow separation of variables into functions of x and y:
dy/dx = g(x)h(y)

Rearranged as:

['1/h(y) dy = [ g(x) dx + C

This integral form is used to find implicit or explicit solutions.

Linear First-Order Differential Equations

The standard form is:
dy/dx + P(x)y = Q(x)
The integrating factor u(x) is:
p(x) = e~ {[ P(x) dx}



The solution formula is:
y(x) = (1/u(x)) [ u(x) Q(x) dx + C/u(x)

Second-Order Linear Differential Equations

These equations take the form:
ay'" +by'+cy=0

The characteristic equation is:
ar~2+br+c=0

Its roots determine the general solution types:

e Two distinct real roots: y =C 1 e™{r 1 x} + C2e~{r 2 x}
e One repeatedroot: y = (C 1 +C 2x) e~ {rx}

e Complex roots: y = e”~{a x} (C_1cosB x+ C 2sinf x)

Frequently Asked Questions

What are the common integration formulas used in Calculus
2?

Common integration formulas include [x™n dx = (x~(n+1))/(n+1) + Cforn # -1, [e"x dx =e”™x + C,
Jsin x dx = -cos x + C, [cos x dx = sin x + C, and [1/x dx = In|x| + C,

How is the formula for the integral of inverse trigonometric
functions derived?

The integral formulas for inverse trig functions, such as [1/V(1-x?) dx = arcsin x + C and [1/(1+x?) dx
= arctan x + C, are derived using substitution and recognizing the derivatives of inverse trig
functions.

What is the formula for the volume of a solid of revolution in
Calculus 2?

The volume V of a solid formed by revolving a region around an axis can be calculated using the disk
method: V = 1t [[a to b] [f(x)]? dx, or the shell method: V = 2nt [[a to b] x f(x) dx.

How do you apply the integration by parts formula in Calculus



2?

Integration by parts formula is [u dv = uv - [v du, where u and dv are parts of the integrand chosen to
simplify the integral when differentiated or integrated respectively.

What is the formula for the length of a curve in Calculus 2?
The arc length L of a curve y = f(x) from x = a to x = b is given by L = [[a to b] V(1 + (dy/dx)?) dx.

How do you find the surface area of a solid of revolution?

The surface area S generated by revolving a curve y = f(x) about the x-axis fromx =atox=bisS =
2n [[a to b] f(x) V(1 + (dy/dx)?) dx.

What is the formula for the Taylor series expansion in
Calculus 2?

The Taylor series of a function f(x) centered at a is given by f(x) = Z (f"(a)/n!) (x - a)", where f'(a) is
the nth derivative evaluated at a.

How are improper integrals evaluated using limit formulas in
Calculus 2?

Improper integrals are evaluated by taking limits: for example, [[a to o] f(x) dx = lim(t—w) [[a to t]
f(x) dx. The integral converges if this limit exists and is finite.

Additional Resources

1. Essential Calculus Il Formulas and Concepts

This book provides a comprehensive collection of formulas specifically tailored for Calculus Il topics,
including integration techniques, series, and parametric equations. It serves as a quick reference
guide for students to reinforce their understanding and improve problem-solving efficiency. Each
formula is accompanied by concise explanations and examples to enhance learning.

2. Calculus II: Integration Techniques and Applications

Focusing on the core integration methods taught in Calculus Il, this book offers detailed explanations
and numerous practice problems. Readers will find step-by-step guides for substitution, integration by
parts, partial fractions, and improper integrals. Additionally, the text explores applications such as
volume and arc length calculations.

3. Infinite Series and Sequences: A Calculus Il Approach

This book delves into the study of sequences and infinite series, including convergence tests and
power series representations. It breaks down complex concepts into manageable sections, making it
ideal for students struggling with series-related topics. The formulas are clearly presented alongside
real-world examples.

4. Parametric and Polar Coordinates in Calculus Il
Explore the world of parametric equations and polar coordinates with this focused guide. It covers



derivative and integral formulas specific to these coordinate systems, along with graphing techniques
and applications. The book is designed to help students master these less intuitive areas of Calculus
Il.

5. Multivariable Calculus Il Formulas and Applications

This text extends Calculus Il concepts into multiple dimensions, covering partial derivatives, multiple
integrals, and vector calculus basics. It provides essential formulas and explains their practical
applications in physics and engineering. Ideal for students transitioning from single-variable to
multivariable calculus.

6. Calculus Il Formula Handbook: Series, Integrals, and More

A compact and user-friendly handbook compiling all critical formulas encountered in Calculus Il. It
includes integration techniques, series expansions, and special functions. The concise format makes it
perfect for quick review before exams or as a supplementary study tool.

7. Advanced Techniques in Integration: A Calculus Il Guide

This book emphasizes advanced integration techniques beyond the basics, such as trigonometric
substitutions and numerical integration methods. It includes detailed proofs and problem sets that
challenge students to deepen their understanding. The clear presentation aids in mastering complex
integral problems.

8. Calculus II: Differential Equations and Their Formulas

Covering first-order differential equations and their solutions, this book links Calculus Il material with
introductory differential equations. It presents formulas for separable, linear, and exact equations,
along with applications in modeling physical phenomena. The text is suitable for students looking to
expand their calculus toolkit.

