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This new edition of Classical Mechanics, aimed at undergraduate physics and engineering students, presents ina user-friendly
style an authoritative approach to the complementary subjects of classical mechanics and relativity. The text starts with a careful
look at Newton's Laws, before applying them in one dimension to oscillations and collisions. More advanced applications including gravitational orbits and rigid body dynamics - are discussed after the limitations of Newton's inertial frames have been
highlighted through an exposition of Einstein's Special Relativity. Examples given throughout are often unusual for an elementary
text, but are made accessible to the reader through discussion and diagrams. Updates and additions for this new edition include:
New vector notation in Chapter 1 An enhanced discussion of equilibria in Chapter 2 A new section on a body falling a large
distance towards a gravitational source in Chapter 2 New sections in Chapter 8 on general rotation about a fixed principal axes,
simple examples of principal axes and principal moments of inertia and kinetic energy of a body rotating about a fixed axis New
sections in chapter 9: Foucault pendulum and free rotation of a rigid body; the latter including the famous tennis racquet theorem
Enhanced chapter summaries at the end of each chapter Novel problems with numerical answers A solutions manual is available
at: www.wiley.com/go/mccall
This book basically caters to the needs of undergraduates and graduates physics students in the area of classical physics,
specially Classical Mechanics and Electricity and Electromagnetism. Lecturers/ Tutors may use it as a resource book. The
contents of the book are based on the syllabi currently used in the undergraduate courses in USA, U.K., and other countries. The
book is divided into 15 chapters, each chapter beginning with a brief but adequate summary and necessary formulas and Line
diagrams followed by a variety of typical problems useful for assignments and exams. Detailed solutions are provided at the end of
each chapter.
This textbook covers all the standard introductory topics in classical mechanics, including Newton's laws, oscillations, energy,
momentum, angular momentum, planetary motion, and special relativity. It also explores more advanced topics, such as normal
modes, the Lagrangian method, gyroscopic motion, fictitious forces, 4-vectors, and general relativity. It contains more than 250
problems with detailed solutions so students can easily check their understanding of the topic. There are also over 350 unworked
exercises which are ideal for homework assignments. Password protected solutions are available to instructors at
www.cambridge.org/9780521876223. The vast number of problems alone makes it an ideal supplementary text for all levels of
undergraduate physics courses in classical mechanics. Remarks are scattered throughout the text, discussing issues that are
often glossed over in other textbooks, and it is thoroughly illustrated with more than 600 figures to help demonstrate key concepts.
Classical MechanicsUniv Science Books
This book guides undergraduate students in the use of Maxima—a computer algebra system—in solving problems in classical
mechanics. It functions well as a supplement to a typical classical mechanics textbook. When it comes to problems that are too
difficult to solve by hand, computer algebra systems that can perform symbolic mathematical manipulations are a valuable tool.
Maxima is particularly attractive in that it is open-source, multiple-platform software that students can download and install free of
charge. Lessons learned and capabilities developed using Maxima are easily transferred to other, proprietary software.
Classical Mechanics: A Computational Approach with Examples using Python and Mathematica provides a unique, contemporary
introduction to classical mechanics, with a focus on computational methods. In addition to providing clear and thorough coverage
of key topics, this textbook includes integrated instructions and treatments of computation. Full of pedagogy, it contains both
analytical and computational example problems within the body of each chapter. The example problems teach readers both
analytical methods and how to use computer algebra systems and computer programming to solve problems in classical
mechanics. End-of-chapter problems allow students to hone their skills in problem solving with and without the use of a computer.
The methods presented in this book can then be used by students when solving problems in other fields both within and outside of
physics. It is an ideal textbook for undergraduate students in physics, mathematics, and engineering studying classical mechanics.
