surface area of a sphere calculus

surface area of a sphere calculus is a fundamental concept in mathematics
that pertains to the measurement of the total area that the surface of a
sphere occupies. This topic not only incorporates geometric principles but
also delves into calculus to derive formulas and understand the implications
of changes in dimensions. In this article, we will explore the derivation of
the surface area of a sphere using calculus, the application of integration
in this process, and how it relates to real-world scenarios. We will also
provide insights into the significance of the surface area in various fields
such as physics, engineering, and design.

To facilitate a comprehensive understanding, this article will include a
detailed breakdown of relevant concepts, equations, and examples. We will
conclude with a FAQ section addressing common questions regarding the surface
area of a sphere in calculus.

e Understanding the Sphere

e Deriving the Surface Area Formula

e Applications of the Surface Area of a Sphere

e Calculus Concepts Related to Surface Area

e Common Questions about Surface Area of a Sphere in Calculus

Understanding the Sphere

A sphere is defined as a perfectly symmetrical three-dimensional object where
every point on its surface is equidistant from its center. The distance from
the center of the sphere to any point on its surface is called the radius
(r). The diameter (d) of the sphere is twice the radius, expressed as d = 2r.
The unique properties of spheres make them a significant subject of study in
geometry and calculus.

In mathematical terms, the equation of a sphere centered at the origin in a
three-dimensional Cartesian coordinate system can be expressed as:

X2+y2+22=r2

Understanding the geometry of spheres is crucial, as it lays the groundwork
for calculating the surface area and volume. The surface area of a sphere has



broad implications in various fields, including physics, engineering, and
even art. For instance, in physics, the surface area of a sphere can affect
the rate of heat transfer or the drag force on spherical objects in motion.

Deriving the Surface Area Formula

The surface area (A) of a sphere can be derived through the method of
integration, specifically using the concept of infinitesimal surface
elements. The process begins with considering the sphere as a collection of
infinitesimally thin circular disks stacked along its height. By integrating
these disks, we can find the total surface area.

Using Integration to Find Surface Area

To derive the surface area formula, we can use spherical coordinates, where a
point on the surface of the sphere is represented by two angles: the polar
angle (6) and the azimuthal angle (¢). The infinitesimal surface area element
(dA) on the sphere can be expressed as:

dA = r2 sin(6) de d¢

To find the total surface area, we integrate this area element over the
appropriate limits for © and ¢:

1. 8 ranges from @ to n (from the north pole to the south pole).

2. ¢ ranges from O to 2m (around the full circumference of the sphere).

The surface area A can then be calculated using the following integral:
A= [(from 0 to 2n) J(from O to m) r2 sin(6) d6 d¢

Evaluating this double integral results in:

A = 4nr?

This formula indicates that the surface area of a sphere is proportional to
the square of its radius, further emphasizing the significant role of radius
in determining surface area.



Applications of the Surface Area of a Sphere

The surface area of a sphere has practical applications across various
disciplines. Understanding these applications emphasizes the relevance of the
surface area in real-world scenarios.

In Physics

In the field of physics, the surface area of a sphere is crucial in
calculations involving heat transfer, light emission, and radiation. For
example, the Stefan-Boltzmann Law states that the power radiated per unit
area of a black body is proportional to the fourth power of its absolute
temperature. Thus, the surface area of spherical stars affects how they
radiate energy into space.

In Engineering

Engineers often utilize the surface area of spheres when designing tanks,
pipes, and various structures. The calculations for material costs, thermal
properties, and structural integrity frequently rely on accurate surface area
measurements.

In Medicine

In medical imaging and treatment, the surface area of spherical objects, such
as cells or tumors, can influence drug delivery systems. Understanding the
surface area can help in optimizing the effectiveness of treatments by
ensuring that drugs are delivered efficiently to target areas.

Calculus Concepts Related to Surface Area

The study of the surface area of a sphere is not just a standalone topic; it
intertwines with various calculus concepts that enhance our understanding of
geometry and physical phenomena.

Volume and Surface Area Relationship

The relationship between the volume (V) and surface area (A) of a sphere is



governed by the following formulas:

e Volume: V = (4/3)nr3

e Surface Area: A = 4nr?

These equations illustrate how changes in the radius affect both properties,
emphasizing that surface area increases with the square of the radius, while
volume increases with the cube of the radius.

