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Problems and Solutions on Thermodynamics and Statistical Mechanics

Volume 5.

Problems in Thermodynamics and Statistical Physics

Well respected and widely used, this volume presents problems and full solutions related to a wide 
range of topics in thermodynamics, statistical physics, and statistical mechanics. The text is intended for 
instructors, undergraduates, and graduate students of mathematics, physics, chemistry, and engineer-
ing. Twenty-eight chapters, each prepared by an expert, proceed from simpler to more difficult subjects. 
Similarly, the early chapters are easier than the later ones, making the book ideal for independent study. 
Subjects begin with the laws of thermodynamics and statistical theory of information and of ensembles, 
advancing to the ideal classical gases of polyatomic molecules, non-electrolyte liquids and solutions, 
and surfaces. Subsequent chapters explore imperfect classical and quantum gas, phase transitions, 
cooperative phenomena, Green function methods, the plasma, transport in gases and metals, Nyquist's 
theorem and its generalizations, stochastic methods, and many other topics.

Thermodynamics and Statistical Mechanics

Exceptionally articulate treatment of negative temperatures, relativistic effects, black hole thermody-
namics, gravitational collapse, much more. Over 100 problems with worked solutions. Geared toward 
advanced undergraduates and graduate students.
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A Course in Statistical Thermodynamics explores the physical aspects of the methodology of statistical 
thermodynamics without the use of advanced mathematical methods. This book is divided into 14 chap-
ters that focus on a correct statement of the Gibbsian ensemble theory couched in quantum-mechanical 
terms throughout. The introductory chapters emphasize the concept of equilibrium, phase space, 
the principle of their quantization, and the fundamentals of quantum mechanics and spectroscopy. 
These topics are followed by an exposition of the statistical method, revealing that the structure of 
the physical theory is closely modeled on mathematical statistics. A chapter focuses on stationary 
ensembles and the restatement of the First, Second, and Third Law of Thermodynamics. The remaining 
chapters highlight the various specialized applications of statistical thermodynamics, including real and 
degenerate gases, simple solids, radiation, magnetic systems, nonequilibrium states, and fluctuations. 
These chapters also provide a rigorous derivation of Boltzmann's equation, the H-theorem, and the 
vexing paradox that arises when microscopic reversibility must be reconciled with irreversible behavior 
in the large. This book can be used for two semesters in the junior or senior years, or as a first-year 
graduate course in statistical thermodynamics.

A Course In Statistical Thermodynamics

A thorough understanding of statistical mechanics depends strongly on the insights and manipulative 
skills that are acquired through the solving of problems. Problems on Statistical Mechanics provides 
over 120 problems with model solutions, illustrating both basic principles and applications that range 
from solid-state physics to cosmology. An introductory chapter provides a summary of the basic 
concepts and results that are needed to tackle the problems, and also serves to establish the notation 
that is used throughout the book. The problems themselves occupy five chapters, progressing from the 
simpler aspects of thermodynamics and equilibrium statistical ensembles to the more challenging ideas 
associated with strongly interacting systems and nonequilibrium processes. Comprehensive solutions 
to all of the problems are designed to illustrate efficient and elegant problem-solving techniques. Where 
appropriate, the authors incorporate extended discussions of the points of principle that arise in the 
course of the solutions. The appendix provides useful mathematical formulae.

Problems on Statistical Mechanics

This book contains a modern selection of about 200 solved problems and examples arranged in a 
didactic way for hands-on experience with course work in a standard advanced undergraduate/first-year 
graduate class in thermodynamics and statistical physics. The principles of thermodynamics and 
equilibrium statistical physics are few and simple, but their application often proves more involved 
than it may seem at first sight. This book is a comprehensive complement to any textbook in the field, 
emphasizing the analogies between the different systems, and paves the way for an in-depth study of 
solid state physics, soft matter physics, and field theory.

Solved Problems in Thermodynamics and Statistical Physics

This volume is a compilation of carefully selected questions at the PhD qualifying exam level, including 
many actual questions from Columbia University, University of Chicago, MIT, State University of 
New York at Buffalo, Princeton University, University of Wisconsin and the University of California at 
Berkeley over a twenty-year period. Topics covered in this book include the laws of thermodynamics, 
phase changes, Maxwell-Boltzmann statistics and kinetic theory of gases.This latest edition has been 
updated with more problems and solutions and the original problems have also been modernized, 
excluding outdated questions and emphasizing those that rely on calculations. The problems range 
from fundamental to advanced in a wide range of topics on thermodynamics and statistical physics, 
easily enhancing the student's knowledge through workable exercises. Simple-to-solve problems play a 
useful role as a first check of the student's level of knowledge whereas difficult problems will challenge 
the student's capacity on finding the solutions.



