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ideal as a classroom text or for individual study this unique one volume overview of classical
wave theory covers wave phenomena of acoustics optics electromagnetic radiations and more

this is a text for the third semester of undergraduate physics for students in accelerated
programs who typically are preparing for advanced degrees in science or engineering the third
semester is often the only opportunity for physics departments to present to students who are
not physics majors a coherent background in the physics of waves required later for confident
handling of applied problems especially applications based on quantum mechanics physics is a
coherent subject it is often found that the going gets easier as one goes deeper learning the
mathematical connections tying together the various phenomena even so the steps that took us
from classical wave physics to heisenberg s physical principles of quantum theory were as a
matter of history harder to take than later steps dealing with detailed applications with these
considerations in mind the classical physics of os cillations and waves is developed here at a
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more advanced mathematical level than is customary in second year courses this is done to
explain the classical phenomena but also to provide background for the introductory wave
mechanics leading to a logical integration of the latter subject into the presentation
concurrently detailed applications of quantum mechanics are beyond the mission of the text
the concluding chapters on nonlinear waves solitons and chaos broaden the previously
established concepts of wave behavior while introducing the reader to important topics in
current wave physics

based on the successful multi edition book the physics of vibrations and waves by john pain the
authors carry over the simplicity and logic of the approach taken in the original first edition
with its focus on the patterns underlying and connecting so many aspects of physical behavior
whilst bringing the subject up to date so it is relevant to teaching in the 2Ist century the
transmission of energy by wave propagation is a key concept that has applications in almost
every branch of physics with transmitting mediums essentially acting as a continuum of
coupled oscillators the characterization of these simple oscillators in terms of three parameters
related to the storage exchange and dissipation of energy forms the basis of this book the text
moves naturally on from a discussion of basic concepts such as damped oscillations diffraction
and interference to more advanced topics such as transmission lines and attenuation wave
guides diffusion fourier series and electromagnetic waves in dielectrics and conductors
throughout the text the emphasis on the underlying principles helps readers to develop their
physics insight as an aid to problem solving this book provides undergraduate students of
physics and engineering with the mathematical tools required for full mastery of the concepts
with worked examples presented throughout the text as well as the problem sets concluding
each chapter this textbook will enable students to develop their skills and measure their
understanding of each topic step by step a companion website is also available which includes
solutions to chapter problems and powerpoint slides review of the physics of vibrations and
waves 6e this is an excellent textbook full of interesting material clearly explained and fully
worthy of being studied by future contributors journal of sound and vibration

balancing concise mathematical analysis with real world examples and practical applications
to provide a clear and approachable introduction to wave phenomena

a number of examples and problems to elucidate basic concepts have been added and
typographie errors corrected the first edition has now been used a number of times at
rensselaer in second year courses using the interactive method of teaching this method
includes regu lar problem solving sessions where students work together in groups with aid
from special work sheets there is input from more senior students graduate and under
graduate acting as tutors it was discovered that with this method wave physics can be used by
a wider selection of individuals to advantage than the honors stu dents for whom the text was
originally intended the main factor in a student s success appeared to be the quality of his or
her mathematical preparation it is a pleasure to thank the many students who participated as
tutors special thanks go to howard goldowsky byong kim and richelle thompson who carried
much of the responsibility over the various classes our teaching experience has influenced the
present revision troy august 1994 stephen nettel preface to the first edition this is a text for the
third semester of undergraduate physics for students in accel erated programs who typically
are preparing for advanced degrees in science or engineering the third semester is often the
only opportunity for physics depart ments to present to students who are not physics majors a
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coherent background in the physics of waves required later for confident handling of applied
problems especially applications based on quantum mechanics

the m i t introductory physics series is the result of a program of careful study planning and
development that began in 1960 the education research center at the massachusetts institute
of technology formerly the science teaching center was established to study the process of
instruction aids thereto and the learning process itself with special reference to science
teaching at the university level generous support from a number of foundations provided the
means for assembling and maintaining an experienced staff to co operate with members of
the institute s physics department in the examination improvement and development of physics
curriculum materials for students planning careers in the sciences after careful analysis of
objectives and the problems involved preliminary versions of textbooks were prepared tested
through classroom use at m i t and other institutions re evaluated rewritten and tried again
only then were the final manuscripts undertaken

this book aims to popularize physics by emphasizing conceptual ideas of physics and their
interconnections while avoiding mathematics entirely the approach is to explore intriguing
topics of daily relevance by asking and discussing questions thereby the reader can participate
in developing answers which enables a deeper understanding than is achievable with
memorization the topic of this book waves is chosen because we experience waves in many
forms every minute of our lives from sound waves and light waves to quantum waves and brain
waves the target readership of this book is very broad all those with a curious mind about
nature and with a desire to understand how nature works especially laymen youngsters
secondary school children and their teachers