Applications of Derivatives

Calculus also provides tools such as derivatives, which can be applied to
study how the surface area changes with respect to the radius. The derivative
of the surface area with respect to the radius gives insight into the rate of
change of surface area as the size of the sphere varies:

dA/dr = 8nr

This derivative indicates that as the radius of the sphere increases, the
surface area increases at an accelerating rate, which is crucial in fields
such as materials science and physics.

Common Questions about Surface Area of a Sphere
in Calculus

Q: What is the formula for the surface area of a
sphere?

A: The formula for the surface area of a sphere is A = 4nr?, where r is the
radius of the sphere.

Q: How is the surface area of a sphere derived using
calculus?

A: The surface area is derived using integration in spherical coordinates,
calculating the infinitesimal area elements over the angles 6 and ¢, leading
to the total surface area A = 4nr2.



Q: Why is the surface area important in physics?

A: The surface area is important in physics because it affects phenomena such
as heat transfer, radiation, and the physical properties of spherical
objects.

Q: How does the surface area relate to the volume of
a sphere?

A: The surface area and volume of a sphere are related through their
formulas, where the surface area increases with the square of the radius
while volume increases with the cube of the radius.

Q: Can the surface area of a sphere be calculated if
only the diameter is known?

A: Yes, the surface area can be calculated using the diameter by first
determining the radius (r = d/2) and then applying the formula A = 4nr2.

Q: What practical applications utilize the concept
of the surface area of a sphere?

A: Practical applications include engineering design, medical imaging, and
physics calculations involving heat transfer and radiation.

Q: What is the significance of the derivative of the
surface area with respect to the radius?

A: The derivative dA/dr = 8nr indicates how the surface area changes as the
radius increases, showing that the surface area grows at an accelerating rate
with increasing size.

Q: Are there any real-world examples of spheres
where surface area is critical?

A: Yes, examples include spheres in fluid dynamics, such as bubbles and
droplets, where surface tension and surface area play crucial roles in
stability and behavior.

Q: How does calculus enhance the study of the
surface area of a sphere?

A: Calculus enhances the study by allowing for precise calculations of



changes in surface area and volume, providing insights into their
relationships and applications in various fields.
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surface area of a sphere calculus: Calculus Howard Anton, Irl C. Bivens, Stephen Davis,
2021-10-19 In the newly revised Twelfth Edition of Calculus: Early Transcendentals, an expert team
of mathematicians delivers a rigorous and intuitive exploration of calculus, introducing polynomials,
rational functions, exponentials, logarithms, and trigonometric functions early in the text. Using the
Rule of Four, the authors present mathematical concepts from verbal, algebraic, visual, and
numerical points of view. The book includes numerous exercises, applications, and examples that
help readers learn and retain the concepts discussed within.

surface area of a sphere calculus: Basic Mathematics for the Physical Sciences Robert
Lambourne, Michael Tinker, 2000-04-07 This textbook provides a thorough introduction to the
essential mathematical techniques needed in the physical sciences. Carefully structured as a series
of self-paced and self-contained chapters, this text covers the basic techniques on which more
advanced material is built. Starting with arithmetic and algebra, the text then moves on to cover
basic elements of geometry, vector algebra, differentiation and finally integration, all within an
applied environment. The reader is guided through these different techniques with the help of
numerous worked examples, applications, problems, figures, and summaries. The authors provide
high-quality and thoroughly class-tested material to meet the changing needs of science students.
The book: * Is a carefully structured text, with self-contained chapters. * Gradually introduces
mathematical techniques within an applied environment. * Includes many worked examples,
applications, problems, and summaries in each chapter. This text is an essential resource for all
students of physics, chemistry and engineering, needing to develop or refresh their knowledge of
basic mathematics. The book's structure makes it equally valuable for course use, home study or
distance learning.