Problems in Thermodynamics and Statistical Physics

Solutions to Selected Problems In a Course in Statistical Thermodynmics is the companion book to A 
Course in Statistical Thermodynamics. This title provides the solutions to a select number of problems 
contained in the main title. The problem sets explores the physical aspects of the methodology of 
statistical thermodynamics without the use of advanced mathematical methods. This book is divided 
into 14 chapters that focus on such items as the statistical method to various specialized applications 
of statistical thermodynamics.

Problems And Solutions On Thermodynamics And Statistical Mechanics (Second Edition)

In order to equip hopeful graduate students with the knowledge necessary to pass the qualifying 
examination, the authors have assembled and solved standard and original problems from major 
American universities – Boston University, University of Chicago, University of Colorado at Boulder, Co-
lumbia, University of Maryland, University of Michigan, Michigan State, Michigan Tech, MIT, Princeton, 
Rutgers, Stanford, Stony Brook, University of Tennessee at Knoxville, and the University of Wisconsin 
at Madison – and Moscow Institute of Physics and Technology. A wide range of material is covered 
and comparisons are made between similar problems of different schools to provide the student 
with enough information to feel comfortable and confident at the exam. Guide to Physics Problems 
is published in two volumes: this book, Part 2, covers Thermodynamics, Statistical Mechanics and 
Quantum Mechanics; Part 1, covers Mechanics, Relativity and Electrodynamics. Praise for A Guide 
to Physics Problems: Part 2: Thermodynamics, Statistical Physics, and Quantum Mechanics: "... A 
Guide to Physics Problems, Part 2 not only serves an important function, but is a pleasure to read. 
By selecting problems from different universities and even different scientific cultures, the authors 
have effectively avoided a one-sided approach to physics. All the problems are good, some are very 
interesting, some positively intriguing, a few are crazy; but all of them stimulate the reader to think 
about physics, not merely to train you to pass an exam. I personally received considerable pleasure 
in working the problems, and I would guess that anyone who wants to be a professional physicist 
would experience similar enjoyment. ... This book will be a great help to students and professors, 
as well as a source of pleasure and enjoyment." (From Foreword by Max Dresden) "An excellent 
resource for graduate students in physics and, one expects, also for their teachers." (Daniel Kleppner, 
Lester Wolfe Professor of Physics Emeritus, MIT) "A nice selection of problems ... Thought-provoking, 
entertaining, and just plain fun to solve." (Giovanni Vignale, Department of Physics and Astronomy, 
University of Missouri at Columbia) "Interesting indeed and enjoyable. The problems are ingenious and 
their solutions very informative. I would certainly recommend it to all graduate students and physicists 
in general ... Particularly useful for teachers who would like to think about problems to present in their 
course." (Joel Lebowitz, Rutgers University) "A very thoroughly assembled, interesting set of problems 
that covers the key areas of physics addressed by Ph.D. qualifying exams. ... Will prove most useful to 
both faculty and students. Indeed, I plan to use this material as a source of examples and illustrations 
that will be worked into my lectures." (Douglas Mills, University of California at Irvine)

Solutions to Selected Problems in A Course in Statistical Thermodynamics

Four-part treatment covers principles of quantum statistical mechanics, systems composed of indepen-
dent molecules or other independent subsystems, and systems of interacting molecules, concluding 
with a consideration of quantum statistics.

A Guide to Physics Problems

Thermodynamics and Statistical Mechanics provides undergraduate chemistry students with a ground-
ing in both classical and statistical thermodynamics. Thermodynamic quantities and relationships are 
introduced and developed in a coherent way, enabling students to apply thermodynamic analysis to 
chemical problems with confidence. Each stage in the development is well illustrated with examples. 
The text aims to help students understand energy, its different forms and transformations, and the key 
role of entropy, as applied to chemical systems, addressing questions such as: (i) How much work is 
performed, and how much heat transfer occurs, during chemical processes and reactions, and how do 
they depend on temperature? (ii) How is it possible for endothermic processes to occur spontaneously, 
and will a given reaction occur spontaneously? (iii) What determines the equilibrium between phases? 
(iv) How do temperature and pressure affect equilibrium? (v) What is the meaning of entropy? (vi) How 
are macroscopic thermodynamic properties related to microscopic energy levels? Ideal for the needs of 



undergraduate chemistry students, Tutorial Chemistry Texts is a major series consisting of short, single 
topic or modular texts concentrating on the fundamental areas of chemistry taught in undergraduate 
science courses. Each book provides a concise account of the basic principles underlying a given 
subject, embodying an independent-learning philosophy and including worked examples.

