
calculus 2 important formulas
calculus 2 important formulas form the backbone of advanced calculus studies, enabling students
and professionals to solve complex problems involving integration, series, and differential equations.
Mastery of these formulas is essential for understanding the core concepts that extend beyond the
basics of calculus 1. This article provides a comprehensive overview of the most critical formulas
encountered in a typical calculus 2 course, including integration techniques, convergence tests for
infinite series, parametric equations, and polar coordinates. Each section highlights key formulas and
explains their applications to help reinforce conceptual understanding and problem-solving skills.
Whether preparing for exams, tackling homework, or applying calculus in real-world scenarios,
familiarity with these formulas is indispensable. The following content is carefully structured to guide
readers through the essential calculus 2 important formulas systematically and clearly.

Integration Techniques and Formulas

Series and Sequences Formulas

Parametric Equations and Polar Coordinates

Differential Equations and Applications

Integration Techniques and Formulas
Integration is a central topic in calculus 2, expanding upon the fundamental concepts introduced
earlier. Calculus 2 important formulas in this area include various methods to evaluate integrals that
cannot be solved by basic antiderivatives. These techniques allow for the integration of a wider range
of functions and are critical for solving applied problems involving areas, volumes, and physical
phenomena.

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

The formula is given by:

∫ u dv = uv − ∫ v du

Here, u and dv are chosen parts of the integrand, and the goal is to simplify the integral by
differentiating u and integrating dv.

Trigonometric Integrals
Calculus 2 often requires integrating functions involving powers of sine and cosine or other
trigonometric functions. Important formulas include reduction formulas and identities to simplify



integrals.

Key identities used include:

sin²x = (1 − cos 2x) / 2

cos²x = (1 + cos 2x) / 2

∫ sinⁿx dx and ∫ cosⁿx dx reduction formulas

Partial Fraction Decomposition
This method breaks down rational functions into simpler fractions that are easier to integrate. It is
especially important when dealing with integrals of rational expressions where the degree of the
numerator is less than the degree of the denominator.

The general approach involves expressing a fraction as a sum of simpler fractions based on the
factorization of the denominator.

Improper Integrals
Improper integrals involve integrals with infinite limits or integrands with infinite discontinuities.
Calculus 2 important formulas include techniques for evaluating limits of definite integrals as bounds
approach infinity or points of discontinuity.

An example is:

∫ₐ^∞ f(x) dx = limt→∞ ∫ₐ^t f(x) dx

Series and Sequences Formulas
Infinite series and sequences are fundamental in calculus 2, introducing concepts of convergence and
divergence. Understanding the formulas that determine the behavior of series is crucial for
applications in analysis, physics, and engineering.

Geometric Series
A geometric series has the form:

∑n=0^∞ arⁿ = a + ar + ar² + ...

The sum converges if |r| < 1, and its formula is:

S = a / (1 − r)



Tests for Convergence
Several tests help determine whether a series converges. Important tests include:

Integral Test: Compares series to improper integrals.

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

Ratio Test: Uses limit of ratio of consecutive terms:

limn→∞ |an+1/an| = L

If L < 1, series converges; if L > 1, diverges; if L = 1, test is inconclusive.

Alternating Series Test: For series with alternating signs, convergence depends on
decreasing magnitude and limit to zero of terms.

Power Series
Power series are infinite series of the form:

∑n=0^∞ cₙ(x − a)ⁿ

They represent functions as polynomials of infinite degree. The radius of convergence R determines
the interval where the series converges absolutely.

The formula for radius of convergence using the ratio test is:

R = 1 / lim supn→∞ |cₙ₊₁ / cₙ|

Parametric Equations and Polar Coordinates
Calculus 2 often covers parametric and polar forms of curves, extending the study of calculus to more
general coordinate systems. These topics require specific formulas for derivatives, arc lengths, and
areas.

Derivatives of Parametric Equations
Given parametric equations x = f(t) and y = g(t), the derivative dy/dx is found via:

dy/dx = (dy/dt) / (dx/dt) = g'(t) / f'(t)

This formula is fundamental for analyzing slopes and tangent lines to parametrically defined curves.

Arc Length of Parametric Curves
The arc length L of a curve defined parametrically over t in [a, b] is:



L = ∫ₐᵇ √( (dx/dt)² + (dy/dt)² ) dt

This integral measures the distance along the curve traced by the parameter.

