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writing a new book on the classic subject of special relativity on which numerous important
physicists have contributed and many books have already been written can be like adding another
epicycle to the ptolemaic cosmology furthermore it is our belief that if a book has no new elements
but simply repeats what is written in the existing literature perhaps with a different style then this
is not enough to justify its publication however after having spent a number of years both in class
and research with relativity i have come to the conclusion that there exists a place for a new book
since it appears that somewhere along the way mathem ics may have obscured and prevailed to
the degree that we tend to teach relativity and i believe theoretical physics simply using heavier
mathematics without the inspiration and the mastery of the classic physicists of the last century
moreover current trends encourage the application of techniques in producing quick results and
not tedious conceptual approaches resulting in long lasting reasoning on the other hand physics
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cannot be done a la carte stripped from philosophy or to put it in a simple but dramatic context a
building is not an accumulation of stones as a result of the above a major aim in the writing of this
book has been the distinction between the mathematics of minkowski space and the physics of r
ativity

this book takes the reader from the preliminary ideas of the special theory of relativity str to the
doorsteps of the general theory of relativity gtr the first part explains the main concepts in a
layman s language including str the lorentz transformation relativistic mechanics thereafter the
concept of tensors is built up in detail especially maxwell s stress tensor with illustrative examples
culminating in the energy momentum conservation in electromagnetic fields mathematical
structure of minkowski s space time is constructed and explained graphically the equation of
motion is formulated and then illustrated by the example of relativistic rocket the principle of
covariance is explained with the covariant equations of classical electrodynamics finally the book
constructs the energy tensor which constitutes the source term in einstein s field equation which
clears the passage to the gtr in the book the concepts of tensors are developed carefully and a
large number of numerical examples taken from atomic and nuclear physics the graphs of
important equations are included this is suitable for studies in classical electrodynamics modern
physics and relativity

in most undergraduate physics classes special relativity is taught from a simplistic point of view
using newtonian concepts rather than the relativistic way of thinking this results in students often
finding it difficult to understand properly the new approach new ideas and consequently to solve
relativistic problems furthermore a number of books treat the theory using advanced mathematics
which is not necessary for the first approach to the theory this book is intended to serve two roles
a to treat a student in a systematic constructive way to the basic structure of the theory and b to
provide a large number of solved in detail problems in the kinematics and dynamics of special
relativity concerning the first aim the book introduces the basics of four dimensional mathematics i
e lorentz metric relativistic tensors and prepares through working examples the transition to
general relativity which requires besides the relativistic concepts the use of differential geometry
and tensor analysis the presentation is concise and does not replace a book on special relativity
concerning the second intention the large number of problems provides the necessary material
which can be used in order to familiarize the student with the relativistic world these problems can
be used in the class by the teachers either as working examples or as problem sheets it will be our
pleasure if the book will be useful to both students and teachers

einstein s theories of special relativity and general relativity form a core part of today s
undergraduate or masters level physics curriculum this is a supplementary problem book or
student s manual consisting of 150 problems in each of special and general relativity the problems
which have been developed tested and refined by the authors over the past two decades are a
mixture of short form and multi part extended problems with hints provided where appropriate
complete solutions are elaborated for every problem in a different section of the book some
solutions include brief discussions on their physical or historical significance designed as a
companion text to complement a main relativity textbook it does not assume access to any specific
textbook this is a helpful resource for advanced students for self study a source of problems for
university teaching assistants or as inspiration for instructors and examiners constructing problems
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for their lectures homework or exams

field theory is an important topic in theoretical physics which is studied in the physical and physico
mathematical departments of universities therefore lecturers are faced with the urgent task of not
only providing students with information about the subject but also to help them master the
material at a deep qualitative level by presenting the specific features of general approaches to the
statement and the solution of problems in theoretical physics one of the ways to study field theory
is the practical one where the students can deepen their knowledge of the theoretical material and
develop problem solving skills this book includes a concise theoretical summary of the main
branches of field theory and electrodynamics worked examples and some problems for the student
to solve the book is written for students of theoretical and applied physics and corresponds to the
curricula of the theoretical courses field theory and electrodynamics for physics undergraduates it
can also be useful for students of other disciplines in particular those in which physics is one of
the base subjects

this textbook introduces special relativity with a focus on a profound understanding of the physics
behind the theory the main part of the book is targeted to undergraduates for physics education for
undergraduate students in natural sciences in general and even to interested laypersons to serve
these target groups the book uses only basic mathematics and in contrast to many other
introductions to special relativity the book is based on a pedagogical approach that relies on
geometry and space time diagrams to make the surprising predictions of the theory particularly
clear special relativity is a geometric theory and space time diagrams are an efficient and easily
understandable way to comprehend its implications the textbook however is also suitable for
advanced students and enthusiasts that already learned the basics of the special theory of
relativity and want to know more special digression sections provide plenty of interesting material
carefully selected problems with solutions and in depth explanations for all key experiments help
deepen the knowledge

this is a comprehensive presentation of the fundamental core concepts in physics it provides fewer
problems than an outline but goes into greater depth and explanations in the solution

first completely geometric approach to relativity theory based on space time geometries of loedel
and brehme simplest approach to difficult concepts problems bibliography