An Introduction to Statistical Thermodynamics

This book is a sequel to my Chemical Thermodynamics: A Prob lems Approach published in 1967, 
which concerned classical thermodynamics almost exclusively. Most books on statistical thermody-
namics now available are written either for the superior general chemistry student or for the specialist. 
The author has felt the need for a text which would bring the intermediate reader to the point where 
he could not only appreciate the roots of the subject but also have some facility in calculating ther-
modynamic quantities. Although statistical thermodynamics comprises an essential part of the college 
training of a chemist, its treatment in general physical chem istry texts is, of necessity, compressed to 
the point where the less competent student is unable to appreciate or comprehend its logic and beauty, 
and is reduced to memorizing a series of formulas. It has been my aim to fill this need by writing a 
logical account of the foundations and applications of the sub ject at a level which can be grasped 
by an undergraduate who has had some exposure to calculus and to the basic concepts of classical 
thermodynamics. It can serve as a text or supple mentary reading for a course, or provide the means 
whereby one could become conversant with the subject on his own, without the benefit of an instructor.

Thermodynamics and Statistical Mechanics

This book is written for graduate students, and it contains problems and solutions in statistical 
thermodynamics.

Elementary Statistical Thermodynamics

One of the goals of An Introduction to Applied Statistical Thermodynamics is to introduce readers to the 
fundamental ideas and engineering uses of statistical thermodynamics, and the equilibrium part of the 
statistical mechanics. This text emphasises on nano and bio technologies, molecular level descriptions 
and understandings offered by statistical mechanics. It provides an introduction to the simplest forms 
of Monte Carlo and molecular dynamics simulation (albeit only for simple spherical molecules) and 
user-friendly MATLAB programs for doing such simulations, and also some other calculations. The 
purpose of this text is to provide a readable introduction to statistical thermodynamics, show its utility 
and the way the results obtained lead to useful generalisations for practical application. The text also 
illustrates the difficulties that arise in the statistical thermodynamics of dense fluids as seen in the 
discussion of liquids.

Elementary Statistical Thermodynamics

The science of statistical mechanics is concerned with defining the thermodynamic properties of a 
macroscopic sample in terms of the properties of the microscopic systems of which it is composed. 
The aim of this book is to provide a clear, logical, and self-contained treatment of equilibrium statistical 
mechanics starting from Boltzmann's two statistical assumptions, and to present a wide variety of 
applications to diverse physical assemblies. The coverage is enhanced and extended through an ex-
tensive set of accessible problems. An appendix provides an introduction to non-equilibrium statistical 
mechanics through the Boltzmann equation and its extensions. The book assumes introductory courses 
in classical and quantum mechanics, as well as familiarity with multi-variable calculus and the essentials 
of complex analysis. Some knowledge of thermodynamics is assumed, although the book starts with an 
appropriate review of that topic. The targeted audience is first-year graduate students, and advanced 
undergraduates, in physics, chemistry, and the related physical sciences. The goal of this text is to help 
the reader obtain a clear working knowledge of the very useful and powerful methods of equilibrium 
statistical mechanics and to enhance the understanding and appreciation of the more advanced texts.

Statistical Thermodynamics: Problems and Solutions

Statistical mechanics is concerned with defining the thermodynamic properties of a macroscopic 
sample in terms of the properties of the microscopic systems of which it is composed. The previous 
book Introduction to Statistical Mechanics provided a clear, logical, and self-contained treatment of 
equilibrium statistical mechanics starting from Boltzmann's two statistical assumptions, and presented 



a wide variety of applications to diverse physical assemblies. An appendix provided an introduction to 
non-equilibrium statistical mechanics through the Boltzmann equation and its extensions. The coverage 
in that book was enhanced and extended through the inclusion of many accessible problems. The 
current book provides solutions to those problems. These texts assume only introductory courses in 
classical and quantum mechanics, as well as familiarity with multi-variable calculus and the essentials 
of complex analysis. Some knowledge of thermodynamics is also assumed, although the analysis 
starts with an appropriate review of that topic. The targeted audience is first-year graduate students 
and advanced undergraduates, in physics, chemistry, and the related physical sciences. The goal of 
these texts is to help the reader obtain a clear working knowledge of the very useful and powerful 
methods of equilibrium statistical mechanics and to enhance the understanding and appreciation of 
the more advanced texts.