Features: Gives readers the "big picture" of classical mechanics and the importance of computation in the solution of problems in
physics Numerous example problems using both analytical and computational methods, as well as explanations as to how and
why specific techniques were used Online resources containing specific example codes to help students learn computational
methods and write their own algorithms A solutions manual is available via the Routledge Instructor Hub and extra code is
available via the Support Material tab
Advances in the study of dynamical systems have revolutionized the way that classical mechanics is taught and understood.
Classical Dynamics, first published in 1998, is a comprehensive textbook that provides a complete description of this fundamental
branch of physics. The authors cover all the material that one would expect to find in a standard graduate course: Lagrangian and
Hamiltonian dynamics, canonical transformations, the Hamilton-Jacobi equation, perturbation methods, and rigid bodies. They also
deal with more advanced topics such as the relativistic Kepler problem, Liouville and Darboux theorems, and inverse and chaotic
scattering. A key feature of the book is the early introduction of geometric (differential manifold) ideas, as well as detailed
treatment of topics in nonlinear dynamics (such as the KAM theorem) and continuum dynamics (including solitons). The book
contains many worked examples and over 200 homework exercises. It will be an ideal textbook for graduate students of physics,
applied mathematics, theoretical chemistry, and engineering, as well as a useful reference for researchers in these fields. A
solutions manual is available exclusively for instructors.
Classical Dynamics of Particles and Systems presents a modern and reasonably complete account of the classical mechanics of
particles, systems of particles, and rigid bodies for physics students at the advanced undergraduate level. The book aims to
present a modern treatment of classical mechanical systems in such a way that the transition to the quantum theory of physics can
be made with the least possible difficulty; to acquaint the student with new mathematical techniques and provide sufficient practice
in solving problems; and to impart to the student some degree of sophistication in handling both the formalism of the theory and
the operational technique of problem solving. Vector methods are developed in the first two chapters and are used throughout the
book. Other chapters cover the fundamentals of Newtonian mechanics, the special theory of relativity, gravitational attraction and
potentials, oscillatory motion, Lagrangian and Hamiltonian dynamics, central-force motion, two-particle collisions, and the wave
equation.
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maßgeblichen Gebiete ab. Jeder Band vermittelt das im jeweiligen Semester nötige theoretisch-physikalische Rüstzeug.
Übungsaufgaben mit ausführlichen Lösungen dienen der Vertiefung des Stoffs. Band 1 behandelt die klassische
Mechanik. Vorausgesetzt wird nur die übliche Schulmathematik, andere mathematische Hilfsmittel werden zu Beginn
ausführlich erläutert. Die zweifarbig gestaltete Neuauflage wurde grundlegend überarbeitet und ergänzt.
Presents classical mechanics as a thriving field with strong connections to modern physics, with numerous worked
examples and homework problems.
This new edition of a popular textbook offers an original collection of problems in analytical mechanics. Analytical
mechanics is the first chapter in the study and understanding of theoretical physics. Its methods and ideas are crucially
important, as they form the basis of all other branches of theoretical physics, including quantum mechanics, statistical
physics, and field theory. Such concepts as the Lagrangian and Hamiltonian formalisms, normal oscillations, adiabatic
invariants, Liouville theorem, and canonical transformations lay the foundation, without which any further in-depth study
of theoretical physics is impossible. Wherever possible, the authors draw analogies and comparisons with similar
processes in electrodynamics, quantum mechanics, or statistical mechanics while presenting the solutions to the
problems. The book is based on the authors' many years of experience delivering lectures and seminars at the
Department of Physics at Novosibirsk State University — totalling an impressive 110+ years of combined teaching
experience. Most of the problems are original, and will be useful not only for those studying mechanics, but also for those
who teach it. The content of the book corresponds to and roughly follows the mechanics course in the well-known
textbooks by Landau and Lifshitz, Goldstein, or ter Haar. The Collection... starts with the Newtonian equations, motion in
a central field, and scattering. Then the text proceeds to the established, traditional sections of analytical mechanics as
part of the course on theoretical physics: the Lagrangian equations, the Noether theorem, linear and nonlinear
oscillations, Hamilton formalism, and motion of a solid body. As a rule, the solution of a problem is not complete by just
obtaining the required formulae. It's necessary to analyse the result. This can be an interesting process of discovery for
the student and is by no means a "mechanical'' part of the solution. It is also very useful to investigate what happens if
the conditions of the problem are varied. With this in mind, the authors offer suggestions of further problems at the end of
several solutions. First published in 1969 in Russian, this text has become widely used in classrooms around the world. It
has been translated into several languages, and has seen multiple editions in various languages.
