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Survival Guide for Physical Chemistry
by Michelle Francl

Students often approach physical chemistry with some trepidation, both the mathematical skills and the laboratory
present significant challenges to most. This book grew out of materials developed by the author over many years of
teaching physical chemistry. It is neither a math book, nor a chemistry book, but instead places the mathematics and other
skills necessary for physical chemistry in a usable context. The Survival Guide aims to give students the tools they need
not only to survive physical chemistry, but perhaps even to enjoy it!

One of the major objectives of this book is to provide the student with a ready reference to the mathematical knowledge
base necessary in a physical chemistry course, and provide ways to bridge the gap between the math and its application
to physical chemistry. The chapter entitled “Guerilla Math” provides this and a wealth of other information. The basics,
such as how to integrate sin(x), are covered; as are more sophisticated topics, including numerical solutions to differential
equations and operator algebra. Particular emphasis is placed on techniques useful in physical chemistry that may not
have been stressed in the corresponding math course. Worked examples are taken from typical physical chemistry problems.
It's one thing to see the definition of a total derivative, quite another to realize how it can be used to derive the Maxwell
relations in thermochemistry.

Computers are a ubiquitous tool for physical chemists and physical chemistry students. The chapter entitled "Beyond
Pencil and Paper" takes students on a tour of what can be accomplished with a spreadsheet or symbolic math program
such as Mathematica®. Typical uses of these computer tools are discussed in sufficient depth to allow a student to
perform basic tasks. The basics of computer programming are also introduced, with examples in both BASIC and FORTRAN.

While students often believe that good writing skills should be reserved for their humanities course, anyone who reads
physical chemistry lab reports hopes otherwise. The chapter entitled "The Write Stuff" offers advice to students about the
usual writing tasks encountered in physical chemistry, from keeping a laboratory notebook to producing good lab reports.
It also provides a brief guide to the use of scientific library collections, including electronic materials. The approach taken
throughout the book emphasizes mechanics at the expense of theory. Examples of the techniques discussed are provided,
along with heavily annotated solutions; with the premise that being able to reproduce an example is the first step to being
sure one understands how to apply a technique.

Chapter 1 - Lecture
1-1 Preparing for Class
1-2 Attending Lecture
1-3 After Class
1-4 Working in Groups
1-5 Solving Problems
1-6 Getting the Most from Your Professor
1-7 Exams: Strategies and Stresses

Chapter 2 - Guerilla Math
2-1 Know Your Symbols
2-2 Numbers
2-3 Series
2-4 Logarithms and Exponentials
2-5 Trigonometry
2-6 Derivatives
2-7 Integral Calculus
2-8 Differential Equations
2-9 Probability and Statistics
2-10 Scalars, Vectors, and Matrices – Tensors, Too
2-11 Fourier Transform
2-12 Mathematical Miscellany
2-13 Error Analysis: How Reliable Are My Results?
2-14 More Information

Chapter 3 - Beyond Pencil and Paper
3-1 Using a Computer Productively
3-2 How to Speak Computer: A Glossary for the Virtual Novice
3-3 Programming Languages: Getting a Computer to Do What
You Want It to Do
3-4 Getting Down to Business: Using Spreadsheets
3-5 Leave the Solving to Us: Using Symbolic Math Packages
3-6 Computers in the Laboratory: Data Acquisition

Chapter 4 - The Write Stuff
4-1 Keeping a Lab Notebook
4-2 Lab Reports
4-3 Searching the Literature
4-4 Resources

Cat. # PCI-B1    136 pages    ISBN:  0971313407    SOFTCOVER



3

 SCIENCE STUDENTS Products

MEDICAL & SCIENCE MEDIA

Special Relativity: A Modern Introduction
by Hans C. Ohanian

Most of the available texts on Special Relativity leave the impression that they could well have been written a half-century
ago. In contrast, this newly published text presents a modern view of relativity, including the most recent experimental
results. The book emphasizes that Special Relativity is a theory of the geometry of spacetime, and accordingly, uses an
abundance of spacetime diagrams and geometrical arguments in explanations and derivations. It presents clear qualitative
explanations of the fundamental concepts and also the necessary quantitative mathematical details.

It discusses not only the classic experimental tests of Special Relativity, but also the most recent experimental tests, such
as new measurements of the one-way speed of light. It draws attention to various practical and engineering applications
of Special Relativity, such as GPS, VLBI, high-voltage X-ray and TV tubes, and medical accelerators.

The first four chapters discuss relativity before and after Einstein – the Lorentz transformation, time dilation, length
contraction, the famous paradoxes, and relativistic kinematics and dynamics. These four chapters constitute the core of
the book, and by themselves suffice for a brief introductory course. The next two chapters deal with collisions of relativistic
particles and the implications of relativity for electricity & magnetism. The final chapter gives a brief survey of the
fundamental ideas of General Relativity.

Additional features include:

• Tables summarizing all the experimental tests
• Worked examples in all chapters
• Nearly 200 chapter-end problems
• Instructor Solutions Manual for all problems
• Extensive guide to further reading

1. Relativity in Newtonian Mechanics and Michelson-Morley Experiment
1.1 Inertial Reference Frames
1.2 Spacetime Diagrams and Worldlines
1.3 The Galilean Transformation
1.4 The Addition of Velocities
1.5 The Wave Theory of Light; The Ether
1.6 The Michelson-Morley Experiment
1.7 Other Recent Experiments
References / Problems

2. Einstein’s Theory and the Lorentz Transformation
2.1 Einstein’s Principle of Relativity
2.2 The Synchronization of Clocks and the Relativity of Simultaneity
2.3 The Lorentz Transformation
2.4 The Spacetime Interval
2.5 The Combination of Velocities
2.6 Motion with Constant Acceleration
References / Problems

3. Time Dilation and Length Contraction
3.1 Time Dilation
3.2 The Doppler Shift of Light
3.3 Experiments on Time Dilation and Doppler Shift
3.4 Length Contraction
3.5 The Twin Paradox
3.6 The Pole and Barn Paradox
References / Problems

continued over....
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Cat. # PCI-B2    255 pages    ISBN:  0971313415    SOFTCOVER