An Introduction to Applied Statistical Thermodynamics

This textbook is the result of many years of teaching quantum and statistical mechanics, drawing on 
exercises and exam papers used on courses taught by the authors. The subjects of the exercises have 
been carefully selected to cover all the material which is most needed by students. Each exercise is 
carefully solved in full details, explaining the theory behind the solution with particular care for those 
issues that students often find difficult, or which are often neglected in other books on the subject. The 
exercises in this book never require extensive calculations but tend to be somewhat unusual and force 
the solver to think about the problem starting from first principles, rather than by analogy with some 
previously solved exercise.

Problems And Solutions On Thermodynamics And Statistical Mechanics (Second Edition)

Learn classical thermodynamics alongside statistical mechanics and how macroscopic and microscop-
ic ideas interweave with this fresh approach to the subjects.

Introduction to Statistical Mechanics

This textbook facilitates students’ ability to apply fundamental principles and concepts in classical 
thermodynamics to solve challenging problems relevant to industry and everyday life. It also introduces 
the reader to the fundamentals of statistical mechanics, including understanding how the microscopic 
properties of atoms and molecules, and their associated intermolecular interactions, can be accounted 
for to calculate various average properties of macroscopic systems. The author emphasizes application 
of the fundamental principles outlined above to the calculation of a variety of thermodynamic properties, 
to the estimation of conversion efficiencies for work production by heat interactions, and to the solution 
of practical thermodynamic problems related to the behavior of non-ideal pure fluids and fluid mixtures, 
including phase equilibria and chemical reaction equilibria. The book contains detailed solutions to 
many challenging sample problems in classical thermodynamics and statistical mechanics that will 
help the reader crystallize the material taught. Class-tested and perfected over 30 years of use by 
nine-time Best Teaching Award recipient Professor Daniel Blankschtein of the Department of Chemical 
Engineering at MIT, the book is ideal for students of Chemical and Mechanical Engineering, Chemistry, 
and Materials Science, who will benefit greatly from in-depth discussions and pedagogical explanations 
of key concepts. Distills critical concepts, methods, and applications from leading full-length textbooks, 
along with the author’s own deep understanding of the material taught, into a concise yet rigorous grad-
uate and advanced undergraduate text; Enriches the standard curriculum with succinct, problem-based 
learning strategies derived from the content of 50 lectures given over the years in the Department of 
Chemical Engineering at MIT; Reinforces concepts covered with detailed solutions to illuminating and 
challenging homework problems.

Introduction to Statistical Mechanics

This book is a sequel to my Chemical Thermodynamics: A Prob lems Approach published in 1967, 
which concerned classical thermodynamics almost exclusively. Most books on statistical thermody-
namics now available are written either for the superior general chemistry student or for the specialist. 
The author has felt the need for a text which would bring the intermediate reader to the point where 
he could not only appreciate the roots of the subject but also have some facility in calculating ther-
modynamic quantities. Although statistical thermodynamics comprises an essential part of the college 
training of a chemist, its treatment in general physical chem istry texts is, of necessity, compressed to 
the point where the less competent student is unable to appreciate or comprehend its logic and beauty, 



and is reduced to memorizing a series of formulas. It has been my aim to fill this need by writing a 
logical account of the foundations and applications of the sub ject at a level which can be grasped 
by an undergraduate who has had some exposure to calculus and to the basic concepts of classical 
thermodynamics. It can serve as a text or supple mentary reading for a course, or provide the means 
whereby one could become conversant with the subject on his own, without the benefit of an instructor.