If you have a question about Classical Mechanics this is the book with the answers. Classical Mechanics: Questions and
Answers takes some of the best questions and answers asked on the physics.stackexchange.com website. You can use
this book to look up commonly asked questions, browse questions on a particular topic, compare answers to common
topics, check out the original source and much more. This book has been designed to be very easy to use, with many
internal references set up that makes browsing in many different ways possible. Topics covered include: Quantum
Mechanics, Lagrangian Formalism, Hamiltonian Formalism, Newtonian Mechanics, Forces, Energy, Statistical
Mechanics, Homework And Exercises, Mathematical Physics, Poisson Brackets, Differential Geometry and many more."
This textbook takes a broad yet thorough approach to mechanics, aimed at bridging the gap between classical analytic
and modern differential geometric approaches to the subject. Developed by the authors from over 30 years of teaching
experience, the presentation is designed to give students an overview of the many different models used through the
history of the field—from Newton to Hamilton—while also painting a clear picture of the most modern developments. The
text is organized into two parts. The first focuses on developing the mathematical framework of linear algebra and
differential geometry necessary for the remainder of the book. Topics covered include tensor algebra, Euclidean and
symplectic vector spaces, differential manifolds, and absolute differential calculus. The second part of the book applies
these topics to kinematics, rigid body dynamics, Lagrangian and Hamiltonian dynamics, Hamilton–Jacobi theory,
completely integrable systems, statistical mechanics of equilibrium, and impulsive dynamics, among others. This new
edition has been completely revised and updated and now includes almost 200 exercises, as well as new chapters on
celestial mechanics, one-dimensional continuous systems, and variational calculus with applications. Several
Mathematica® notebooks are available to download that will further aid students in their understanding of some of the
more difficult material. Unique in its scope of coverage and method of approach, Classical Mechanics with Mathematica®
will be useful resource for graduate students and advanced undergraduates in applied mathematics and physics who
hope to gain a deeper understanding of mechanics.
A classic textbook on the principles of Newtonian mechanics for undergraduate students, accompanied by numerous
worked examples and problems.
Two dramatically different philosophical approaches to classical mechanics were proposed during the 17th - 18th
centuries. Newton developed his vectorial formulation that uses time-dependent differential equations of motion to relate
vector observables like force and rate of change of momentum. Euler, Lagrange, Hamilton, and Jacobi, developed
powerful alternative variational formulations based on the assumption that nature follows the principle of least action.
These variational formulations now play a pivotal role in science and engineering.This book introduces variational
principles and their application to classical mechanics. The relative merits of the intuitive Newtonian vectorial formulation,
and the more powerful variational formulations are compared. Applications to a wide variety of topics illustrate the
intellectual beauty, remarkable power, and broad scope provided by use of variational principles in physics.The second
edition adds discussion of the use of variational principles applied to the following topics:(1) Systems subject to initial
boundary conditions(2) The hierarchy of related formulations based on action, Lagrangian, Hamiltonian, and equations of
motion, to systems that involve symmetries.(3) Non-conservative systems.(4) Variable-mass systems.(5) The General
Theory of Relativity.Douglas Cline is a Professor of Physics in the Department of Physics and Astronomy, University of
Rochester, Rochester, New York.
