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Foreword to the second edition

In the nearly two years since this book was first published, we have received numerous sugges-
tions, errata submissions, and kind words of encouragement from students using Conquering
the Physics GRE to prepare for their exam.! We figured it was about time to release a
second edition, fully revised and edited with many extended discussions and some new prob-
lems. While there are no major changes to the structure or content, significant changes in
the second edition include:

e Corrections reflecting all errata discovered in previous printings up to June 1, 2014.

Revised and extended discussions in the text of the Classical Mechanics, Electricity
and Magnetism, and Thermodynamics and Statistical Mechanics chapters.

Several new diagrams in all chapters to clarify points in the text and eliminate ambi-
guity.

Descriptions of recent Nobel Prizes from 2012-2013 in the Specialized Topics chapter.

Revised Sample Exams, with content adjusted to better match the types of questions
being asked on the real GRE.

We hope you find the revised edition useful, and as always, we encourage you to contact
us at physics@physicsgreprep.com with any comments or questions. Despite our best
efforts to comb the text for all possible typos and misplaced numerical factors, we are sure
that some errata still exist, and we will be keeping our errata list up-to-date on our website,
www . physicsgreprep.com. Good luck studying!

Yoni Kahn and Adam Anderson
June 2014,
Cambridge, MA

'We have been made aware of the fact that in certain circles, our book is referred to as the “White
Book.” Given the negative connotations associated with the old “Purple Book,” we choose to take this as
a compliment, if for no other reason than the fact that our cover choice reflects the entire visible spectrum
rather than a narrow band around 400 nm.
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Foreword

Conquering the Physics GRE represents the combined efforts of two MIT graduate students
frustrated with the lack of decent preparation materials for the Physics GRE subject test.
When we took the exams, in 2007 and 2009, we did what any student in the internet age
would do — searched the various online bookstores for “physics GRE prep,” “physics GRE
practice tests,” and so on. We were puzzled when the only results were physics practice
problems which had nothing to do with the GRE specifically, or worse, GRE practice books
having nothing to do with physics. Undeterred, we headed to our local brick-and-mortar
bookstores, where we found a similar situation. There were practice books for every single
GRE subject exam, except physics. Further web searches unearthed www.grephysics.net,
containing every problem and solution from every practice test released up to that point,
and www.physicsgre.com, a web forum devoted to discussing problems and strategies for
the test. We discovered these sites had sprung up thanks to other frustrated physicists just
like us: there was no review material available, so students did the best they could with the
meager material which did exist. This situation is particularly acute for students in smaller
departments, who have fewer classmates with whom to study and share the “war stories” of
the GRE.

This book endeavors to fix that situation. Its main contribution is a set of three full-
length practice tests and fully-worked solutions, designed to be as close as possible in style,
difficulty, content distribution, and format to the actual GRE exam. We have also included
review material for all of the nine content areas on the Physics GRE exam: classical mechan-
ics, electricity and magnetism, optics and waves, thermodynamics and statistical mechanics,
quantum mechanics, atomic physics, special relativity, laboratory methods, and specialized
topics. To our knowledge, this is the first time that reviews of standard undergraduate sub-
jects such as classical mechanics and thermodynamics have been paired with less standard
material like laboratory methods in the same text, specifically focused on aspects of these
subjects relevant for the GRE. Exam-style practice problems and worked solutions are in-
cluded for each review chapter, giving over 150 additional GRE-style practice problems in
addition to the 300 from the exams. The shorter chapters have review problems at the very
end, while the longer ones have review problems distributed throughout the chapter.

The chapter on quantum mechanics and atomic physics is the longest, for two reasons:
the combination of these two topics makes up nearly 25% of the exam, and the formalism of
quantum mechanics is so different from the rest of the physics topics covered on the GRE that
we felt it worthwhile to discuss a number of calculational shortcuts in detail. Unique to our
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book is a chapter on special tips and tricks relevant for taking the GRE as a standardized
multiple-choice test. Some of the standard test-taking wisdom still applies, but we have
found that the structure of the multiple answer choices often provides valuable hints on how
to solve a problem: you will not find this information in any other test-prep book, because it
is based on techniques like dimensional analysis and back-of-the-envelope estimation which
most test-prep authors (who are not physicists) are simply unaware of.

Next, a brief word on what this book is not. This is not a detailed review of undergrad-
uate physics: many of the more difficult subjects get an extremely abbreviated treatment,
designed to highlight only those formulas and problem types relevant for the exam. We
believe this will help you succeed on the Physics GRE, but if any of the standard subjects
are completely unfamiliar to you, please do not try to teach them to yourself from our book.
There are many excellent texts out there relevant for that purpose, and we have included
a list of them in the Resources section immediately following this foreword. We strongly
encourage you to consult these references, as we have found them useful both in writing this
present text and in our careers as active physics researchers. We will often refer to them
throughout the review chapters.

Last, a comment on the structure of this book. We realize that there are many, many
equations to learn which are relevant for GRE-style physics problems. To keep the amount
you feel you have to memorize to a minimum, we only assign equation numbers to equations
we feel are important to remember — everything else you can safely ignore. (This is not to
say that you should memorize every single numbered equation — Chapter 9 contains useful
advice for what to memorize and what to derive.) Also, while most of the review chapters
review material in roughly the order it was presented when you first learned it, Chapter 1
is structured very differently. We assume that you still remember many of the basic facts
of classical mechanics from your freshman year introductory physics course, and so we focus
our attention on problem types which are standard on the GRE, rather than on specific
subtopics. We hope you will find this approach useful.

A book like this could never have been written without the help and support of other
people. We especially thank Yichen Shen for his useful contributions to the condensed mat-
ter section of the Specialized Topics review. We thank Jen Sierchio and other members of
the physicsgre.com community, as well as Raghu Mahajan, Nate Thomas, Jaime Varela,
and Dustin Katzin at MIT, who proofread an early version of our first sample exam. Thanks
also to Alex Shvonski, Kevin Satzinger, Jasen Scaramazza, Alastair Heffernan, Rizki Sharif,
Benjamin Blumer, Andrew Ochoa, Ryan Janish, and especially Vinay Ramasesh for proof-
reading the first public versions of the sample exams and providing useful feedback. Y.K.
would like to thank his advisor, Jesse Thaler, for bearing with him while working on a project
which siphoned valuable time away from research. A.A. thanks Y.K. for being so accommo-
dating and flexible toward his occasional “vanishing acts” from writing to attend to research
obligations. A.A. also thanks his advisor, Enectali Figueroa-Feliciano, and many other col-
laborators too numerous to name, for accepting (or at least pretending not to notice) any
drag that this project caused on his research productivity.

Although we have made every effort to eliminate all factual and typographical errors
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from this book, the long errata lists for any physics textbook speak to the fact that this is
impossible, especially in a first edition. If you find any mistakes of any kind, please email
us at physics@physicsgreprep.com and let us know. Even the smallest of typos is worth
fixing. We will be compiling an errata list on our website, www.physicsgreprep.com, which
we will update on a regular basis. If you would like to receive information on errata as we
find them, please email us. We also would greatly appreciate any feedback on this book,
both positive and negative, as we strive to improve its usefulness for students everywhere.

Yoni Kahn and Adam Anderson
September 2012,
Cambridge, MA