waves are everywhere in our daily life we all experience sound and light with our ears and eyes
we use microwaves to cook and radio waves are transmitted from and are received by our cell
phones these are just some examples of waves that carry energy from point a to b however we
may not know details of the physics underlying all these waves it is important to understand
the mechanisms that generate wave dynamics for a given system it is not straightforward to
explain how an electromagnetic field becomes oscillatory and propagates as a wave waves
sometimes represent the underlying dynamics of observed phenomena at a fundamental level
of physics this book is designed to explore these mechanisms by discussing various aspects of
wave dynamics from as many perspectives as possible the target audiences are undergraduate
students majoring in engineering science and graduate students majoring in general
engineering going beyond the typical approach to learning science this book discusses wave
dynamics and related concepts at various levels of mathematics and physics sometimes
touching on profound physics behind them this book was written to help readers learn wave
dynamics on a deep physical level and develop innovative ideas in their own fields

simple vibrations piano as a source of sound ocean waves light as a wave atmospheric
phenomena lasers and holography

waves and wave motion are the keys to communication but they can also help us understand
the movement of storms and of planets

this introductory text emphasises physical principles rather than the mathematics each topic
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begins with a discussion of the physical characteristics of the motion or system the
mathematics is kept as clear as possible and includes elegant mathematical descriptions where
possible designed to provide a logical development of the subject the book is divided into two
sections vibrations followed by waves a particular feature is the inclusion of many examples
frequently drawn from everyday life along with more cutting edge ones each chapter includes
problems ranging in difficulty from simple to challenging and includes hints for solving
problems numerous worked examples included throughout the book

bridging lower division physics survey courses with upper division physics courses oscillations
and waves an introduction develops a unified mathematical theory of oscillations and waves in
physical systems emphasizing physics over mathematics the author includes many examples
from discrete mechanical optical and quantum mechanical systems continuous gases fluids and
elastic solids electronic circuits and electromagnetic waves assuming familiarity with the laws
of physics and college level mathematics the book focuses on oscillations and waves whose
governing differential equations are linear the author covers aspects of optics that crucially
depend on the wave like nature of light such as wave optics he also introduces the
conventional complex representation of oscillations and waves later in the text during the
discussion of quantum mechanical waves this helps students thoroughly understand how to
represent oscillations and waves in terms of regular trigonometric functions before using the
more convenient but much more abstract complex representation based on the author s
longstanding course at the university of texas at austin this classroom tested text helps
students acquire a sound physical understanding of wave phenomena it eases students difficult
transition between lower division courses that mostly encompass algebraic equations and
upper division courses that rely on differential equations

this textbook addressed primarily to physics and engineering students is a comprehensive
introduction to waves and oscillations both mechanical and electromagnetic elementary
aspects of matter waves are also considered one objective is to illustrate the physics involved
in the description and analysis of waves through a wide range of examples from purely
mechanical and purely electromagnetic to coupled electro mechanical waves such as plasma
oscillations and hydromagnetic waves in this process the use of complex amplitudes in the
mathematical analysis is illuminated and encouraged to make tractable a wider range of
problems than is ordinarily considered in an introductory text general concepts and wave
phenomena such as wave energy and momentum interference diffraction scattering dispersion
and the doppler effect are illustrated by numerous examples and demonstrations among the
special topics covered are waves on periodic structures and in solids wave guides a detailed
analysis of light scattering from thermal fluctuations of a liquid surface and feedback
instabilities important ideas and equations are displayed in boxes for easy reference and there
are numerous examples throughout the text and exercises at the end of every chapter
undergraduates and graduates should find this an indispensable account of this central
subject in science and engineering

let s talk about waves of energies in this physics book for young learners in this book complex
discussions are given a new light by using a child friendly approach to sharing information you
will notice an increase in interest the more your child delves into the pages of this book
encourage your child to study without getting bored buy a copy today
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written to complement course textbooks this book focuses on the topics that undergraduates in
physics and engineering find most difficult

the main theme of this best selling book is that the transmission of energy by wave
propagation is fundamental to almost every branch of physics therefore besides giving
students a thorough grounding in the theory of wave and vibrations the book also
demonstrates the pattern and unity of a large part of physics this new edition has been
thoroughly revised with the help of professor lyle roelofs of haverford college usa as with
earlier editions there are large numbers of problems together with hints on how to solve them
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