4. Relativistic Mechanics
4.1 The Laws of Motion
4.2 Relativistic Momentum
4.3 Relativistic Kinetic Energy
4.4 The Equivalence of Energy and Mass
4.5 The Energy-Momentum Vector; Particles of Zero Mass
4.6 Motion in Uniform Electric and Magnetic Fields
References / Problems

5. Collisions and Conservation of Energy-Momentum
5.1 Elastic Collisions
5.2 Energy and Momentum of the Photon; The Compton Effect
5.3 Inelastic Collisions; Nuclear Collisions and Reactions
5.4 Collisions of Elementary Particles; The Center of Momentum
5.5 Recoil in Photon Emission;  The Mossbauer Effect
5.6 Relativistic Rocket Motion
References / Problems

6. Electromagnetism and Relativity
6.1 The Electric Field of a Moving Charge
6.2 The Relativistic Transformation of Force
6.3 The Magnetic Force and Field
6.4 The General Transformation Laws for E and B
6.5 The Electric Field of an Accelerated Charge
References / Problems

7. General Relativity
7.1 The Universality of the Acceleration of Free Fall; The Principle of Equivalence
7.2 The Gravitational Time Dilation
7.3 The Bending of Rays of Light
7.4 Curved Spacetime; The Theory of General Relativity
7.5 Black Holes
References / Problems

Appendix I: Textbooks and Further Reading

Appendix II: Answers to Even– Numbered Problems

Index
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Quantum Information, An Overview
by Gregg Jaeger

This book is a comprehensive yet concise overview of quantum information science, which is a rapidly developing area of
interdisciplinary investigation that now plays a significant role in physics, information technology and engineering. The
most well-known applications of quantum information science are quantum key distribution and quantum computation.

• Unlike other books in quantum information and computing, this book is intended to be concise and to the point making
it useful in practical context of reading journal articles, performing research calculations or problems in graduate
courses in physics and engineering

• Unlike shorter books, this is intended for practitioners and students in their daily investigations
• Brings together this information from its various sources, allows researchers and students in a broad range of areas

including physics, photonics, solid-state electronics, nuclear magnetic resonance and information technology, in their
applied and theoretical branches, to have this vital material directly at hand when needed

This book is a handy reference for practitioners and students covering foundational issues as well as these and other
applications. It contains more than 25 illustrations that encapsulate essential ideas and fundamental constructs. Foreword
by Prof. Tommaso Toffoli.

Foreword - Qubits - Measurements and quantum operations - Quantum non-locality and interferometry - Classical
information and communication - Quantum information - Quantum entanglement.- Entangled multipartite systems - Quantum
state and process estimation - Quantum communication - Quantum decoherence and its mitigation - Quantum broadcasting,
copying and deleting - Quantum key distribution - Classical and quantum computing - Quantum algorithms - Mathematical
elements - The quantum postulates.

Cat. # DA-SST4    255 pages    ISBN:  9783540360469    HARDCOVER

Cat. # DA-SST3    284 pages    ISBN:  9780387357256    HARDCOVER

• Compact and illustrated introduction for readers of different levels
• Numerous exercises with solutions
• Applications to continuum mechanics
• Tensor algebra in absolute notation
• Treatment of tensors on the basis of linear algebra

Thereby the mathematical formalism is applied as far as it is absolutely necessary. Numerous exercises provided in the
book are accompanied by solutions enabling an autonomous study. The last chapters of the book deal with modern
developments in the theory of isotropic an anisotropic tensor functions and their applications to continuum mechanics
and might therefore be of high interest for PhD-students and scientists working in this area. In the last decades, the
absolute notation for tensors has become widely accepted and is now a current state of the art for publications in solid and
structural mechanics. This is opposed to a majority of books on tensor calculus referring to index notation. The latter one
complicates the understanding of the matter especially for readers with initial knowledge. Thus, this book aims at being a
modern textbook on tensor calculus for engineers in line with the contemporary way of scientific publications.

Contents:
Vectors and Tensors in a Finite-Dimensional Space - Vector and Tensor Analysis in Euclidean Space - Curves an Surfaces
in Tthree-Dimensional Euclidean Space - Eigenvalue Problem and Spectral Decomposition of Second-Order Tensors -
Fourth-Order Tensors - Analysis of Tensor Functions - Analytic Tensor Functions.- Application to Continuum Mechanics
- Solutions - References - Index.

Tensor Algebra and Tensor Analysis for Engineers
by Mikhail Itskov

There is a large gap between the engineering course in tensor algebra on the one hand and the
treatment of linear transformations within classical linear algebra on the other hand. The aim of
the book is to bridge this gap by means of the consequent and fundamental exposition. The
book is addressed primarily to engineering students with some initial knowledge of matrix algebra.
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Evolutionary Bioinformatics
by Donald R. Forsdyke

Table of contents: Prologue. Part 1: Memory-A Phenomenon of Arrangement. Chargaff’s First Parity Rule. Information
Levels and Barriers. Part 2: Chargaff’s Second Parity Rule. Stems and Loops. Chargaff’s Cluster Rule. Part 3: Mutation and
Speciation. Species Survival and Arrival. Chargaff’s GC Rule. Part 4: Conflict with Genomes. Conflict Resolution. Exons
and Introns. Complexity. Part 5: Conflict Between Genomes. Sef/Not-Self? The Crowded Cytosol. Part 6: Sex and Error-
Correction. Rebooting the Genome. The Fifth Letter. Epilogue. Appendix 1: What the Graph Says. Appendix 2: Scoring
Information Potential. Appendix 3: No Line? Acknowledgements. References and Index.