Solved Problems in Quantum and Statistical Mechanics

Statistical thermodynamics and the related domains of statistical physics and quantum mechanics 
are very important in many fields of research, including plasmas, rarefied gas dynamics, nuclear 
systems, lasers, semiconductors, superconductivity, ortho- and para-hydrogen, liquid helium, and so 
on. Statistical Thermodynamics: Understanding the Properties of Macroscopic Systems provides a 
detailed overview of how to apply statistical principles to obtain the physical and thermodynamic 
properties of macroscopic systems. Intended for physics, chemistry, and other science students at 
the graduate level, the book starts with fundamental principles of statistical physics, before diving into 
thermodynamics. Going further than many advanced textbooks, it includes Bose-Einstein, Fermi-Dirac 
statistics, and Lattice dynamics as well as applications in polaron theory, electronic gas in a magnetic 
field, thermodynamics of dielectrics, and magnetic materials in a magnetic field. The book concludes 
with an examination of statistical thermodynamics using functional integration and Feynman path 
integrals, and includes a wide range of problems with solutions that explain the theory.

Thermodynamics and Statistical Mechanics

The methods of chemical thermodynamics are effectively used in many fields of science and tech-
nology. Mastering these methods and their use in practice requires profound comprehension of the 
theoretical questions and acquisition of certain calculating skills. This book is useful to undergraduate 
and graduate students in chemistry as well as chemical, thermal and refrigerating technology; it will 
also benefit specialists in all other fields who are interested in using these powerful methods in their 
practical activities.

Lectures in Classical Thermodynamics with an Introduction to Statistical Mechanics

Statistical Thermodynamics and Properties of Matter is written with the advanced undergraduate and 
graduate student in mind. Its aim is to familiarize the student with the approach that a physicist would 
take, for example, when tackling problems related to quantum mechanics or thermodynamics.

Elementary Statistical Thermodynamics

This completely revised edition of the classical book on Statistical Mechanics covers the basic concepts 
of equilibrium and non-equilibrium statistical physics. In addition to a deductive approach to equilibrium 
statistics and thermodynamics based on a single hypothesis this book treats the most important 
elements of non-equilibrium phenomena. Intermediate calculations are presented in complete detail. 
Problems at the end of each chapter help students to consolidate their understanding of the material. 
Beyond the fundamentals, this text demonstrates the breadth of the field and its great variety of 
applications.

Statistical Thermodynamics

Nobel laureate's brilliant attempt to develop a simple, unified standard method of dealing with all cases 
of statistical thermodynamics — classical, quantum, Bose-Einstein, Fermi-Dirac, and more.The work 
also includes discussions of Nernst theorem, Planck's oscillator, fluctuations, the n-particle problem, 
problem of radiation, and much more.

Problems in Chemical Thermodynamics with Solutions

This volume is a compilation of carefully selected questions at the PhD qualifying exam level, including 
many actual questions from Columbia University, University of Chicago, MIT, State University of New 
York at Buffalo, Princeton University, University of Wisconsin and the University of California at Berkeley 
over a twenty-year period. Topics covered in this book include dynamics of systems of point masses, 
rigid bodies and deformable bodies, Lagrange's and Hamilton's equations, and special relativity.This 
latest edition has been updated with more problems and solutions and the original problems have 
also been modernized, excluding outdated questions and emphasizing those that rely on calculations. 



The problems range from fundamental to advanced in a wide range of topics on mechanics, easily 
enhancing the student's knowledge through workable exercises. Simple-to-solve problems play a useful 
role as a first check of the student's level of knowledge whereas difficult problems will challenge the 
student's capacity on finding the solutions.

Statistical Thermodynamics and Properties of Matter

Clearly connects macroscopic and microscopic thermodynamics and explains non-equilibrium behav-
ior in kinetic theory and chemical kinetics.

Statistical Mechanics

This introductory textbook for standard undergraduate courses in thermodynamics has been complete-
ly rewritten to explore a greater number of topics, more clearly and concisely. Starting with an overview 
of important quantum behaviours, the book teaches students how to calculate probabilities in order 
to provide a firm foundation for later chapters. It introduces the ideas of classical thermodynamics 
and explores them both in general and as they are applied to specific processes and interactions. The 
remainder of the book deals with statistical mechanics. Each topic ends with a boxed summary of ideas 
and results, and every chapter contains numerous homework problems, covering a broad range of 
difficulties. Answers are given to odd-numbered problems, and solutions to even-numbered problems 
are available to instructors at www.cambridge.org/9781107694927.

Statistical Thermodynamics

This graduate-level book presents a self-contained exposition of fundamental topics in modern equi-
librium and nonequilibrium statistical thermodynamics. The text follows a balanced approach between 
the macroscopic (thermodynamic) and microscopic (statistical) points of view. One notable feature is 
the large number of problems. Simple applications are given in 71 exercises, while more elaborate 
challenges are contained in 47 problems, some of which are useful for student projects.