Polar Coordinates Formulas
Functions expressed in polar form, r = r(θ), require special formulas for calculus 2 applications.

Derivative dy/dx in terms of θ:

dy/dx = (dr/dθ sin θ + r cos θ) / (dr/dθ cos θ − r sin θ)

Area enclosed by a polar curve:

A = (1/2) ∫α
β [r(θ)]² dθ

Arc length of a polar curve:

L = ∫α
β √(r(θ)² + (dr/dθ)²) dθ

Differential Equations and Applications
Calculus 2 important formulas also include introductory differential equations concepts, which involve
formulas to solve first-order equations and model real-world phenomena.

Separable Differential Equations
A separable differential equation can be expressed as:

dy/dx = g(x)h(y)

Rearranged to:

dy/h(y) = g(x) dx

Integration on both sides solves for y implicitly or explicitly.

Exponential Growth and Decay
This common model uses the differential equation:

dy/dt = ky

with solution formula:

y(t) = y₀ e^{kt}

where y₀ is the initial value and k is the growth (k > 0) or decay (k < 0) constant.



Logistic Growth Model
This model improves on exponential growth by incorporating carrying capacity M:

dy/dt = ky (1 − y/M)

The solution formula is:

y(t) = M / (1 + Ae^{-kt})

where A is determined by initial conditions.

Newton’s Law of Cooling
Describes temperature change over time with the formula:

dT/dt = −k (T − T_s)

Solution:

T(t) = T_s + (T₀ − T_s) e^{-kt}

where T_s is surrounding temperature and T₀ initial temperature.

Frequently Asked Questions

What are the common integration formulas used in Calculus
2?
Common integration formulas in Calculus 2 include: ∫x^n dx = (x^(n+1))/(n+1) + C (for n ≠ -1), ∫e^x
dx = e^x + C, ∫1/x dx = ln|x| + C, ∫sin x dx = -cos x + C, ∫cos x dx = sin x + C.

What is the formula for integration by parts in Calculus 2?
The integration by parts formula is ∫u dv = uv - ∫v du, where u and dv are differentiable functions of
x.

What is the formula for the derivative of inverse
trigonometric functions?
Some important formulas include: d/dx(arcsin x) = 1/√(1 - x^2), d/dx(arccos x) = -1/√(1 - x^2),
d/dx(arctan x) = 1/(1 + x^2).

What is the formula for the Taylor series expansion in
Calculus 2?
The Taylor series of a function f(x) at x = a is given by: f(x) = Σ (f^n(a)/n!) * (x - a)^n, where f^n(a) is
the nth derivative of f evaluated at a.



What is the formula for the volume of solids of revolution
using the disk method?
The volume V is given by V = π ∫[a to b] [f(x)]^2 dx, where f(x) is the radius of the disk at x.

What is the formula for the volume of solids of revolution
using the shell method?
The volume V is given by V = 2π ∫[a to b] (radius)(height) dx, often expressed as V = 2π ∫[a to b] x *
f(x) dx.

What is the formula for the arc 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] √(1 + (dy/dx)^2) dx.

What is the formula for parametric equations to find the arc
length?
For parametric equations x = x(t), y = y(t), the arc length from t = a to t = b is L = ∫[a to b]
√((dx/dt)^2 + (dy/dt)^2) dt.

What is the formula used for improper integrals in Calculus 2?
Improper integrals are evaluated as limits: ∫[a to ∞] f(x) dx = lim (t→∞) ∫[a to t] f(x) dx, and similarly
for discontinuities within the interval.

Additional Resources
1. Calculus II Essentials: Key Formulas and Concepts
This book offers a concise yet comprehensive overview of the critical formulas encountered in
Calculus II. It covers topics such as integration techniques, sequences and series, parametric
equations, and polar coordinates. Ideal for students seeking a quick reference or review, the book
emphasizes understanding through clear explanations and practical examples.

2. Mastering Integral Calculus: Formulas and Applications
Focused on integration methods, this text delves into substitution, integration by parts, partial
fractions, and improper integrals. It provides detailed derivations of formulas alongside step-by-step
problem-solving strategies. Readers gain a strong foundation for tackling advanced calculus problems
and real-world applications.

3. Sequences and Series: Fundamental Formulas and Theorems
This book explores the essential formulas related to sequences and infinite series, including
convergence tests, power series, and Taylor expansions. It highlights the theoretical underpinnings
and practical uses of these tools in calculus. Clear examples help students master the material and
prepare for exams.