Cat. # DA-SST3    284 pages    ISBN:  9780387357256    HARDCOVER

This book identifies the types of information that genomes transmit, shows how competition
between different types is resolved in the genomes of different organisms, and identifies the
evolutionary forces involved. The early chapters relate the form of information with which we are
most familiar, namely written texts, to the DNA text that is our genome. This lends itself well to
introducing historical aspects dating back to the nineteenth century.
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Odyssey Interactive Chemistry - High School Edition
CYC-30ST .............................................................. Windows

ODYSSEY is a content-rich learning and simulation environment for molecular chemistry. Used in high school chemistry
classes across the country, ODYSSEY uses the computer to “simulate” chemical behaviour at the molecular level. This
state-of-the-art program with visually rich, scientifically sound, experiments offers teachers an exciting new way to engage
students. Includes student-assignable worksheets!

• Advanced User Interface
• Interactive Simulations at Full Molecular Detail
• Stunning Molecular Visualization
• Open-ended Simulations
• Hundreds of Molecular Models
• Create New Experiments

INSTRUCTORS EDITION
Cutting edge teaching software with ready-to use chemistry experiments and student assignable worksheets. Includes
annotated molecular stockroom and an easy-to-use model kit for building almost any chemical system. The new must-have
tool for any science teacher who is interested in visualizing chemistry at the molecular level.

MOLECULAR STOCKROOM
ODYSSEY's Molecular Stockroom provides hundreds of pre-constructed samples of matter spanning a wide range of
systems. Each entry allows for query of system properties, visualization in multiple model styles, and molecular simulation.
The models can be used as the entry to a classroom demonstration or as starting content for new lab activities. The
stockroom can be browsed by individual items or by category.

Categories represented include:  Elements, Inorganics, Organics, Solutions , Biological, Polymers

MODEL KITS
ODYSSEY's Model Kit contains a set of builders for Molecules, Solids, Organic Molecules, Peptides, and Nucleotides.
These builders are similar to those in Wavefunction's Spartan, that is used by tens of thousands of students, instructors,
and researchers world-wide.

The Model Kit enables the construction of almost any chemical system. This puts an open ended virtual laboratory at your
fingertips. All constructed systems are available for simulation and exploration. Instead of having students learn about
molecules in 2-D, utilize ODYSSEY's Model Kit and move into 3-dimentions.

PLOTS AND PROPERTIES
ODYSSEY allows a multitude of Properties to be measured. These may be correlated in a variety of plots.

• Snap Plots include recorded values 'posted' to the plot.
• Time Plots track any property as a function of time.
• List Plots represent data from a number of different samples.
• Histograms are available for the speed and kinetic energy distributions.
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ODYSSEY can query a host of properties including density, number of molecules, electronegativity, molar mass, mass
fraction, distances and angles, temperature, volume, pressure, kinetic energy, potential energy, atomic and molecular
charges, dipole moments, speeds, collision frequencies, and number of hydrogen bonds. Several properties (volume,
temperature, system composition) are user adjustable.

EXPERIMENTS
ODYSSEY provides instructors with 77 lab activities prepared and ready to use. Each experiment is designed to engage
students in discovery-based learning. While experiments are developed for student use, they can also be utilized for
classroom demonstrations. In total, more than 200 pages of chemistry content are included. Learners are provided with
unparalleled visualization and simulation of matter at the molecular level.

More than 40 student assignable worksheets (each associated with an experiment) are also included.

EASILY CREATE YOUR OWN MODELS
In addition to a Molecular Stockroom of many hundreds of compounds, ODYSSEY also contains a set of model kits
enabling instructors to construct almost any system imaginable. All ODYSSEY files (and the program itself) can be easily
hyperlinked within Microsoft PowerPoint for use in classroom presentations.

EXPERIMENT AL PROTOCOLS
Each ODYSSEY Experiment includes step-by-step instructions. All molecular samples are provided and system parameters
and conditions have been preset in order to best carry out the experiment. Many experiments also include a worksheet with
additional activities.

EXPERIMENT  CATEGORIES:

• Chemical Matter (3)
• Gases (20)
• Acids and Bases (3)
• Thermochemistry (5)
• Liquids and Solids (14)
• Chemical Thermodynamics (3)
• Transition Metal Complexes (3)
• Atoms and Molecules (14)
• Solutions (6)
• Biochemistry (6)

College Version also Available. See Price List on page 18

System Requirements: Intel Pentium 4, Pentium M or Athlon equivalent 512 MB RAM, Windows XP or 2000, 500
MB disk space, Microsoft Internet Explorer 6.
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Concentrated Chemical Concepts v3.0
TS-1ST ................................................................... Windows

This popular computer-aided instruction package is being used by hundreds of schools and colleges. It provides a
thorough review of basic chemistry principles and supplements classroom lectures and lab assignments. Concentrated
Chemical Concepts (CCC) provides a comprehensive set of lessons that are easy to use, have a high degree of interactivity,
and provide immediate feedback. Topics range from significant figures to organic reactions and DNA base pairing.

Concentrated Chemical Concepts (CCC) is intended to accompany the one year course for health science majors or
chemistry for non-majors. Its broad scope and self-study nature make it an ideal supplement for high school AP chemistry
and any introductory chemistry course. There are simulations, problem solving drills, term and definition matches, and
nomenclature drills, nearly 100 lessons in all. Quizzes are created from a database and numerical problems are randomly
generated so students may never encounter the same sequence or numbers, no matter how often they repeat a quiz.

Summary of Lesson Topics

Part I: General Chemistry 49 Lessons
Measurements, Common SI prefixes, Significant figures, Conversion of units, Density problems, Matter and energy,
Names and symbols of elements, Atoms and elements, Composition of atoms, Electron configuration of atoms, Elementary
electron dot structures, Areas of the periodic table, Compounds and moles.

Names and formulas of simple ions, Electron configuration of ions, Names and formulas of ionic compounds, Names and
formulas of polyatomic ions, Balancing chemical reactions, Molar masses, Calculations with moles, Gases and kinetic
theory, Boyle's Law demonstration, Gas calculations (PxV) and (V/T), Ideal gas law calculations, Solutions and colloids.