Some Fundamental Aspects of Many-body Problems in Statistical Thermodynamics

In order to equip hopeful graduate students with the knowledge necessary to pass the qualifying exam-
ination, the authors have assembled and solved standard and original problems from major American 
universities – Boston University, University of Chicago, University of Colorado at Boulder, Columbia, 
University of Maryland, University of Michigan, Michigan State, Michigan Tech, MIT, Princeton, Rutgers, 
Stanford, Stony Brook, University of Wisconsin at Madison – and Moscow Institute of Physics and 
Technology. A wide range of material is covered and comparisons are made between similar problems 
of different schools to provide the student with enough information to feel comfortable and confident at 
the exam. Guide to Physics Problems is published in two volumes: this book, Part 1, covers Mechanics, 
Relativity and Electrodynamics; Part 2 covers Thermodynamics, Statistical Mechanics and Quantum 
Mechanics. Praise for A Guide to Physics Problems: Part 1: Mechanics, Relativity, and Electrodynamics: 
"Sidney Cahn and Boris Nadgorny have energetically collected and presented solutions to about 140 
problems from the exams at many universities in the United States and one university in Russia, the 
Moscow Institute of Physics and Technology. Some of the problems are quite easy, others are quite 
tough; some are routine, others ingenious." (From the Foreword by C. N. Yang, Nobelist in Physics, 
1957) "Generations of graduate students will be grateful for its existence as they prepare for this major 
hurdle in their careers." (R. Shankar, Yale University) "The publication of the volume should be of great 
help to future candidates who must pass this type of exam." (J. Robert Schrieffer, Nobelist in Physics, 
1972) "I was positively impressed ... The book will be useful to students who are studying for their 
examinations and to faculty who are searching for appropriate problems." (M. L. Cohen, University 
of California at Berkeley) "If a student understands how to solve these problems, they have gone a 
long way toward mastering the subject matter." (Martin Olsson, University of Wisconsin at Madison) 
"This book will become a necessary study guide for graduate students while they prepare for their 
Ph.D. examination. It will become equally useful for the faculty who write the questions." (G. D. Mahan, 
University of Tennessee at Knoxville)

Statistical Mechanics



Classic text combines thermodynamics, statistical mechanics, and kinetic theory in one unified presen-
tation. Topics include equilibrium statistics of special systems, kinetic theory, transport coefficients, and 
fluctuations. Problems with solutions. 1966 edition.

Problems And Solutions On Mechanics (Second Edition)

This textbook concerns thermal properties of bulk matter and is aimed at advanced undergraduate 
or first-year graduate students in a range of programs in science or engineering. It provides an 
intermediate level presentation of statistical thermodynamics for students in the physical sciences 
(chemistry, nanosciences, physics) or related areas of applied science/engineering (chemical en-
gineering, materials science, nanotechnology engineering), as they are areas in which statistical 
mechanical concepts play important roles. The book enables students to utilize microscopic concepts 
to achieve a better understanding of macroscopic phenomena and to be able to apply these concepts 
to the types of sub-macroscopic systems encountered in areas of nanoscience and nanotechnology.

Statistical Thermodynamics

This textbook introduces chemistry and chemical engineering students to molecular descriptions of 
thermodynamics, chemical systems, and biomolecules. Equips students with the ability to apply the 
method to their own systems, as today's research is microscopic and molecular and articles are written 
in that language Provides ample illustrations and tables to describe rather difficult concepts Makes use 
of plots (charts) to help students understand the mathematics necessary for the contents Includes 
practice problems and answers

An Introduction to Thermodynamics and Statistical Mechanics

This undergraduate textbook provides a statistical mechanical foundation to the classical laws of 
thermodynamics via a comprehensive treatment of the basics of classical thermodynamics, equilibrium 
statistical mechanics, irreversible thermodynamics, and the statistical mechanics of non-equilibrium 
phenomena. This timely book has a unique focus on the concept of entropy, which is studied starting 
from the well-known ideal gas law, employing various thermodynamic processes, example systems 
and interpretations to expose its role in the second law of thermodynamics. This modern treatment 
of statistical physics includes studies of neutron stars, superconductivity and the recently developed 
fluctuation theorems. It also presents figures and problems in a clear and concise way, aiding the 
student’s understanding.

Equilibrium and Non-Equilibrium Statistical Thermodynamics

A Guide to Physics Problems
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