9. Applied Calculus II: Formulas for Physics and Engineering

Designed for students in STEM fields, this book highlights Calculus Il formulas most relevant to
physics and engineering problems. It includes applications in mechanics, electromagnetism, and fluid
dynamics, emphasizing real-world problem solving. The integration of theory and application makes it
an invaluable resource.
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take i.e. Algebra, Trigonometry, PreCalculus, Calculus (all areas), Linear Algebra, Differential
Equations, Physics and more.

calculus 2 formulas: Calculus II Jerrold Marsden, A. Weinstein, 1998-01-09 The second of a
three-volume work, this is the result of the authors'experience teaching calculus at Berkeley. The
book covers techniques and applications of integration, infinite series, and differential 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.

calculus 2 formulas: College Calculus Formulas & Equations Jonathan Tullis, 2017-07-08
Free math and physics resources via JonathanTullis.com My formula sheets and crash course books
are designed to assist college students throughout their STEM degree. I have isolated all of the most
important information from all previous courses, current courses, and future courses that STEM
majors must take i.e. Algebra, Trigonometry, PreCalculus, Calculus (all areas), Linear Algebra,
Differential Equations, Physics and more.

calculus 2 formulas: Tools and Algorithms for the Construction and Analysis of Systems
Hubert Garavel, John Hatcliff, 2003-07-01 This book constitutes the refereed proceedings of the 9th
International Conference on Tools and Algorithms for the Construction and Analysis of Systems,
TACAS 2003, held in Warsaw, Poland, in April 2003. The 43 revised full papers presented were
carefully reviewed and selected from 160 submissions. The papers are organized in topical sections
on bounded model checking and SAT-based methods, mu-calculus and temporal logics, verification
of parameterized systems, abstractions and counterexamples, real-time and scheduling, security and
cryptography, modules and compositional verification, symbolic state spaces and decision diagrams,
performance and mobility, state space reductions, constraint solving and decision procedures, and
testing and verification.

calculus 2 formulas: Handbook of Mathematics I.N. Bronshtein, K.A. Semendyayev, Gerhard
Musiol, Heiner Miihlig, 2015-03-19 This guide book to mathematics contains in handbook form the
fundamental working knowledge of mathematics which is needed as an everyday guide for working
scientists and engineers, as well as for students. Easy to understand, and convenient to use, this
guide book gives concisely the information necessary to evaluate most problems which occur in
concrete applications. In the newer editions emphasis was laid on those fields of mathematics that
became more important for the formulation and modeling of technical and natural processes, namely
Numerical Mathematics, Probability Theory and Statistics, as well as Information Processing.
Besides many enhancements and new paragraphs, new sections on Geometric and Coordinate
Transformations, Quaternions and Applications, and Lie Groups and Lie Algebras were added for the
sixth edition.

calculus 2 formulas: Nine Papers on Logic and Quantum Electrodynamics V. K. Detlovs,
1963-12-31

calculus 2 formulas: Calculus II Equations and Formulas Jonathan Tullis, 2017-08-16 My
formula books are designed to flow with a modern college course from start to finish. The student
may use this material as a quick reference throughout the course or as a review for future courses.
The material also serves as a quick refresher for students returning to school or preparing for
graduate school exams.

calculus 2 formulas: The Calculi of Symbolic Logic, 1 V. P. Orevkov, 1971

calculus 2 formulas: Collected Works Of Larry Wos, The (In 2 Vols), Vol I: Exploring The Power

Of Automated Reasoning; Vol Ii: Applying Automated Reasoning To Puzzles, Problems, And Open
Questions Gail W Pieper, Larry Wos, 2000-01-21 Automated reasoning programs are successfully

tackling challenging problems in mathematics and logic, program verification, and circuit design.
This two-volume book includes all the published papers of Dr Larry Wos, one of the world's pioneers
in automated reasoning. It provides a wealth of information for students, teachers, researchers, and
even historians of computer science about this rapidly growing field.The book has the following
special features:(1) It presents the strategies introduced by Wos which have made automated



reasoning a practical tool for solving challenging puzzles and deep problems in mathematics and
logic;(2) It provides a history of the field — from its earliest stages as mechanical theorem proving to
its broad base now as automated reasoning;(3) It illustrates some of the remarkable successes
automated reasoning programs have had in tackling challenging problems in mathematics, logic,
program verification, and circuit design;(4) It includes a CD-ROM, with a searchable index of all the
papers, enabling readers to peruse the papers easily for ideas.

calculus 2 formulas: General Register University of Michigan, 1929 Announcements for the
following year included in some vols.