Molarity calculations, Ion-producing substances, Names and formulas of acids and bases, Conjugate acids and bases,
Strengths of acids and bases, Solubilities of salts, Acidity, Values of pH, Hydrolysis of salts, Acid-Base equilibria: titrations,
Acid-Base equilibria: pH calculations, Acid-Base equilibria: buffer calculations. Equivalent weights, Stoichiometry problems,
Equilibrium constants, Balancing oxidation-reduction reactions, Thermodynamics: Hess' Law, Elements in living systems,
Essential elements, Radioactivity, Balancing nuclear equations, Half-lives of radioactive elements, Electromagnetic radiation.

Part II - Organic/Biochemistry 46 Lessons
Writing condensed structures, Recognizing isomers, Important functional groups, Saturated hydrocarbons, Linear alkanes,
Structures with rings, Branched alkanes, Unsaturated hydrocarbons, Alkenes, Recognizing geometric isomers, Reactions
of hydrocarbons, Benzene derivatives, Alcohols and related compounds, Aldehydes and ketones, Carboxylic acids,
Esters, Amines. Reactions of aldehydes and ketones, Carboxylic acids and esters, Reactions of carboxylic acids and
esters, Amines and amides, Optical isomerism, Recognizing optical isomers, Organic addition polymers, Organic qualitative
analysis. Definitions of carbohydrates, lipids, proteins, nutrition, enzymes, hormones, body fluids, and metabolism.
Recognizing glucose and its isomers, names and symbols for amino acids, hydrolysis of tripeptides, DNA and RNA base
pairing, reading the Codon Table, acidosis and alkalosis, Determining peptide sequences.

System R equirements: Windows:  3.1, 95, 98, ME, or NT . 32MB RAM, 5MB hard disk space, 4x CD-ROM driv e,
Soundblaster compatible soundcard. 



10

 SCIENCE STUDENTS Products

MEDICAL & SCIENCE MEDIA

Boltzmann: A Kinetic Molecular Theory Demonstration
TS-14ST ................................................................. Windows

Boltzmann is designed to help students understand the principles of kinetic molecular theory by demonstrating molecular
motion, statistical mechanics and other fundamental theories of chemistry and physics.

The display area is an "arena" in which as many as 200 atoms move and collide with each other. The arena may be viewed
as a single area or divided into two regions in which the same or two different sizes (masses) of atoms may be displayed.
This dynamic display helps students visualize the effects of changing the number of atoms, their mass, radius or temperature.
The screen also contains a field which displays any of twelve different graphs of the behaviour of the atoms. These
histograms plot instantaneous and average speed, RMS velocity, and average RMS velocity, kinetic energy and average
kinetic energy, X and Y velocity, average path, time collision and collision rate in several different formats.

Boltzmann can be used as a classroom demonstration tool or as a self-directed student exploration in a variety of classes
from freshman chemistry to graduate level statistical mechanics. It is a unique software tool which can be used to
effectively demonstrate:

• distribution of molecular velocities
• gas laws
• the nature of pressure, diffusion, and effusion
• molecular collisions and collision rates
• free path distribution
• heating and cooling

Its convenient, versatile user interface may be operated by either mouse or keyboard. Demonstrations may be saved, and
detailed histories, averages and distributions can be written as data files.

System R equirements: Wins 3.1, 95, 98, ME, or NT . 32MB RAM, 5MB hard disk space. 4x CD-ROM driv e, Soundblaster
compatible soundcard.

PC-Mendeleev
TS-3ST ................................................................... Windows

Both these programs offer a database of the periodic table with properties of the elements and feature graphic displays,
search, sort, and plot options, simple operation, and concisely presented historical, chemical, and physical property
information.

The database contains 49 physical and chemical properties which may be searched or sorted - allowing you to isolate all
elements with a certain value or range of values. X-Y plots or scatter plots may be used to compare values of any two
properties, and 3D plots show the relative values of any one property. You can also generate tables of properties like those
often found in texts or reference books, except that you can choose the elements and properties to include and how to sort
the table. The table may contain as many as five different properties. A unique feature of PC-Mendeleev is its Electronic
Configurations option, which displays a list of atomic orbitals and descriptions of the s, p, and d orbitals with graphic
representations

System R equirements: Windows: 3.1, 95, 98, ME, or NT . 32MB RAM, 5MB hard disk space. 4x CD-ROM driv e,
Soundblaster compatible soundcard.
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Diatomic: Molecular Mechanics & Motion v2.1
TS-15ST ................................................................. Windows

Diatomic illustrates the translational, rotational, and vibrational motions of diatomic molecules from the perspectives of
classical, quantum, and statistical mechanics. Diatomic is supplied with 13 diatomic molecules - CO, H2, N2, O2, NO, HF,
HCl, HBr, F2, Cl2, Br2 and I2 - and the ability to add additional molecules. Augment your lectures and demonstrations with
this unique computer simulation.  Or use the two dozen included activities for computer lab exercises, out-of-class
assignments and independent study. Eight sample exercises are included and the ability to add or edit activities is also
provided.

Classical Mechanics

View 2-D animation of molecular translation, rotation, and vibration either separately or simultaneously.
View vibration and dissociation using a realistic potential energy function.
Vary initial energies, molecular orientation, and speed of motion.
Display molecular clock.
3-D animation of molecule.
Bar graph display of energy distribution for translation, rotation and vibration.
Newly designed dial controls to set initial atom conditions.

Quantum Mechanics

Calculate & plot potential energy curves, wave functions, energy levels, & degeneracy's.
Choose Morse, Lennard-Jones, harmonic or user-defined vibrational potential energy functions.
2-D particle-in-a-box wave functions and energy levels
Rotational section now includes angular momentum, angular momentum vectors, and rotational wave
functions.
Rotational wave function plots are presented as 3-D spherical colour maps.

Statistical Mechanics

Plots thermal energies, heat capacities, molecular partition functions and entropies as functions of  temperature.
Display graphs for different motions separately or combine on a single graph.
Colour coded plot distributions for as many as four temperatures for speed distribution, rotational and
vibrational quantum distributions.
Calculations showing the effects of anharmonic vibrations, vibration-rotation, centrifugal distortion,
interaction, low-lying electronic states and  electronic state degeneracy.