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Classical Mechanics with MATLAB Applications is an essential resource for the advanced undergraduate taking
introduction to classical mechanics. Filled with comprehensive examples and thorough descriptions, this text guides
students through the complex topics of rigid body motion, moving coordinate systems, Lagrange's equations, small
vibrations, and the special theory of relativity. Step-by-step illustrations and examples and computational physics tools
further enhance learning and understanding by demonstrating accessible ways of obtaining mathematical solutions. In
addition to the numerous examples throughout, each chapter contains a section of MATLAB code to introduce the topic
of programming scripts and their modification for the reproduction of graphs and simulations.
simulated motion on a computer screen, and to study the effects of changing parameters. -A concise treatment of variational techniques, focussing on Lagrangian and Hamiltonian systems, ideal for physics, engineering
and mathematics students.
TV artist and teacher Hazel Soan is well known for her watercolours of Africa. This illustrated guide is both a safari through her
beloved southern Africa and an instructional journey through a range of subjects, showing different ways to see and paint them.
Aimed at the more practised painter, this is an useful book for the reader looking to add adventure to their painting. Focusing on
the popular medium of watercolour, Hazel travels through South Africa, Namibia, Botswana and Zimbabwe, getting to know her
destinations by painting them. As the journey unfolds, she presents a series of painting projects.
Analytical Mechanics, first published in 1999, provides a detailed introduction to the key analytical techniques of classical
mechanics, one of the cornerstones of physics. It deals with all the important subjects encountered in an undergraduate course
and prepares the reader thoroughly for further study at graduate level. The authors set out the fundamentals of Lagrangian and
Hamiltonian mechanics early on in the book and go on to cover such topics as linear oscillators, planetary orbits, rigid-body
motion, small vibrations, nonlinear dynamics, chaos, and special relativity. A special feature is the inclusion of many 'e-mail
questions', which are intended to facilitate dialogue between the student and instructor. Many worked examples are given, and
there are 250 homework exercises to help students gain confidence and proficiency in problem-solving. It is an ideal textbook for
undergraduate courses in classical mechanics, and provides a sound foundation for graduate study.
Essential Advanced Physics (EAP) is a series comprising four parts: Classical Mechanics, Classical Electrodynamics, Quantum
Mechanics and Statistical Mechanics. Each part consists of two volumes, Lecture notes and Problems with solutions, further
supplemented by an additional collection of test problems and solutions available to qualifying university instructors. Written for
graduate and advanced undergraduate students, the goal of this series is to provide readers with a knowledge base necessary for
professional work in physics, be that theoretical or experimental, fundamental or applied research. From the formal point of view, it
satisfies typical PhD basic course requirements at major universities. Selected parts of the series may also be valuable for
graduate students and researchers in allied disciplines, including astronomy, chemistry, materials science, and mechanical,
electrical, computer and electronic engineering. The EAP series is focused on the development of problem-solving skills. The
following features distinguish it from other graduate-level textbooks: Concise lecture notes ( 250 pages per semester) Emphasis
on simple explanations of the main concepts, ideas and phenomena of physics Sets of exercise problems, with detailed model
solutions in separate companion volumes Extensive cross-referencing between the volumes, united by common style and notation
Additional sets of test problems, freely available to qualifying faculty This volume, Classical Mechanics: Problems with solutions
contains detailed model solutions to the exercise problems formulated in the companion Lecture notes volume. In many cases, the
solutions include result discussions that enhance the lecture material. For the reader's convenience, the problem assignments are
reproduced in this volume.
Classical Mechanics, Second Edition presents a complete account of the classical mechanics of particles and systems for physics
students at the advanced undergraduate level. The book evolved from a set of lecture notes for a course on the subject taught by
the author at California State University, Stanislaus, for many years. It assumes the reader has been exposed to a course in
calculus and a calculus-based general physics course. However, no prior knowledge of differential equations is required.