4. Calculus II Formula Handbook: A Student’s Guide
Designed as a quick-reference guide, this handbook compiles all the important formulas from Calculus
II in one place. It includes integration techniques, parametric equations, polar coordinates, and series
tests. The straightforward layout makes it an excellent supplement for coursework and revision.

5. Parametric and Polar Calculus: Key Equations Explained
This specialized book focuses on the calculus of parametric and polar functions, presenting the key
formulas for derivatives, arc lengths, and areas. It combines theoretical explanations with illustrative
examples to clarify complex concepts. The text serves as a valuable resource for students working on
these challenging topics.

6. Advanced Techniques in Integration: Formulas and Practice
Covering advanced integration methods, this book emphasizes formulas related to trigonometric
integrals, improper integrals, and numerical integration techniques. It provides numerous practice
problems to reinforce understanding. This resource is perfect for students looking to deepen their
skills beyond the basics.

7. Power Series and Taylor Expansions: Core Formulas and Insights
This book offers a thorough treatment of power series and Taylor expansions, focusing on the
derivation and application of essential formulas. It explains radius of convergence, error estimation,
and practical uses in approximations. The clear presentation aids in mastering these fundamental
calculus concepts.

8. Calculus II Problem Solver: Formulas and Step-by-Step Solutions
Combining formulas with worked-out solutions, this problem solver helps students apply Calculus II
formulas effectively. It covers a broad range of topics including integration, series, and polar
coordinates. The detailed explanations make it an excellent tool for self-study and exam preparation.

9. Integral and Series Formulas: Comprehensive Calculus II Reference
This comprehensive reference compiles integral and series formulas essential for Calculus II students.
It includes detailed notes on formula usage, conditions of application, and related theorems. The book
is designed to support both learning and quick consultation during problem solving.
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  calculus 2 important formulas: Calculus 2 Simplified Oscar E. Fernandez, 2025-04-01 From
the author of Calculus Simplified, an accessible, personalized approach to Calculus 2
Second-semester calculus is rich with insights into the nature of infinity and the very foundations of
geometry, but students can become overwhelmed as they struggle to synthesize the range of
material covered in class. Oscar Fernandez provides a “Goldilocks approach” to learning the
mathematics of integration, infinite sequences and series, and their applications—the right depth of
insights, the right level of detail, and the freedom to customize your student experience. Learning
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calculus should be an empowering voyage, not a daunting task. Calculus 2 Simplified gives you the
flexibility to choose your calculus adventure, and the right support to help you master the subject.
Provides an accessible, user-friendly introduction to second-semester college calculus The unique
customizable approach enables students to begin first with integration (traditional) or with
sequences and series (easier) Chapters are organized into mini lessons that focus first on developing
the intuition behind calculus, then on conceptual and computational mastery Features more than
170 solved examples that guide learning and more than 400 exercises, with answers, that help
assess understanding Includes optional chapter appendixes Comes with supporting materials online,
including video tutorials and interactive graphs
  calculus 2 important formulas: Calculus II For Dummies Mark Zegarelli, 2012-01-10 An
easy-to-understand primer on advanced calculus topics Calculus II is a prerequisite for many popular
college majors, including pre-med, engineering, and physics. Calculus II For Dummies offers expert
instruction, advice, and tips to help second semester calculus students get a handle on the subject
and ace their exams. It covers intermediate calculus topics in plain English, featuring in-depth
coverage of integration, including substitution, integration techniques and when to use them,
approximate integration, and improper integrals. This hands-on guide also covers sequences and
series, with introductions to multivariable calculus, differential equations, and numerical analysis.
Best of all, it includes practical exercises designed to simplify and enhance understanding of this
complex subject. Introduction to integration Indefinite integrals Intermediate Integration topics
Infinite series Advanced topics Practice exercises Confounded by curves? Perplexed by polynomials?
This plain-English guide to Calculus II will set you straight!
  calculus 2 important 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 important formulas: Calculus II Formula Sheet Jonathan Tullis, 2017-07-04 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 important formulas: Sixteen papers on logic and algebra V. A. Baranski_,
1970-12-31
  calculus 2 important formulas: ,
  calculus 2 important formulas: Calculus of Variations Gilbert Ames Bliss, 1925
  calculus 2 important formulas: Mathematical Physics with Partial Differential
Equations James Kirkwood, 2018-02-26 Mathematical Physics with Partial Differential Equations,
Second Edition, is designed for upper division undergraduate and beginning graduate students
taking mathematical physics taught out by math departments. The new edition is based on the
success of the first, with a continuing focus on clear presentation, detailed examples, mathematical
rigor and a careful selection of topics. It presents the familiar classical topics and methods of
mathematical physics with more extensive coverage of the three most important partial differential
equations in the field of mathematical physics—the heat equation, the wave equation and Laplace's
equation. The book presents the most common techniques of solving these equations, and their
derivations are developed in detail for a deeper understanding of mathematical applications. Unlike
many physics-leaning mathematical physics books on the market, this work is heavily rooted in
math, making the book more appealing for students wanting to progress in mathematical physics,
with particularly deep coverage of Green's functions, the Fourier transform, and the Laplace
transform. A salient characteristic is the focus on fewer topics but at a far more rigorous level of