surface area of a sphere calculus: Electromagnetics and Transmission Lines Robert Alan
Strangeway, Steven Sean Holland, James Elwood Richie, 2022-10-24 Electromagnetics and
Transmission Lines Textbook resource covering static electric and magnetic fields, dynamic
electromagnetic fields, transmission lines, antennas, and signal integrity within a single course
Electromagnetics and Transmission Lines provides coverage of what every electrical engineer (not
just the electromagnetic specialist) should know about electromagnetic fields and transmission lines.
This work examines several fundamental electrical engineering concepts and components from an
electromagnetic fields viewpoint, such as electric circuit laws, resistance, capacitance, and self and
mutual inductances. The approach to transmission lines (T-lines), Smith charts, and scattering
parameters establishes the underlying concepts of vector network analyzer (VNA) measurements.
System-level antenna parameters, basic wireless links, and signal integrity are examined in the final
chapters. As an efficient learning resource, electromagnetics and transmission lines content is
strategically modulated in breadth and depth towards a single semester objective. Extraneous,
distracting topics are excluded. The wording style is somewhat more conversational than most
electromagnetics textbooks in order to enhance student engagement and inclusivity while conveying
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the rigor that is essential for engineering student development. To aid in information retention, the
authors also provide supplementary material, including a homework solutions manual, lecture notes,
and VNA experiments. Sample topics covered in Electromagnetics and Transmission Lines include:
Vector algebra and coordinate systems, Coulomb’s law, Biot-Savart law, Gauss’s law, and solenoidal
magnetic flux Electric potential, Ampere’s circuital law, Faraday’s law, displacement current, and
the electromagnetic principles underlying resistance, capacitance, and self and mutual inductances
The integral form of Maxwell’s equations from a conceptual viewpoint that relates the equations to
physical understanding (the differential forms are also included in an appendix) DC transients and
AC steady-state waves, reflections, and standing waves on T-lines Interrelationships of AC
steady-state T-line theory, the Smith chart, and scattering parameters Antenna basics and
line-of-sight link analysis using the Friis equation An introduction to signal integrity
Electromagnetics and Transmission Lines is an authoritative textbook learning resource, suited
perfectly for engineering programs at colleges and universities with a single required
electromagnetic fields course. Student background assumptions are multivariable calculus, DC and
AC electric circuits, physics of electromagnetics, and elementary differential equations.

surface area of a sphere calculus: A Student's Guide to Lagrangians and Hamiltonians
Patrick Hamill, 2014 A concise treatment of variational techniques, focussing on Lagrangian and
Hamiltonian systems, ideal for physics, engineering and mathematics students.

surface area of a sphere calculus: Basic Statistical Mechanics Peeter Joot, This document is
based on my lecture notes for the Winter 2013, University of Toronto Basic Statistical Mechanics
course (PHY452H1S), taught by Prof. Arun Paramekanti. Official course description: “Classical and
quantum statistical mechanics of noninteracting systems; the statistical basis of thermodynamics;
ensembles, partition function; thermodynamic equilibrium; stability and fluctuations; formulation of
quantum statistics; theory of simple gases; ideal Bose and Fermi systems.” This document contains:
* Plain old lecture notes. These mirror what was covered in class, possibly augmented with
additional details. * Personal notes exploring details that were not clear to me from the lectures, or
from the texts associated with the lecture material. * Assigned problems. two problem sets. * Some
worked problems attempted as course prep, for fun, or for test preparation, or post test reflection. ¢
Links to Mathematica workbooks associated with these notes.

surface area of a sphere calculus: Shifting the Earth Arthur Mazer, 2011-09-09 Discover
how mathematics and science have propelled history From Ancient Greece to the Enlightenment and
then on to modern times, Shifting the Earth: The Mathematical Quest to Understand the Motion of
the Universe takes readers on a journey motivated by the desire to understand the universe and the
motion of the heavens. The author presents a thought-provoking depiction of the sociopolitical
environment in which some of the most prominent scientists in history lived and then provides a
mathematical account of their contributions. From Eudoxus to Einstein, this fascinating book
describes how, beginning in ancient times, pioneers in the sciences and mathematics have
dramatically changed our vision of who we are as well as our place in the universe. Readers will
discover how Ptolemy's geocentric model evolved into Kepler's heliocentric model, with Copernicus
as the critical intermediary. The author explains how one scientific breakthrough set the stage for
the next one, and he also places the scientists and their discoveries within the context of history,
including: Archimedes, Apollonius, and the Punic Wars Ptolemy and the rise of Christianity
Copernicus and the Renaissance Kepler and the Counter-Reformation Newton and the
Enlightenment Einstein and the detonation of the atom bomb Each chapter presents the work of a
single scientist or mathematician, building on the previous chapters to demonstrate the evolutionary
process of discovery. Chapters begin with a narrative section and conclude with a mathematical
presentation of one of the scientist's original works. Most of these mathematical presentations,
including the section on Einstein's special relativity, are accessible using only basic mathematics;
however, readers can skip the mathematical sections and still follow the evolution of science and
mathematics. Shifting the Earth is an excellent book for anyone interested in the history of
mathematics and how the quest to understand the motion of the heavens has influenced the broader



history of humankind.