System R equirements: Windows: Wins 3.1, 95, 98, ME, or NT . 32MB RAM, 5MB hard disk space. 4x CD-ROM
drive, Soundblaster compatible soundcard. 
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HMO: Huckel Molecular Orbital Calculator
TS-5ST ................................................................... Windows

HMO allows you to focus on the results of the Hückel calculations, rather than getting bogged down in entering data. To
use HMO you draw the structure you want to investigate using the simple built-in drawing tools. The program then
analyzes the structure, separates the pi electron network, performs the Hückel calculations and displays the results,
including total pi energy, pi electrons, LUMO and HOMO energy and orbitals, charge densities and pi bond orders. Data
may be printed.

Version 3.0 offers:

• Drawing tools in an easily accessed palette.
• Jacobi matrix diagonalization has been replaced by a Givens-Householder version, with a four- fold

increase in computational speed.
• Inclusion of the iterative Omega technique for more advanced computation.
• Automatic file compression following deletion of a structure.
• Maximum pi-system: 100 orbitals.
• Structures may have as many as 128 atoms.
• Heteroatoms B, O, N, F, I, Cl, and Br are fully supported, but only P-orbitals are considered for sulfur.
• The default set of parameters is taken from Molecular Orbital Theory for Organic Chemists by

Streitweiser (John Wiley & Sons, 1961) with Auxiliary Inductive Parameters included.
• A zero-order set is built into the program.

System R equirements: Wins 3.1, 95, 98, ME, or NT . 32MB RAM, 5MB hard disk space. 4x CD-ROM driv e, Soundblaster
compatible soundcard.

Identification of Organic Compounds
TS-6ST ................................................................... Windows

Using the same methods found in Dr Pavia's award winning SQUALOR, this new program is a simulation of the students'
qualitative organic analysis laboratory experience. Identification of Organic Compounds contains everything found in
SQUALOR in a Windows interface, and these new features:

• 50 additional new unknowns
• On-Screen notebook for students to keep track of their work
• IR, NMR, CMR and MassSpec spectra
• Student management system and Unknowns Editor

Students select or are assigned one or more unknowns from 11 functional groups. Then they perform tests, choosing from
24 classification tests and 18 derivative forming reactions. Physical data and elemental analysis are provided and spectral
information is also available many of the unknowns. Tests are reported as observations and students must determine the
implications of the results.  The lab simulation allows students to work on a greater number of unknowns in a shorter
period of time. The simulation improves students' lab efficiency, and there's no danger, breakage, and no cost for purchasing
and disposing of chemicals.  For the instructor there's a student management system, utilities for editing the unknowns,
the ability to assign students specific unknowns and to randomize the unknown list.

System R equirements: Wins 3.1, 95, 98, ME, or NT . 32MB RAM, 5MB hard disk space. 4x CD-ROM driv e, Soundblaster
compatible soundcard.
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MassSpec: Mass Spectrum Analysis 3.0
TS-9ST ................................................................... Windows

MassSpec is designed to help you eliminate the time-consuming and error-prone methods of correlating structure fragments
to peaks observed in a mass spectrum. Use the Tools Palette to build your structure and MassSpec then generates a
database of fragments resulting from bond cleavages up to three at a time. Enter a mass number from your spectrum or from
the list the program has created. MassSpec then shows the fragments it has identified, and highlights them on your
structure one at a time. The program also displays information on isotope peaks, peaks arising from the gain or loss of one
hydrogen, and relative isotopic abundances (M+1...M+20) for all non-isotopic fragments. Structures with a molecular
weight of 9999 or less may be entered.

The program also displays information on isotope peaks, peaks arising from the gain or loss of one hydrogen, and relative
isotopic abundances (M+1...M+20) for all non-isotopic fragments. Structures with a molecular weight of 9999 or less may
be entered. MassSpec recognizes and labels masses resulting from the McLafferty rearrangement. This function operates
recursively so that if more than one rearrangement trigger is present, it produces masses arising from all possible
rearrangements taken one, two, and three at a time. It will also operate on the so-called "McLafferty + 1" rearrangement.

If you work with proteins, the supplied extended database replaces the standard elemental database with a table containing
the appropriate names and masses of amino acid residues. Instead of drawing a polypeptide structures you can enter the
three letter designation. A utility program is included for creating additional databases for specific research.

System R equirements: Wins 3.1, 95, 98, ME, or NT . 32MB RAM, 5MB hard disk space. 4x CD-ROM driv e, Soundblaster
compatible soundcard.

Introduction to Spectroscopy
TS-7ST ................................................................... Windows

The tutorials and quizzes in this popular program help students develop logical strategies for analyzing and interpreting
spectral data. They are ideal for remedial study, lecture demonstrations, or to review the fundamentals of spectral analysis

The IR section begins by dividing a spectrum into six areas. These areas are then examined for the presence or absence of
absorption bands, which in turn indicate the presence or absence of particular functional groups. Tutorials on vibrational
modes and typical absorption curves are used to reinforce the principles of IR spectroscopy. NMR lessons focus on
solvents and measurements, proton equivalence, structural effects on chemical shifts, isotropic and anisotropic effects of
chemical shifts, and first order spin-spin coupling. Students learn how to look at a structural formula and estimate the
chemical shift ranges for each of the protons or, given a molecular formula and spectrum, identify the structure. In the CMR
lessons students first examine the characteristic chemical shifts in C-13 spectra. Then they learn how to predict the
spectrum from a structure, or the structure from its spectrum.

Mass Spectroscopy begins with a brief tutorial on electron impact (EI) mass spectroscopy and an overview of spectrum
analysis. Fragmentation principles are then explored, and the program introduces a five-step approach to analyzing a mass
spectrum.  Each of the four units has a final quiz in which students must identify an unknown spectrum.

System R equirements: Wins 3.1, 95, 98, ME, or NT . 32MB RAM, 5MB hard disk space. 4x CD-ROM driv e, Soundblaster
compatible soundcard.

