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Preface

The physical chemistry course is the course in which most chemistry students first have
the opportunity to synthesize what they have leamned in mathematics, physics, and
chemistry courses into a coherent pattern of knowledge. The topics of the traditional
physical chemistry course can be grouped into several areas: (1) The study of the
macroscopic properties of systems of many atoms or molecules; (2) The study of the
processes which systems of many atoms or molecules can undergo; (3) the study of
the properties of individual atoms and molecules, and (4) the study of the relationship
between molecular and macroscopic properties.

The different portions of the book cover different parts of physical chemistry, as
follows:

Chapter 1: Introduction to the macroscopic description of large systems.

Chapters 2-9: Thermodynamics and its applications

Chapters 10-13: Nonequilibrium processes

Chapters 14-20: Quantum mechanics and its applications

Chapter 21: Statistical mechanics—the bridge between mechanics and thermo-
dynamics

Chapter 22: The structure of solids and liquids

Chapter 23: Some theories of nonequilibrium processes

The book is constructed so that several different sequences of these topic areas are
possible with a minimum of adjustments. Four sequences which should be practical are:

1. As written

II. Ch. 1-9, Ch. 14-20, Ch. 10-13, Ch. 21-23

1. Ch. 1, Ch. 14-20, Ch. 2-9, Ch. 10-13, Ch. 21-23
IV. Ch. 1, Ch. 10-13, Ch. 2-9, Ch. 14-23,

If time does not permit covering the entire book, chapters 22 and 23 can be omitted
without loss of continuity.

The book contains several appendixes, designed to improve the usefulness of the
book. All of the tables of numerical data in the book are collected into Appendix A.
Appendix B is a brief survey of some useful mathematics. Appendix C is a table of
integrals and some information about the error function. Appendix D is a brief survey
of classical mechanics. Appendix E contains some derivations of thermodynamic
formulas. Appendix F presents information about special mathematical functions
encountered in quantum mechanics. Appendix G contains a derivation of a formula
used in perturbation theory in quantum mechanics. Appendix H is a discussion of the
Hiickel method of quantum mechanics. Appendix 1 discusses the matrix representation
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Preface

of symmetry groups. Appendix J is a list of symbols used in the book. Appendix K
contains answers to selected numerical exercises and problems.

Each chapter has a list of the principal facts and ideas that are presented in the
chapter, as well as objectives for the student. There is also a summary to assist in
synthesizing the material of each chapter into a coherent whole. There are also marginal
notes throughout the chapters to provide biographical information about some of the
important people who originated the ideas that are presented in the book and to assist
the student in following the flow of topics in the chapter. Each chapter contains
examples that illustrate various kinds of calculations, as well as exercises placed within
the chapter. Both these exercises and the problems at the end of the chapter are designed
to provide practice in applying techniques and insights obtained through study of the
chapter.

The author welcomes feedback from students and instructors; please send your
comments and suggestions to the author’s attention.

Robert G. Mortimer
Department of Chemistry
Rhodes College

Mempbhis, Tennessee 38112
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Fundamental Constants and Conversion Factors

From E. R. Cohen and B. N. Taylor, The 1986 Adjustment of the Fundamental Physical
Constants, CODATA Bulletin Number 63, November 1986

Quantity

Symbol

Value

Avogadro constant
Bohr magneton
Boltzmann constant
electron g-factor
electron mass
elementary charge
Faraday constant

molar gas constant
neutron mass
Newtonian constant of gravitation
nuclear magneton
permeability of vacuum

permittivity of vacuum
Planck constant
proton mass

Rydberg constant

speed of light in vacuum

NA\'
fe
kg
ge
mC
F
R
m,
G
Bn
Ho

€0

R
heR
Ry

he'R,,

6.02214 x 10 mol™!
9.27402 x 1072 J T
1.38066 x 1072 J K~
2.0023193044
9.10939 x 1073 kg
1.602177 x 10719 C
96485.3 C mol~!
8.3145 J K~! mol™!
1.674929 x 10727 kg
6.673 x 107! m® kg~!
5.050787 x 10727 J T-!

s—2

4n x 1077 N A2 (exact)
12.566370614 x 10~7 N A2
8.8545187817 x 10~'2 €2 N~! m2

6.62608 x 10734 J s
1.672623 x 10727 kg
10973731.53 m™!
13.60570 eV
10967758.1 m~!
13.5983 eV

299792458 m 57! (exact)

Prefixes for SI Units

factor prefix abbreviation factor prefix abbreviation
10-! deci d 10 deca da

1072 centi c 10? hecto h

10-3 milli m 10° kilo k

10°° micro u 10 mega M

1079 nano n 10° giga G
10-12 pico P 10'2 tera T
10-1 femto f 1o peta P

10-1% atto a 108 exa E




Conversion Factors for Non-SI Units

unit abbreviation value
atmosphere atm 101325 Pa (definition)
torr torr 133322 Pa=; atm
atomic mass unit amu 1.66054 x 10727 kg
bar bar 1% 10° Pa
electron volt eV 1.602178 x 10717 J
poise p 0.1kgm!s7!
liter L 1x1073 m’ =1 dm’
angstrom A 1x107%m
debye D 3335641 x 10°¥ Cm
calorie cal 4.184 J (definition)
inch in 0.0254 m (definition)
pound 1b 0.4536 kg
The Greek Alphabet
A o alpha 1 1 iota P p rho
B p beta K K kappa z o sigma
r o gamma A / lambda T T tau
A é delta M I mu Y v upsilon
E £ epsilon N v nu P ¢ phi
Z ¢ zeta = 14 Xi X b4 chi
H n eta o) 0 omicron ¥ v psi
0] 0 theta I T pi Q w omega
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