surface area of a sphere calculus: Mathematical Achievements of Pre-modern Indian
Mathematicians T.K Puttaswamy, 2012-08-27 Mathematics in India has a long and impressive
history. Presented in chronological order, this book discusses mathematical contributions of
Pre-Modern Indian Mathematicians from the Vedic period (800 B.C.) to the 17th Century of the
Christian era. These contributions range across the fields of Algebra, Geometry and Trigonometry.
The book presents the discussions in a chronological order, covering all the contributions of one
Pre-Modern Indian Mathematician to the next. It begins with an overview and summary of previous
work done on this subject before exploring specific contributions in exemplary technical detail. This
book provides a comprehensive examination of pre-Modern Indian mathematical contributions that
will be valuable to mathematicians and mathematical historians. Contains more than 160 original
Sanskrit verses with English translations giving historical context to the contributions Presents the
various proofs step by step to help readers understand Uses modern, current notations and symbols
to develop the calculations and proofs

surface area of a sphere calculus: Egan's Fundamentals of Respiratory Care - E-Book Robert
M. Kacmarek, James K. Stoller, Al Heuer, 2016-02-05 Designed for optimal student learning for over
40 years, Egan’s Fundamentals of Respiratory Care, 11th Edition provides you with the strong
background you need to succeed in the field of respiratory care. Nicknamed the Bible for respiratory
care, it helps you gain a thorough understanding of the role of respiratory therapists, the scientific
basis for treatment, and clinical applications. Comprehensive chapters correlate to the most
up-to-date 2015 NBRC Detailed Content Outline for the TM-CE to successfully prepare you for
clinical and credentialing exam success. Always in step with the ever-changing field of respiratory
care, this easy-to-read new edition features five new chapters, as well as new information on online
charting systems, patient databases, research databases, meaningful use, simulation, and an
expanded discussion of the electronic medical record system. User-friendly full-color design calls
attention to special features to enhance learning. Evolve learning resources include PowerPoint
slides, Test Bank questions, an English-Spanish glossary, an image collection, a Body Spectrum
Anatomy Coloring Book, and student lecture notes that enhance instructors’ teaching and students’
learning. Student Workbook reflects the text’s updated content and serves as a practical study guide
offering numerous case studies, experiments, and hands-on activities. Therapist-Driven Protocols
(TDPs) used by RTs in hospitals to assess a patient, initiate care, and evaluate outcomes, are
incorporated throughout the text to develop your critical thinking skills and teach the value of
following an established protocol. Expert authorship from the leading figures in respiratory care
ensures that critical content is covered thoroughly and accurately. Excerpts of 40 published Clinical
Practice Guidelines provide you with important information regarding patient care,
indications/contraindications, hazards and complications, assessment of need, and assessment of
outcome and monitoring. UNIQUE! Egan's trusted reputation as the preeminent fundamental
respiratory care textbook for more than 40 years maintains its student focus and comprehensive
coverage while keeping in step with the profession. Updated content reflects changes in the industry
to ensure it is both current and clinically accurate and prepares you for a career as a respiratory
therapist in today’s health care environment. UNIQUE! Mini Clinis give you an opportunity to apply
text content to actual patient care through short, critical-thinking case scenarios. Mini Clinis can
also be used as a point of focus in class discussion to strengthen students' critical thinking skills.
UNIQUE! Rules of Thumb highlight rules, formulas, and key points that are important to clinical
practice. Bulleted learning objectives aligned with summary checklists to highlight key content at
the beginning and at the end of each chapter, paralleling the three areas tested on the 2015 NBRC
Therapist Multiple-Choice Examination: recall, analysis, and application.