NameIt: Organic Nomenclature Study Program
TS-10ST ................................................................. Windows

NameIt provides students with practice naming organic compounds using IUPAC rules and drawing structures given the
IUPAC name. The program includes problems involving 17 different functional groups. The user chooses the mode
(structure-to-name or name- to-structure) and the class of compounds and the program randomly selects ten unknowns
from its database. Answers are checked for correct root, terminal, substituents, substituent order, locants, locant order and
punctuation. The program recognizes both 1979 IUPAC standard conventions and the 1993 IUPAC recommendations. The
extensive help system provides a comprehensive discussion of both of these sets of rules. The package also includes a
utility program for adding and editing names and structures.

System R equirements: Wins 3.1, 95, 98, ME, or NT . 32MB RAM, 5MB hard disk space. 4x CD-ROM driv e, Soundblaster
compatible soundcard.
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Spectral Interpretation: Classroom Demonstrations
TS-12ST ................................................................. Windows

Say you're lecturing on chemical shifts and how integrals can provide information about the number and type of hydrogens
contained in a molecule. You mention spin-spin splitting and then - with a few keystrokes or mouse clicks - you display the
spectra, mark the triplet and quartet with splitting trees, measure integrations and enter them on the note pad. Then you
display a series of screens that neatly summarize the n+1 rule. It's that easy when you're using Spectral Interpretation!

Dozens of graphic screens loaded with information are built right into this easy-to-use program. You can quickly alternate
between IR and NMR spectra, measure coupling constants and integration curves on-screen, choose highlight and zoom
options or dozens of other dynamic lecture aids. The program is shipped with data and spectra for 186 organic compounds
representing major functional groups and these unique features:

• Choose compound by name/functional group or as an unknown
• Toggle quickly between IR and NMR spectrum.
• Display the structure. (For unknowns, structure is hidden.)
• Highlight any portion of the display.
• Label structure and/or spectrum.
• Integrate NMR spectrum on screen.
• Measure coupling constants.
• Show functional groups or structural fragments.
• Display idealized splitting "trees".
• Store/recall notes for interpretation of each compound.

System R equirements: Wins 3.1, 95, 98, ME, or NT . 32MB RAM, 5MB hard disk space. 4x CD-ROM driv e, Soundblaster
compatible soundcard. 

SynTree: Program for Exploring Organic Synthesis v3.0
TS-13ST ................................................................. Windows

SynTree provides a unique set of tools for exploring the intricacies of organic synthesis. To begin an exploration, a goal
structure is entered using the structure drawing tools or selected from the Structure Library. SynTree then scans its
database and presents all possible precursors. When a precursor is selected it becomes the new goal and the process is
repeated, chaining backward to ever simpler precursors until a readily available starting compound is found. Newly
revised and updated for Windows - SynTree3.0 provides an interesting, challenging way to review organic reactions. This
latest version now offers:

• A completely new and highly visual interface
• Expanded database of transforms
• View all precursors at each branch of the synthesis tree
• Support for stereochemical transformations

For students, SynTree offers drill without boredom and encourages exploration of alternative synthetic pathways. As
author John Figueras says, This program helps overcome users' mindsets and biases in synthesis formation. It is an
organic chemist's version of fun... For the researcher, there are additional programs - Transform Entry and MakeList - that
allow you to enter your own reactions transforms and to specify interferences and protected groups.

The new expanded database has more than 450 transforms - enough to cover the typical reactions that first year organic
chemistry students are likely to encounter. To insure that only practical, efficient syntheses are displayed, you may give
transforms that cleave carbon-carbon bonds in the retrosynthetic direction priority over those that only modify a functional
group. The real power of SynTree rests in its ability to learn the chemistry you want it to know. You can enter new
transforms that reflect your teaching or research needs, and the variety of options available allow you to create highly
specific transforms. With the Make List program you can create and edit lists of functional groups and assign them as
interferences or protected groups for specific transforms. A set of examples is provided.

System R equirements:  Wins 3.1, 95, 98, ME, or NT . 32MB RAM, 5MB hard disk space. 4x CD-ROM driv e,
Soundblaster compatible soundcard.
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EcoSim: Ecological Simulations
TS-17ST ................................................................. Windows

EcoSim contains many of the most popular simulations for studying population growth and predator-prey interaction,
including:

• Exponential Population Growth
• Geometric Population Growth
• Logistic Population Growth
• Discrete Logistic Population Growth
• Leslie Matrix Analysis
• Competition (Lotka-Volterra)
• Volterra Predation
• MacArthur Predation

It has many easy-to-use features and is equally effective as a classroom demonstration or for self-study and exploration.

System R equirements: Wins 3.1, 95, 98, ME, or NT . 32MB RAM, 5MB hard disk space. 4x CD-ROM driv e, Soundblaster
compatible soundcard.

EcoStat: Ecological Statistics
TS-18ST ................................................................. Windows

EcoStat now offers these new features:

• data are entered into s spreadsheet style data grid
• multiple data windows may be open simultaneously
• cut, copy and paste within a data grid, between data grids and between a grid and other software
• load data files from generated from other spreadsheet programs
• label both data rows and columns

EcoStat has many of the commonly used statistical tests for analyzing ecological data, including:

• Population Estimation using: One-time Mark/Recapture, Jolly/Seber Mark/Recapture, Schnabel Mark/Recapture
• Density/Cover Analysis
• Population Dispersion Analysis by Spatial Analysis for Transect, Quadrat Sampling, or Spatial Analysis

for Plotless Sampling.
• Importance Value Computation
• Species Diversity Analysis
• Community Similarity Analysis
• Niche breath/overlap
• Life Table Analysis
• Descriptive Statistics
• Maximum input for EcoStat is 6000 data cells (max. 100 columns or 2000 rows) which may be imported, entered

from the keyboard or randomly generated.