calculus 2 formulas: University of Michigan Official Publication , 1951

calculus 2 formulas: Knowledge-Based Intelligent Information and Engineering Systems Ignac
Lovrek, 2008-09-20 The three volume set LNAI 5177, LNAI 5178, and LNAI 5179, constitutes the
refereed proceedings of the 12th International Conference on Knowledge-Based Intelligent
Information and Engineering Systems, KES 2008, held in Zagreb, Croatia, in September 2008. The
316 revised papers presented were carefully reviewed and selected. The papers present a wealth of
original research results from the field of intelligent information processing in the broadest sense;
topics covered in the second volume are artificial intelligence driven engineering design
optimization; biomedical informatics: intelligent information management from nanomedicine to
public health; communicative intelligence; computational intelligence for image processing and
pattern recognition; computational intelligence in human cancer research; computational
intelligence techniques for Web personalization; computational intelligent techniques for bioprocess
modelling, monitoring and control; intelligent computing for Grid; intelligent security techniques;
intelligent utilization of soft computing techniques; reasoning-based intelligent systems: relevant
reasoning for discovery and prediction; spatio-temporal database concept support for organizing
virtual earth; advanced knowledge-based systems; chance discovery; innovation-oriented knowledge
management platform; knowledge-based creativity support systems; knowledge-based interface
systems; knowledge-based multi-criteria decision support; and knowledge-based systems for
e-business.

calculus 2 formulas: Encyclopaedia of Mathematics Michiel Hazewinkel, 1993-01-31 This
ENCYCLOPAEDIA OF MATHEMATICS aims to be a reference work for all parts of mathe matics. It
is a translation with updates and editorial comments of the Soviet Mathematical Encyclopaedia
published by 'Soviet Encyclopaedia Publishing House' in five volumes in 1977-1985. The annotated
translation consists of ten volumes including a special index volume. There are three kinds of
articles in this ENCYCLOPAEDIA. First of all there are survey-type articles dealing with the various
main directions in mathematics (where a rather fme subdivi sion has been used). The main
requirement for these articles has been that they should give a reasonably complete up-to-date
account of the current state of affairs in these areas and that they should be maximally accessible.
On the whole, these articles should be understandable to mathematics students in their first
specialization years, to graduates from other mathematical areas and, depending on the specific
subject, to specialists in other domains of science, en gineers and teachers of mathematics. These
articles treat their material at a fairly general level and aim to give an idea of the kind of problems,
techniques and concepts involved in the area in question. They also contain background and
motivation rather than precise statements of precise theorems with detailed definitions and
technical details on how to carry out proofs and constructions. The second kind of article, of medium
length, contains more detailed concrete problems, results and techniques.

calculus 2 formulas: Logical and Logico-Mathematical Calculi. IT V. P. Orevkov, 1974 Papers
and articles about theory of logical inference and its application the construction of algorithms for
machine search for inference.

calculus 2 formulas: Catalogue of the University of Michigan University of Michigan, 1947
Announcements for the following year included in some vols.

calculus 2 formulas: Announcement University of Michigan. College of Engineering, 1913

calculus 2 formulas: Five Papers on Logic and Foundations , 1972-12-31 Translations of




articles on mathematics appearing in various Russian mathematical serials.

calculus 2 formulas: The H-Function A.M. Mathai, Ram Kishore Saxena, Hans J. Haubold,
2009-10-10 TheH-function or popularly known in the literature as Fox’sH-function has recently found
applications in a large variety of problems connected with reaction, diffusion, reaction-diffusion,
engineering and communication, fractional differ- tial and integral equations, many areas of
theoretical physics, statistical distribution theory, etc. One of the standard books and most cited
book on the topic is the 1978 book of Mathai and Saxena. Since then, the subject has grown a lot,
mainly in the elds of applications. Due to popular demand, the authors were requested to - grade and
bring out a revised edition of the 1978 book. It was decided to bring out a new book, mostly dealing
with recent applications in statistical distributions, pa- way models, nonextensive statistical
mechanics, astrophysics problems, fractional calculus, etc. and to make use of the expertise of Hans
J. Haubold in astrophysics area also. It was decided to con ne the discussion toH-function of one
scalar variable only. Matrix variable cases and many variable cases are not discussed in detail, but
an insight into these areas is given. When going from one variable to many variables, there is
nothing called a unique bivariate or multivariate analogue of a givenfunction. Whatever be the
criteria used, there may be manydifferentfunctions quali ed to be bivariate or multivariate analogues
of a given univariate function. Some of the bivariate and multivariateH-functions, currently in the
literature, are also questioned by many authors.

calculus 2 formulas: Multimedia Tools for Communicating Mathematics Jonathan Borwein,
Maria H. Morales, Konrad Polthier, Jose F. Rodrigues, 2012-12-06 This book on multimedia tools for
communicating mathematics arose from presentations at an international workshop organized by
the Centro de Matemtica e Aplicacoes Fundamentais at the University of Lisbon, in November 2000,
with the collaboration of the Sonderforschungsbereich 288 at the University of Technology in Berlin,
and of the Centre for Experimental and Constructive Mathematics at Simon Fraser University in
Burnaby, Canada. The MTCM2000 meeting aimed at the scientific methods and algorithms at work
inside multimedia tools, and it provided an overview of the range of present multimedia projects, of
their limitations and the underlying mathematical problems. This book presents some of the tools
and algorithms currently being used to create new ways of making enhanced interactive
presentations and multimedia courses. It is an invaluable and up-to-date reference book on
multimedia tools presently available for mathematics and related subjects.
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