surface area of a sphere calculus: Quantitative Understanding of Biosystems Thomas M.
Nordlund, Peter M. Hoffmann, 2019-04-16 Praise for the prior edition The author has done a
magnificent job... this book is highly recommended for introducing biophysics to the motivated and
curious undergraduate student. —Contemporary Physics a terrific text ... will enable students to



understand the significance of biological parameters through quantitative examples—a modern way
of learning biophysics. —American Journal of Physics A superb pedagogical textbook... Full-color
illustrations aid students in their understanding —Midwest Book Review This new edition provides a
complete update to the most accessible yet thorough introduction to the physical and quantitative
aspects of biological systems and processes involving macromolecules, subcellular structures, and
whole cells. It includes two brand new chapters covering experimental techniques, especially atomic
force microscopy, complementing the updated coverage of mathematical and computational tools.
The authors have also incorporated additions to the multimedia component of video clips and
animations, as well as interactive diagrams and graphs. Thomas Nordlund is professor emeritus in
the Department of Physics at The University of Alabama at Birmingham. He is an elected fellow of
the American Physical Society and has been studying biomolecular dynamics for over thirty years.
Peter M. Hoffmann is a professor in the Department of Physics and Astronomy at Wayne State
University in Detroit, Michigan, where he founded the biomedical physics program. He has been
involved in soft matter and biophysics research for twenty-five years, and earned his PhD in
materials science and engineering from Johns Hopkins University.

surface area of a sphere calculus: Number Theory and Geometry through History J. S.
Chahal, 2025-05-22 This is a unique book that teaches mathematics and its history simultaneously.
Developed from a course on the history of mathematics, this book is aimed at mathematics teachers
who need to learn more about mathematics than its history, and in a way they can communicate it to
middle and high school students. The author hopes to overcome, through the teachers using this
book, math phobia among these students. Number Theory and Geometry through History develops
an appreciation of mathematics by not only looking at the work of individual, including Euclid, Euler,
Gauss, and more, but also how mathematics developed from ancient civilizations. Brahmins (Hindu
priests) devised our current decimal number system now adopted throughout the world. The concept
of limit, which is what calculus is all about, was not alien to ancient civilizations as Archimedes used
a method similar to the Riemann sums to compute the surface area and volume of the sphere. No
theorem here is cited in a proof that has not been proved earlier in the book. There are some
exceptions when it comes to the frontier of current research. Appreciating mathematics requires
more than thoughtlessly reciting first the ten by ten, then twenty by twenty multiplication tables.
Many find this approach fails to develop an appreciation for the subject. The author was once one of
those students. Here he exposes how he found joy in studying mathematics, and how he developed a
lifelong interest in it he hopes to share. The book is suitable for high school teachers as a textbook
for undergraduate students and their instructors. It is a fun text for advanced readership interested
in mathematics.

surface area of a sphere calculus: The Ellipse Arthur Mazer, 2011-09-26 Explores the
development of the ellipse and presents mathematical concepts within a rich, historical context The
Ellipse features a unique, narrative approach when presenting the development of this mathematical
fixture, revealing its parallels to mankind's advancement from the Counter-Reformation to the
Enlightenment. Incorporating illuminating historical background and examples, the author brings
together basic concepts from geometry, algebra, trigonometry, and calculus to uncover the ellipse as
the shape of a planet's orbit around the sun. The book begins with a discussion that tells the story of
man's pursuit of the ellipse, from Aristarchus to Newton's successful unveiling nearly two
millenniums later. The narrative draws insightful similarities between mathematical developments
and the advancement of the Greeks, Romans, Medieval Europe, and Renaissance Europe. The author
begins each chapter by setting the historical backdrop that is pertinent to the mathematical material
that is discussed, equipping readers with the knowledge to fully grasp the presented examples and
derive the ellipse as the planetary pathway. All topics are presented in both historical and
mathematical contexts, and additional mathematical excursions are clearly marked so that readers
have a guidepost for the materials' relevance to the development of the ellipse. The Ellipse is an
excellent book for courses on the history of mathematics at the undergraduate level. It is also a
fascinating reference for mathematicians, engineers, or anyone with a general interest in historical



mathematics.

surface area of a sphere calculus: Elementary Differential Equations Charles Roberts,
2018-12-13 Elementary Differential Equations, Second Edition is written with the knowledge that
there has been a dramatic change in the past century in how solutions to differential equations are
calculated. However, the way the topic has been taught in introductory courses has barely changed
to reflect these advances, which leaves students at a disadvantage. This second edition has been
created to address these changes and help instructors facilitate new teaching methods and the latest
tools, which includes computers. The text is designed to help instructors who want to use computers
in their classrooms. It accomplishes this by emphasizing and integrating computers in teaching
elementary or ordinary differential equations. Many examples and exercises included in the text
require the use of computer software to solve problems. It should be noted that since instructors use
their own preferred software, this book has been written to be independent of any specific software
package. Features: Focuses on numerical methods and computing to generate solutions Features
extensive coverage of nonlinear differential equations and nonlinear systems Includes software
programs to solve problems in the text which are located on the author's website Contains a wider
variety of non-mathematical models than any competing textbook This second edition is a valuable,
up-to-date tool for instructors teaching courses about differential equations. It serves as an excellent
introductory textbook for undergraduate students majoring in applied mathematics, computer
science, various engineering disciplines and other sciences. They also will find that the textbook will
aide them greatly in their professional careers because of its instructions on how to use computers
to solve equations.