System R equirements: Wins 3.1, 95, 98, ME, or NT . 32MB RAM, 5MB hard disk space. 4x CD-ROM driv e, Soundblaster
compatible soundcard.
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E-Z Stat: A Statistical Analysis Tool for Scientists v2.1
TS-19ST ................................................................. Windows

E-Z Stat is a program for students and researchers who are looking for an easy-to-use statistical analysis tool for analyzing,
evaluating and graphing data they've gathered in the lab or in field studies. Up to 6000 data cells (max 100 columns or 2000
rows) may be entered manually or imported as ASCII files. E-Z Stat now offers these new features:

• data are entered into s spreadsheet style data grid
• multiple data windows may be open simultaneously
• cut, copy & paste within a data grid, between data grids, between a grid and other software
• load data files from generated from other spreadsheet programs
• label both data rows and columns

Data may be edited, printed, or transformed. Transforms include: log, arcsine, tangent, square root, power, polynomial,
inverse, exponential, proportional, multiplicative and additive/subtractive transformations.

Tests in version 2.0 include:

• descriptive statistics
• paired & unpaired t-test
• ANOVA
• correlation analysis
• linear, exponential, and polynomial regression
• goodness of fit analysis

E-Z Stat features data entry, accurate calculations and simultaneous viewing of graphs, data, and analysis results.

System R equirements: Wins 3.1, 95, 98, ME, or NT . 32MB RAM, 5MB hard disk space. 4x CD-ROM driv e, Soundblaster
compatible soundcard.

Membrane Potential Problem Solver
TS-21ST ........................................................ DOS/Windows

The algebraic expressions which predict cell membrane potentials are not difficult to comprehend, but the calculations
they require can be quite time consuming. Often, they interfere with a student's ability to understand basic relationships.
In this thoughtfully designed computer simulation are the tools to help your students grasp the principles of the Goldman
and Nernst Equations - equations with wide applications in physiology and bioelectricity, especially as they relate to the
physiology of nerve and muscle.

Using the Membrane Potential Problem Solver students can change a number of variables in the equations with just a
few keystrokes - then view the results in a number of ways. Instead of getting bogged down in tedious calculations,
students are able to focus on the results of their changes! Exploring the possibilities is as easy as entering a new set of
variables. The program can communicate information numerically or graphically, whichever the student finds most
meaningful. Working from a central screen, students can easily manipulate ion concentrations and permeability's, then see
the results on several different screens: Goldman Calculation Screen, Ion Status Screen, Graphing Screen, and a
Concentration Display Screen.

System R equirements: IBM 368 or higher . 512K RAM. CGA monitor , or higher . This progr am is DOS based, but
can be run under the Windows O/S.
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PopGene: Population Genetics Simulation
TS-22ST ................................................................. Windows

PopGene is a collection of simulations commonly used in the study of population genetics, including:

Hardy-Weinberg Equilibrium, Multiple Allele Inheritance, Multiple Loci Inheritance, Natural Selection, Genetic Drift,
Migration, Mutation, Inbreeding The three part screen allows students to simultaneously view the simulation parameters,
data plots and a dynamic graph of the results. Parameter values, the speed of the simulation, and the scale size of the graph
and the graph type can be easily changed.

The operation of PopGene is simple and straightforward. Select a simulation and graph type, then start it using the default
parameters or those you enter from the keyboard. As the simulation progresses, the outcome is shown in the results
window and on the graph. Simulation parameters are easily changed, and the results may be saved to disk or printed.

The package includes a step-by-step tutorial of the Hardy-Weinberg simulation, mini-tutorials using the other models, and
suggested exercises to be used in conjunction with the simulations

System R equirements: 3.1, 95, 98, ME, or NT . 32MB RAM, 5MB hard disk space. 4x CD-ROM driv e, Soundblaster
compatible soundcard.

Introduction to Genetics
TS-20ST ........................................................ DOS/Windows

Designed to supplement undergraduate courses in genetics and biology, this package contains more than one hundred
individual lessons covering topics from genetic ratios, mitosis and meiosis to DNA, RNA, and chromosome aberrations.
The lessons use a variety of techniques in presenting the material, including interactive tutorials, problem-solving drills,
and definitions matching exercises.

There are several levels of help available and feedback on incorrect responses is problem-specific. Each Unit has a final
Quiz with ten randomly selected questions so that students will rarely see the same sequence of questions no matter how
many times they repeat the Quiz. The package includes two helpful Instructor Utilities. The Text Reference System you use
to add textbook references for each lesson if desired, and a Student Management System keeps records of student scores
on the Unit Quiz programs.

Summary of Units:

Unit 1 - Mendel's Peas & Genetic Ratios Monohybrid Inheritance, Incomplete Dominance and  Lethals, Dihybrid Inheritance,
Trihybrid Inheritance, Genetic Interaction and Epistasis

Unit 2 - Chromosomes, Mitosis, Meiosis Mitosis, Meiosis I & II

Unit 3 - Sex Determination, Sex Linkage Sex-Linked Traits - Parts A & B, Sex-Influenced Traits, Sex-Limited Traits

Unit 4 - Human Pedigrees Pedigrees, Family Probabilities, Risk Assessment, Consanguinity

Unit 5 - Multiple Alleles & Blood Types, Rabbit Coat Colours, ABO, & Rh Blood Groups, Paternity

Unit 6 - DNA, RNA & Proteins DNA, RNA: Transcription, RNA: Translation, Mutation

Unit 7 - Crossing Over & Mapping Linkage, Two-Point Mapping, Three-Point Mapping: Tutorials, Three-Point Mapping:
Exercises, Neurospora

Unit 8 - Euploidy & Aneuploidy Euploidy, Haploidy, Diploidy, and Triploidy, Euploidy: Polyploids, Aneuploidy: Monosomy,
Aneuploidy: Trisomy

Unit 9 - Chromosome Aberrations Breakage and Restitution Deletions, Duplications, Inversions and Rings, Translocations

System R equirements: DOS: IBM 368 or higher . 512K RAM. CGA monitor , or higher . This progr am is DOS based,
but can be run under the Windows O/S.
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Model ChemLab
MS-1ST ............................................. Windows & Macintosh

Whether your challenge is to introduce new computer technology to your curriculum, or bring the lab experience to on-line
students or a need for an alternative to dangerous, expensive or environmentally hazardous labs, then Model ChemLab is
the classroom proven solution for you. Model ChemLab originated from academic work in computer simulation and
software design at McMaster University. It has continued to be developed with extensive input from educators interested
in the possible application of computer simulations for classroom and distance learning.