detail than comparable undergraduate-facing textbooks. The depth of some of these topics, such as
the Dirac-delta distribution, is not matched elsewhere. New features in this edition include: novel
and illustrative examples from physics including the 1-dimensional quantum mechanical oscillator,
the hydrogen atom and the rigid rotor model; chapter-length discussion of relevant functions,
including the Hermite polynomials, Legendre polynomials, Laguerre polynomials and Bessel
functions; and all-new focus on complex examples only solvable by multiple methods. - Introduces
and evaluates numerous physical and engineering concepts in a rigorous mathematical framework -
Provides extremely detailed mathematical derivations and solutions with extensive proofs and
weighting for application potential - Explores an array of detailed examples from physics that give
direct application to rigorous mathematics - Offers instructors useful resources for teaching,
including an illustrated instructor's manual, PowerPoint presentations in each chapter and a
solutions manual
  calculus 2 important formulas: Analytic Extension Formulas and their Applications S. Saitoh,
N. Hayashi, M. Yamamoto, 2013-03-09 Analytic Extension is a mysteriously beautiful property of
analytic functions. With this point of view in mind the related survey papers were gathered from
various fields in analysis such as integral transforms, reproducing kernels, operator inequalities,
Cauchy transform, partial differential equations, inverse problems, Riemann surfaces,
Euler-Maclaurin summation formulas, several complex variables, scattering theory, sampling theory,
and analytic number theory, to name a few. Audience: Researchers and graduate students in
complex analysis, partial differential equations, analytic number theory, operator theory and inverse
problems.
  calculus 2 important formulas: Mathematical Connections Albert Cuoco, 2005-08-11 This
book contains key topics that form the foundations for high-school mathematics.
  calculus 2 important formulas: Entailment, Vol. II Alan Ross Anderson, Nuel D. Belnap, Jr., J.
Michael Dunn, 2017-03-14 In spite of a powerful tradition, more than two thousand years old, that in
a valid argument the premises must be relevant to the conclusion, twentieth-century logicians
neglected the concept of relevance until the publication of Volume I of this monumental work. Since
that time relevance logic has achieved an important place in the field of philosophy: Volume II of
Entailment brings to a conclusion a powerful and authoritative presentation of the subject by most of
the top people working in the area. Originally the aim of Volume II was simply to cover certain topics
not treated in the first volume--quantification, for example--or to extend the coverage of certain
topics, such as semantics. However, because of the technical progress that has occurred since the
publication of the first volume, Volume II now includes other material. The book contains the work of
Alasdair Urquhart, who has shown that the principal sentential systems of relevance logic are
undecidable, and of Kit Fine, who has demonstrated that, although the first-order systems are
incomplete with respect to the conjectured constant domain semantics, they are still complete with
respect to a semantics based on arbitrary objects. Also presented is important work by the other
contributing authors, who are Daniel Cohen, Steven Giambrone, Dorothy L. Grover, Anil Gupta, Glen
Helman, Errol P. Martin, Michael A. McRobbie, and Stuart Shapiro. Robert G. Wolf's bibliography of
3000 items is a valuable addition to the volume. Originally published in 1992. The Princeton Legacy
Library uses the latest print-on-demand technology to again make available previously out-of-print
books from the distinguished backlist of Princeton University Press. These editions preserve the
original texts of these important books while presenting them in durable paperback and hardcover
editions. The goal of the Princeton Legacy Library is to vastly increase access to the rich scholarly
heritage found in the thousands of books published by Princeton University Press since its founding
in 1905.
  calculus 2 important formulas: Calculus II Formula Sheet Jonathan Tullis, 2017-07-08 This
calculus formula sheet contains all of the most commonly used formulas, theorems, and identities
from a college level second semester calculus course.
  calculus 2 important formulas: Theory of Differential Equations in Engineering and
Mechanics Kam Tim Chau, 2017-09-22 This gives comprehensive coverage of the essential