Differential equations and new mathematical methods are developed in the text as the occasion demands. The book begins by
describing fundamental concepts, such as velocity and acceleration, upon which subsequent chapters build. The second edition
has been updated with two new sections added to the chapter on Hamiltonian formulations, and the chapter on collisions and
scattering has been rewritten. The book also contains three new chapters covering Newtonian gravity, the Hamilton-Jacobi theory
of dynamics, and an introduction to Lagrangian and Hamiltonian formulations for continuous systems and classical fields. To help
students develop more familiarity with Lagrangian and Hamiltonian formulations, these essential methods are introduced relatively
early in the text. The topics discussed emphasize a modern perspective, with special note given to concepts that were
instrumental in the development of modern physics, for example, the relationship between symmetries and the laws of
conservation. Applications to other branches of physics are also included wherever possible. The author provides detailed
mathematical manipulations, while limiting the inclusion of the more lengthy and tedious ones. Each chapter contains homework
problems of varying degrees of difficulty to enhance understanding of the material in the text. This edition also contains four new
appendices on D'Alembert's principle and Lagrange's equations, derivation of Hamilton’s principle, Noether’s theorem, and conic
sections.
A Wall Street Journal Best Book of 2013 If you ever regretted not taking physics in college--or simply want to know how to think
like a physicist--this is the book for you. In this bestselling introduction, physicist Leonard Susskind and hacker-scientist George
Hrabovsky offer a first course in physics and associated math for the ardent amateur. Challenging, lucid, and concise, The
Theoretical Minimum provides a tool kit for amateur scientists to learn physics at their own pace.
Gregory's Classical Mechanics is a major new textbook for undergraduates in mathematics and physics. It is a thorough, selfcontained and highly readable account of a subject many students find difficult. The author's clear and systematic style promotes a
good understanding of the subject: each concept is motivated and illustrated by worked examples, while problem sets provide
plenty of practice for understanding and technique. Computer assisted problems, some suitable for projects, are also included.
The book is structured to make learning the subject easy; there is a natural progression from core topics to more advanced ones
and hard topics are treated with particular care. A theme of the book is the importance of conservation principles. These appear
first in vectorial mechanics where they are proved and applied to problem solving. They reappear in analytical mechanics, where
they are shown to be related to symmetries of the Lagrangian, culminating in Noether's theorem.
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This is the fifth edition of a well-established textbook. It is intended to provide a thorough coverage of the fundamental
principles and techniques of classical mechanics, an old subject that is at the base of all of physics, but in which there
has also in recent years been rapid development. The book is aimed at undergraduate students of physics and applied
mathematics. It emphasizes the basic principles, and aims to progress rapidly to the point of being able to handle
physically and mathematically interesting problems, without getting bogged down in excessive formalism. Lagrangian
methods are introduced at a relatively early stage, to get students to appreciate their use in simple contexts. Later
chapters use Lagrangian and Hamiltonian methods extensively, but in a way that aims to be accessible to
undergraduates, while including modern developments at the appropriate level of detail. The subject has been developed
considerably recently while retaining a truly central role for all students of physics and applied mathematics. This edition
retains all the main features of the fourth edition, including the two chapters on geometry of dynamical systems and on
order and chaos, and the new appendices on conics and on dynamical systems near a critical point. The material has
been somewhat expanded, in particular to contrast continuous and discrete behaviours. A further appendix has been
added on routes to chaos (period-doubling) and related discrete maps. The new edition has also been revised to give
more emphasis to specific examples worked out in detail. Classical Mechanics is written for undergraduate students of
physics or applied mathematics. It assumes some basic prior knowledge of the fundamental concepts and reasonable
familiarity with elementary differential and integral calculus. Contents: Linear MotionEnergy and Angular
MomentumCentral Conservative ForcesRotating FramesPotential TheoryThe Two-Body ProblemMany-Body
SystemsRigid BodiesLagrangian MechanicsSmall Oscillations and Normal ModesHamiltonian MechanicsDynamical
Systems and Their GeometryOrder and Chaos in Hamiltonian SystemsAppendices:VectorsConicsPhase Plane Analysis
Near Critical PointsDiscrete Dynamical Systems — Maps Readership: Undergraduates in physics and applied
mathematics.