surface area of a sphere calculus: Conceptual Maths Peter Mattock, 2023-04-05 Written by
Peter Mattock, Conceptual Maths: Teaching 'about' (rather than just 'how to do') mathematics in
schoolsaims to empower teachers to support students on a comprehensive and coherent journey
through school mathematics. Showcasing the best models, metaphors and representations, it
provides excellent examples, explanations and exercises that can be used across the curriculum.
Concepts are at the heart of the study of mathematics. They are the ideas that remain constant
whenever they are encountered, but which combine and build upon each other to create the
mathematical universe. It is the structure of each concept that gives rise to the procedures that are
used in calculation and problem-solving - and, by learning about these structures, a learner can
make sense of how different processes work and use them flexibly as need demands. In his first
book,Visible Maths, Peter Mattock focused on the use of representations and manipulatives as
images and tools and how this can provide a window into some of these mathematical structures. His
aim in Conceptual Mathsis to go deeper, beyond the procedures, and to shed greater light on the
structures of the subject's different concepts. The book explores how a variety of visual tools and
techniques can be used in the classroom to deepen pupils' understanding of mathematical
structures, concepts and operations, including: number; addition and subtraction; multiplication and
multiples; division and factors; proportionality; functionality; measures; accuracy; probability; shape
and transformation; and vectors, among many others. In so doing, Peter equips teachers with the
confidence and practical know-how to help learners assimilate knowledge of mathematical concepts
into their schema and take their learning to the next level. Containing numerous full-colour
diagrams and models to illustrate the conceptual takeaways and teaching techniques discussed,
Conceptual Mathsalso includes a glossary covering the key mathematical terms. Suitable for
teachers of maths in primary, secondary and post-16 settings

surface area of a sphere calculus: Geometry of Lengths, Areas, and Volumes James W.
Cannon, 2017-11-16 This is the first of a three volume collection devoted to the geometry, topology,
and curvature of 2-dimensional spaces. The collection provides a guided tour through a wide range
of topics by one of the twentieth century's masters of geometric topology. The books are accessible
to college and graduate students and provide perspective and insight to mathematicians at all levels
who are interested in geometry and topology. The first volume begins with length measurement as
dominated by the Pythagorean Theorem (three proofs) with application to number theory; areas



measured by slicing and scaling, where Archimedes uses the physical weights and balances to
calculate spherical volume and is led to the invention of calculus; areas by cut and paste, leading to
the Bolyai-Gerwien theorem on squaring polygons; areas by counting, leading to the theory of
continued fractions, the efficient rational approximation of real numbers, and Minkowski's theorem
on convex bodies; straight-edge and compass constructions, giving complete proofs, including the
transcendence of and , of the impossibility of squaring the circle, duplicating the cube, and trisecting
the angle; and finally to a construction of the Hausdorff-Banach-Tarski paradox that shows some
spherical sets are too complicated and cloudy to admit a well-defined notion of area.

surface area of a sphere calculus: Ordinary Differential Equations Charles Roberts,
2011-06-13 In the traditional curriculum, students rarely study nonlinear differential equations and
nonlinear systems due to the difficulty or impossibility of computing explicit solutions manually.
Although the theory associated with nonlinear systems is advanced, generating a numerical solution
with a computer and interpreting that solution are fairly elementary. Bringing the computer into the
classroom, Ordinary Differential Equations: Applications, Models, and Computing emphasizes the
use of computer software in teaching differential equations. Providing an even balance between
theory, computer solution, and application, the text discusses the theorems and applications of the
first-order initial value problem, including learning theory models, population growth models,
epidemic models, and chemical reactions. It then examines the theory for n-th order linear
differential equations and the Laplace transform and its properties, before addressing several linear
differential equations with constant coefficients that arise in physical and electrical systems. The
author also presents systems of first-order differential equations as well as linear systems with
constant coefficients that arise in physical systems, such as coupled spring-mass systems, pendulum
systems, the path of an electron, and mixture problems. The final chapter introduces techniques for
determining the behavior of solutions to systems of first-order differential equations without first
finding the solutions. Designed to be independent of any particular software package, the book
includes a CD-ROM with the software used to generate the solutions and graphs for the examples.
The appendices contain complete instructions for running the software. A solutions manual is
available for qualifying instructors.