this book first appearing in german in 2004 under the title spezielle relativit tstheorie f r studienanf
nger offers access to the special theory of relativity for readers with a background in mathematics
and physics comparable to a high school honors degree all mathematical and physical
competence required beyond that level is gradually developed through the book as more advanced
topics are introduced the full tensor formalism however is dispensed with as it would only be a
burden for the problems to be dealt with eventually a substantial and comprehensive treatise on
special relativity emerges which with its gray shaded formulary is an invaluable reference manual
for students and scientists alike some crucial results are derived more than once with different
approaches the lorentz transformation in one spatial direction three times the doppler formula four
times the lorentz transformation in two directions twice also twice the unification of electric and
magnetic forces the velocity addition formula as well as the aberration formula beginners will be
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grateful to find several routes to the goal moreover for a theory like relativity it is of fundamental
importance to demonstrate that it is self contained and without contradictions author s website
relativity ch

the study and application of n body problems has had animportant role in the history of
mathematics in recent years theavailability of modern computer technology has added to
theirsignificance since computers can now be used to model material bodiesas atomic and
molecular configurations i e as n bodyconfigurations

vector and tensor analyses elements of the special theory of relativity relativistic mechanics
constant electric and magnetic fields in vacuum electromagnetic waves field of moving charges
emission of electromagnetic waves

rationality of science was the topic of two conferences held in 1988 and 1989 organized by the
department of philosophy of science institute of philosophy jagiellonian university both
conferences included a small group of invited speakers this book contains a selection of papers
presented there it is intended mainly for specialists in the philosophy of science and scientists
interested in philosophy students and especially postgraduate students would also benefit from
reading it the first conference popper polanyi and the notion of rationality was held from 1 to 5
october 1988 in janowice the second conference the aim and rationality of science was held in
cracow at the jagiellonian univer sity from 4 10 june 1989 the topics of both conferences were
inspired by our late friend dr tomasz kocowski who many years earlier invited me and my
colleagues from the department to participate in research concerning the problem of creativity and
serve him and other psychologists as methodological advisors personal contacts with this
intelligent and inquisitive man helped us to realize that we could not fulfill our task while adhering
to the received view in the philoso phy of science this experience helped us to see science not
only as scientific knowledge but also as a process of research we then turned our attention to
michael polanyi who seemed to provide the philosophy we were looking for

a primer of special relativity1 is an unusually lucid introduction to the subject specifically written
for indian students it is intended to give the beginner a firm grounding for a more advanced course
in relativity an entire chapter is devoted to applications of the theory to elucidate a large number of
topics the students b sc physics come across in modern physics detailed and well selected
examples are used to illuminate aspects of the theory as well as to show techniques of application
a large number of illustrative examples enables the students to gain confidence to solve any
problem in relativity normally expected of b sc students the book meets the complete requirements
of a textbook for b sc general and honours courses in special theory of relativity recommended by
the u g c existing syllabi in a number of our universities have been taken into account in planning
the book the structure of the book permits a lot of flexibility the book can therefore be used as a
text for a number of existing courses with different allotted periods presently prevalent in many
indian universities

one of the most important and controversial themes in the contemporary dialogue among
scientists and christian theologians is the issue of divine action in the world this volume brings
together contributions from leading scholars on this topic which emerged out of the scientific

4 Resnick Special Relativity Problems And Solutions



Resnick Special Relativity Problems And Solutions

perspectives on divine action project co sponsored by the vatican observatory and the center for
theology and natural science this multi year collaboration involved over 50 authors meeting at five
international conferences the essays collected here demonstrate the pervasive role of philosophy
in this dialogue

this book extends the special theory of relativity by addressing two inherent problems the first
problem is the assumption that one of the two inertial reference frames is in a state of absolute rest
the second problem is the constraint that the relative velocity between two inertial reference
frames is less than the speed of light

the aim of the book is to provide a clear concise and self contained discussion of both the structure
of the theory of special relativity and its physical content the point of view is that of a practising
physicist who uses relativity daily relativity is a branch of physics and is regarded as being neither
mathematics nor philosophy particular care has been taken to elucidate those difficulties
conceptual rather than mathematical which invariably snare the unwary or inexperienced the
material is liberally illustrated with real examples and problems drawn from both high energy
physics and from astrophysics

this book presents special relativity in a language accessible to students while avoiding the
burdens of geometry tensor calculus space time symmetries and the introduction of four vectors
the search for clarity in the fundamental questions about relativity the discussion of historical
developments before and after 1905 the strong connection to current research topics many solved
examples and problems and illustrations of the material in colloquial discussions are the most
significant and original assets of this book importantly for first time students special relativity is
presented such that nothing needs to be called paradoxical or apparent everything is explained the
content of this volume develops and builds on the book relativity matters springer 2017 however
this presentation of special relativity does not require 4 vector tools the relevant material has been
extended and reformulated with additional examples and clarifications this introduction of special
relativity offers conceptual insights reaching well beyond the usual method of teaching relativity it
considers relevant developments after the discovery of general relativity which itself is not
presented and advances the reader into contemporary research fields this presentation of special
relativity is connected to present day research topics in particle nuclear and high intensity pulsed
laser physics and is complemented by the current cosmological perspective the conceptual reach
of special relativity today extends significantly further compared even to a few decades ago as the
book progresses the qualitative and historical introduction turns into a textbook style presentation
with many detailed results derived in an explicit manner the reader reaching the end of this text
needs knowledge of classical mechanics a good command of elementary algebra basic knowledge
of calculus and introductory know how of electromagnetism
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