In the third edition a number of minor misprints that appeared in the second edition have have been corrected.
Furthermore, 17 new problems have been added, at the end of chapters 6, 8, 9, 11, 12, 13, and 14. The answers to
these 17 problems have not been listed in the 'Answers' section at the end of the book. This will permit the problems to
be used as hand-in problems or perhaps in mid-term exams. JMK €9 PGH Copenhagen May 2000 Preface to the Second
Edition In the second edition, a number of misprints that appeared in the first edition have been corrected. In addition to
this, we have made improvements based on the experience gathered in the use of the first English edition of the book in
the introductory course in physics at the University of Copenhagen. A chapter introducing nonlinear dynamics has been
added. The purpose of this chapter is to provide supplementary reading for the students who are interested in this area of
active research, where Newtonian mechanics plays an essential role. The students who wish to dig deeper, should
consult texts dedicated to the study of nonlinear dynamical systems and chaos. The literature list at the end of this book
contains several references for the topic.
This book restates odd-numbered problems from Taylor's superb CLASSICAL MECHANICS, and then provides detailed
solutions.
The Student Solutions Manual contains detailed solutions to 25 percent of the end-of-chatper problems, as well as
additional problem-solving techniques.
Giving students a thorough grounding in basic problems and their solutions, Analytical Mechanics: Solutions to Problems
in Classical Physics presents a short theoretical description of the principles and methods of analytical mechanics,
followed by solved problems. The authors thoroughly discuss solutions to the problems by taking a comprehensive a
This book contains the exercises from the classical mechanics text Lagrangian and Hamiltonian Mechanics, together with
their complete solutions. It is intended primarily for instructors who are using Lagrangian and Hamiltonian Mechanics in
their course, but it may also be used, together with that text, by those who are studying mechanics on their own.
Master introductory mechanics with ANALYTICAL MECHANICS! Direct and practical, this physics text is designed to
help you grasp the challenging concepts of physics. Specific cases are included to help you master theoretical material.
Numerous worked examples found throughout increase your problem-solving skills and prepare you to succeed on tests.
Learning classical mechanics doesn’t have to be hard What if there was a way to learn classical mechanics without all
the usual fluff? What if there were a book that allowed you to see the whole picture and not just tiny parts of it? Thoughts
like this are the reason that No-Nonsense Classical Mechanics now exists. What will you learn from this book? Get to
know all fundamental mechanics concepts — Grasp why we can describe classical mechanics using the Lagrangian
formalism, the Newtonian formalism, or the Hamiltonian formalism and how these frameworks are connected.Learn to
describe classical mechanics mathematically — Understand the meaning and origin of the most important equations:
Newton's second law, the Euler-Lagrange equation and Hamilton's equations.Master the most important classical
mechanics systems — Read fully annotated, step-by-step calculations and understand the general algorithm we use to
describe them.Get an understanding you can be proud of — Learn about beautiful and deep insights like Noether's
theorem or Liouville's theorem and how classical mechanics emerges in a proper limit of special relativity, quantum
mechanics and general relativity. No-Nonsense Classical Mechanics is the most student-friendly book on classical
nechanics ever written. Here’s why. First of all, it's is nothing like a formal university lecture. Instead, it’s like a casual
conservation with a more experienced student. This also means that nothing is assumed to be “obvious” or “easy to
see”.Each chapter, each section, and each page focuses solely on the goal to help you understand. Nothing is
introduced without a thorough motivation and it is always clear where each equation comes from.The book contains no
fluff since unnecessary content quickly leads to confusion. Instead, it ruthlessly focuses on the fundamentals and makes
sure you’ll understand them in detail. The primary focus on the readers’ needs is also visible in dozens of small features
that you won’t find in any other textbook In total, the book contains more than 100 illustrations that help you understand
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the most important concepts visually. In each chapter, you’ll find fully annotated equations and calculations are done
carefully step-by-step. This makes it much easier to understand what’s going on in.Whenever a concept is used that was
already introduced previously there is a short sidenote that reminds you where it was first introduced and often recites the
main points. In addition, there are summaries at the beginning of each chapter that make sure you won’t get lost.