surface area of a sphere calculus: Mathematics Across Cultures Helaine Selin, 2012-12-06
Mathematics Across Cultures: A History of Non-Western Mathematics consists of essays dealing with
the mathematical knowledge and beliefs of cultures outside the United States and Europe. In
addition to articles surveying Islamic, Chinese, Native American, Aboriginal Australian, Inca,
Egyptian, and African mathematics, among others, the book includes essays on Rationality, Logic
and Mathematics, and the transfer of knowledge from East to West. The essays address the
connections between science and culture and relate the mathematical practices to the cultures
which produced them. Each essay is well illustrated and contains an extensive bibliography. Because
the geographic range is global, the book fills a gap in both the history of science and in cultural
studies. It should find a place on the bookshelves of advanced undergraduate students, graduate
students, and scholars, as well as in libraries serving those groups.

surface area of a sphere calculus: Count Like an Egyptian David Reimer, 2024-11-01 [An]
introduction to the mathematics of the ancient Egyptians . . . in a beautifully designed volume that is
much easier to read than a papyrus scroll. —William Dunham, author of The Calculus Gallery Count
Like an Egyptian provides a fun, hands-on introduction to the intuitive and often-surprising art of
ancient Egyptian math. David Reimer guides you step-by-step through addition, subtraction,
multiplication, and more. You'll be counting like an Egyptian in no time, and along the way you'll
learn firsthand how mathematics is an expression of the culture that uses it, and why there's more to
math than rote memorization and bewildering abstraction. Reimer takes you on a lively and
entertaining tour of the ancient Egyptian world, providing rich historical details and amusing
anecdotes as he presents a host of mathematical problems drawn from different eras of the Egyptian
past. Each of these problems is like a tantalizing puzzle, often with a beautiful and elegant solution.
As you solve them, you'll be immersed in many facets of Egyptian life, from hieroglyphs and pyramid




building to agriculture, religion, and even bread baking and beer brewing. Fully illustrated in color
throughout, Count Like an Egyptian also teaches you some Babylonian computation—the precursor
to our modern system—and compares ancient Egyptian mathematics to today's math, letting you
decide for yourself which is better. This book is a pleasure to read and makes Egyptian math a
pleasure to learn. — San Francisco Book Review An excellent addition to math classrooms at many
different levels. — Scientific American A mental adventure that . . . will appeal both to those who
enjoy mathematical puzzles and to Egyptophiles. — Library Journal

surface area of a sphere calculus: Project Origami Thomas Hull, 2012-12-21 Project Origami:
Activities for Exploring Mathematics, Second Edition presents a flexible, discovery-based approach
to learning origami-math topics. It helps readers see how origami intersects a variety of
mathematical topics, from the more obvious realm of geometry to the fields of algebra, number
theory, and combinatorics. With over 100 new pages, this updated and expanded edition now
includes 30 activities and offers better solutions and teaching tips for all activities. The book
contains detailed plans for 30 hands-on, scalable origami activities. Each activity lists courses in
which the activity might fit, includes handouts for classroom use, and provides notes for instructors
on solutions, how the handouts can be used, and other pedagogical suggestions. The handouts are
also available on the book’s CRC Press web page. Reflecting feedback from teachers and students
who have used the book, this classroom-tested text provides an easy and entertaining way for
teachers to incorporate origami into a range of college and advanced high school math courses. Visit
the author’s website for more information.

surface area of a sphere calculus: A Guided Tour of Mathematical Methods for the
Physical Sciences Roel Snieder, Kasper van Wijk, 2015-03-16 This completely revised edition
provides a tour of the mathematical knowledge and techniques needed by students across the
physical sciences. There are new chapters on probability and statistics and on inverse problems. It
serves as a stand-alone text or as a source of exercises and examples to complement other
textbooks.

surface area of a sphere calculus: Teaching Secondary Mathematics Gregory Hine, Judy
Anderson, Robyn Reaburn, Michael Cavanagh, Linda Galligan, Bing H. Ngu, Bruce White,
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