Model ChemLab is a unique product incorporating both an interactive simulation and a lab notebook workspace with
separate areas for theory, procedures and student observations. Commonly used lab equipment and procedures are used
to simulate the steps involved in performing an experiment. Users step-through the actual lab procedure while interacting
with animated equipment in a way that is similar to the real lab experience.

Model ChemLab comes with a range of pre-designed lab experiments for general chemistry at the high school and college
level. Users can expand upon the original lab set using ChemLab's LabWizard development tools, thus allowing for
curriculum specific lab simulation development by educators. These user designed simulations combine both text based
instructions and the simulation into a single distributable file.

ChemLab Design:

• Easy to use lab interface modelled on common lab procedure
• Student lab notebook workspace area
• Real time animated interactive simulation engine
• Lab Wizard tools for easy user created lab simulations
• Support for plug-in lab simulations extensions

Lab Equipment:

• Beakers, Erlenmeyer and Florence flasks, test tubes, graduated cylinders, burets, eye dropper, pipets,
watch glasses, filtering flask with buchner funnel, Bunsen burner, hot plate / Magnetic stirrer, stirring
rods, evaporation dish, calorimeter, conductivity meter, potentiometer, Spectrophotometer and others…

• Balances: centigram, electronic and high sensitivity balance
• Distillation equipment set-up: distillation flask with heating mantel, distillation head, condenser and

distillation take-off

Common Lab Procedures:

• Titration, Decanting /pouring
• Heating and hot/cold water baths
• Temperature, weight, pH, conductivity, voltage and volume measurements
• Plot titration curves

Large selection of pre-defined labs simulations:

• Acid/base reactions, bond lab, cations reactions, electrochemistry, equilibrium, flame lab, fractional
crystallization, fractional distillation, gravimetric analysis, kinetics, redox reactions, stoichiometry,
thermal chemistry, volumetric analysis, water quality, weak acid titration and many more.

Lab Wizards (Professional Edition)

• Allow users to create customized lab simulations
• Lab Wizard steps users through process of new lab creation
• Single distributable file
• Expandable chemical database allows users to add new chemicals to ChemLab

Wide Range of Applications: Ideal for distance learning, demonstrations, lab run-throughs, pre-lab work, dangerous and
environmentally hazardous, expensive, or lengthy labs.

System R equirements: Windows:  Windows® 95/98/ME/ NT with 8MB RAM, VGA or higher . Macintosh:  (also
available for Mac OS 7.0).
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AUGUST 2007

PRICE LIST

PCI-B1 ....... Survival Guide for Physical Chemistry ............................ 136 pages ............ $  55.00 .... $  50.00

PCI-B2 ....... Special Relativity: A Modern Introduction ........................ 255 pages ............ $  77.00 .... $  70.00

DA-SST3 .... Quantum Information, An Overview ................................ 284 pages ............ $  99.95 .... $  90.86

DA-SST4 .... Tensor Algebr a and T ensor Analysis for Engineers ........... 255 pages ............ $  99.95 .... $  90.86

DA-SST5 .... Evolutionary Bioinformatics ............................................ 424 pages ............ $  99.95 .... $  90.86

CYC-30ST .. Odyssey Interactive Chemistry - High School Edition ....... Student V ersion .... $187.00 .... $170.00

CYC-31ST .. Odyssey Interactive Chemistry - College Edition ............. Student V ersion .... $352.00 .... $320.00

TS-1ST ...... Concentrated Chemical Concepts ................................... Student V ersion .... $143.00 .... $130.00

TS-3ST ...... PC-Mendeleev ............................................................... Student V ersion .... $  88.00 .... $  80.00

TS-5ST ...... HMO: Huckel Molecular Orbital Calculator ........................ Student V ersion .... $121.00 .... $110.00

TS-6ST ...... Identification of Organic Compounds ............................... Student V ersion .... $121.00 .... $110.00

TS-7ST ...... Introduction to Spectroscopy .......................................... Student V ersion .... $121.00 .... $110.00

TS-9ST ...... MassSpec: Mass Spectrum Analyser ............................... Student V ersion .... $121.00 .... $110.00

TS-10ST .... Name It ......................................................................... Student V ersion .... $121.00 .... $110.00

TS-12ST .... Spectral Interpretation ................................................... Student V ersion .... $121.00 .... $110.00

TS-13ST .... SynT ree ........................................................................ Student V ersion .... $121.00 .... $110.00

TS-14ST .... Boltzmann ..................................................................... Student V ersion .... $121.00 .... $110.00

TS-15ST .... Diatomic ........................................................................ Student V ersion .... $121.00 .... $110.00

TS-17ST .... EcoSim: Ecological Simulations ....................................... Student V ersion .... $  88.00 .... $  80.00

TS-18ST .... EcoStat: Ecological Statistics .......................................... Student V ersion .... $  88.00 .... $  80.00

TS-19ST .... E-Z Stat ........................................................................ Student V ersion .... $  88.00 .... $  80.00

TS-20ST .... Introduction to Genetics ................................................. Student V ersion .... $143.00 .... $130.00

TS-21ST .... Membrane Potential Problem Solver ................................ Student V ersion .... $  88.00 .... $  80.00

TS-22ST .... PopGene ....................................................................... Student V ersion .... $  88.00 .... $  80.00

MS-ST1 ...... ModelChemLab .............................................................. Student V ersion .... $  99.00 .... $  90.00

Prices are subject to change without notice.

http://www.msmedia.com.au
adminmsm@msmedia.com.au

Telephone: (02) 9675 7750  F acsimile: (02) 9675 7702