Classical Mechanics teaches readers how to solve physics problems; in other words, how to put math and physics together to
obtain a numerical or algebraic result and then interpret these results physically. These skills are important and will be needed in
more advanced science and engineering courses. However, more important than developing problem-solving skills and physicalinterpretation skills, the main purpose of this multi-volume series is to survey the basic concepts of classical mechanics and to
provide the reader with a solid understanding of the foundational content knowledge of classical mechanics. Classical Mechanics:
Tools and Vectors is simply about transmitting information. The conventions used to transmit certain types of numerical
information are crucial concepts that must be addressed at the outset of any series on classical mechanics by discussing scalars
versus vectors for example.
Newtonian mechanics : dynamics of a point mass (1001-1108) - Dynamics of a system of point masses (1109-1144) - Dynamics of
rigid bodies (1145-1223) - Dynamics of deformable bodies (1224-1272) - Analytical mechanics : Lagrange's equations (2001-2027)
- Small oscillations (2028-2067) - Hamilton's canonical equations (2068-2084) - Special relativity (3001-3054).
Collection of Problems in Classical Mechanics presents a set of problems and solutions in physics, particularly those involving
mechanics. The coverage of the book includes 13 topics relevant to classical mechanics, such as integration of one-dimensional
equations of motion; the Hamiltonian equations of motion; and adiabatic invariants. The book will be of great use to physics
students studying classical mechanics.
The new edition of a classic text that concentrates on developing general methods for studying the behavior of classical systems,
with extensive use of computation. We now know that there is much more to classical mechanics than previously suspected.
Derivations of the equations of motion, the focus of traditional presentations of mechanics, are just the beginning. This innovative
textbook, now in its second edition, concentrates on developing general methods for studying the behavior of classical systems,
whether or not they have a symbolic solution. It focuses on the phenomenon of motion and makes extensive use of computer
simulation in its explorations of the topic. It weaves recent discoveries in nonlinear dynamics throughout the text, rather than
presenting them as an afterthought. Explorations of phenomena such as the transition to chaos, nonlinear resonances, and
resonance overlap to help the student develop appropriate analytic tools for understanding. The book uses computation to
constrain notation, to capture and formalize methods, and for simulation and symbolic analysis. The requirement that the computer
be able to interpret any expression provides the student with strict and immediate feedback about whether an expression is
correctly formulated. This second edition has been updated throughout, with revisions that reflect insights gained by the authors
from using the text every year at MIT. In addition, because of substantial software improvements, this edition provides algebraic
proofs of more generality than those in the previous edition; this improvement permeates the new edition.
This problem book is ideal for high-school and college students in search of practice problems with detailed solutions. All of the
standard introductory topics in mechanics are covered: kinematics, Newton's laws, energy, momentum, angular momentum,
oscillations, gravity, and fictitious forces. The introduction to each chapter provides an overview of the relevant concepts. Students
can then warm up with a series of multiple-choice questions before diving into the free-response problems which constitute the
bulk of the book. The first few problems in each chapter are derivations of key results/theorems that are useful when solving other
problems. While the book is calculus-based, it can also easily be used in algebra-based courses. The problems that require
calculus (only a sixth of the total number) are listed in an appendix, allowing students to steer clear of those if they wish. Additional
details: (1) Features 150 multiple-choice questions and nearly 250 free-response problems, all with detailed solutions. (2) Includes
350 figures to help students visualize important concepts. (3) Builds on solutions by frequently including extensions/variations and
additional remarks. (4) Begins with a chapter devoted to problem-solving strategies in physics. (5) A valuable supplement to the
assigned textbook in any introductory mechanics course.
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