differential equations students they are likely to encounter in solving engineering and mechanics
problems across the field -- alongside a more advance volume on applications. This first volume
covers a very broad range of theories related to solving differential equations, mathematical
preliminaries, ODE (n-th order and system of 1st order ODE in matrix form), PDE (1st order, 2nd,
and higher order including wave, diffusion, potential, biharmonic equations and more). Plus more
advanced topics such as Green’s function method, integral and integro-differential equations,
asymptotic expansion and perturbation, calculus of variations, variational and related methods, finite
difference and numerical methods. All readers who are concerned with and interested in
engineering mechanics problems, climate change, and nanotechnology will find topics covered in
these books providing valuable information and mathematics background for their multi-disciplinary
research and education.
  calculus 2 important formulas: FST TCS 2003: Foundations of Software Technology and
Theoretical Computer Science Paritosh K Pandya, Jaikumar Radhakrishnan, 2003-11-24 This book
constitutes the refereed proceedings of the 23rd Conference on Foundations of Software Technology
and Theoretical Computer Science, FST TCS 2003, held in Mumbai, India in December 2003. The 23
revised full papers presented together with 4 invited papers and the abstract of an invited paper
were carefully reviewed and selected from 160 submissions. A broad variety of current topics from
the theory of computing are addressed, ranging from algorithmics and discrete mathematics to
logics and programming theory.
  calculus 2 important formulas: Dictionary of Classical and Theoretical Mathematics
Catherine Cavagnaro, William T. Haight, II, 2001-02-26 Containing more than 1,000 entries, the
Dictionary of Classical and Theoretical Mathematics focuses on mathematical terms and definitions
of critical importance to practicing mathematicians and scientists. This single-source reference
provides working definitions, meanings of terms, related references, and a list of alternative terms
and definitions. The dictionary is one of five constituent works that make up the casebound CRC
Comprehensive Dictionary of Mathematics.
  calculus 2 important formulas: Pre-Calculus For Dummies Krystle Rose Forseth, Christopher
Burger, Michelle Rose Gilman, Deborah J. Rumsey, 2008-04-07 Offers an introduction to the
principles of pre-calculus, covering such topics as functions, law of sines and cosines, identities,
sequences, series, and binomials.
  calculus 2 important formulas: Encyclopaedia of Mathematics M. Hazewinkel, 2013-12-01
  calculus 2 important formulas: Annual Register University of Chicago, 1913
  calculus 2 important formulas: Asset Pricing and Portfolio Choice Theory Kerry E. Back,
2017-01-04 In the 2nd edition of Asset Pricing and Portfolio Choice Theory, Kerry E. Back offers a
concise yet comprehensive introduction to and overview of asset pricing. Intended as a textbook for
asset pricing theory courses at the Ph.D. or Masters in Quantitative Finance level with extensive
exercises and a solutions manual available for professors, the book is also an essential reference for
financial researchers and professionals, as it includes detailed proofs and calculations as section
appendices. The first two parts of the book explain portfolio choice and asset pricing theory in
single-period, discrete-time, and continuous-time models. For valuation, the focus throughout is on
stochastic discount factors and their properties. A section on derivative securities covers the usual
derivatives (options, forwards and futures, and term structure models) and also applications of
perpetual options to corporate debt, real options, and optimal irreversible investment. A chapter on
explaining puzzles and the last part of the book provide introductions to a number of additional
current topics in asset pricing research, including rare disasters, long-run risks, external and
internal habits, asymmetric and incomplete information, heterogeneous beliefs, and
non-expected-utility preferences. Each chapter includes a Notes and References section providing
additional pathways to the literature. Each chapter also includes extensive exercises.
  calculus 2 important formulas: Pre-Calculus For Dummies Yang Kuang, Elleyne Kase,
2012-06-26 Offers an introduction to the principles of pre-calculus, covering such topics as
functions, law of sines and cosines, identities, sequences, series, and binomials.
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