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to the instructor

This book is intended to serve as a preparative text for students
who require one or more years of college chemistry, but who have
either never had high school chemistry or have forgotten it.

I believe that the average student must bring the following knowl-
edge and skills to the modern general chemistry course:

1. computational skills involving mass, volume, density, and
percent composition;

2. understanding of applications of the ideal gas law;

3. sufficient knowledge of atomic structure to recognize the
origins and meaning of bonding and molecular structure;

4. familiarity with the nomenclature of common inorganic sub-
stances;

5. knowledge of equation writing and balancing;

6. ability to perform weight/weight and weight/volume computa-
tions from equations and solution stoichiometry;

7. knowledge of the various categories of chemical reactions;
and

8. some knowledge of the physics of energy transformations.

Students with a sound grasp of these concepts and skills can then
benefit from a meaningful treatment of atomic and molecular struc-
ture, thermodynamics, chemical equilibrium, complex-ion bonding,
and nuclear chemistry in a subsequent course.

The organization of this book enables students with no prior
mathematical preparation except arithemtic to solve chemical prob-
lems successfully. The problem-solving method is used consistently
throughout the text. The method emphasizes those properties that can
be measured and the linear relationships that exist between them.
Half the problems in each set are answered in factored form, so stu-
dents can check the method as well as the answers.

The gas laws and composition are presented early because they
provide immediate applications on which students can test their
problem-solving skills. Students usually have no difficulty accepting
the idea of atoms as particles in motion that may occur in certain num-
ber combinations. The derivation of kinetic molecular theory is valu-
able for the quantitative picture it gives of the effects of temperature,
pressure, and numbers of molecules, but it is not necessary for con-
tinuity and may be omitted. The early introduction of the gas laws and
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composition has an added benefit in that it provides the subject matter
for relevant laboratory experience.

In deference to those who prefer a different order of presentation,
there is sufficient overlap in Chapters Four through Eight for atomic
structure or composition to be introduced first.

The last six chapters, in addition to providing considerable drill
in computational skills, present some intuitive ideas of thermo-
dynamics and reaction mechanisms so that the student will have some
basis for understanding the quantitative treatment in subsequent
courses. ’

Although the contents of this text is solely my responsibility, I
gratefully acknowledge that the final form is the product of thoughtful
consideration by many fine educators. I would like to note especially
the contributions of Frances Collins, University of Massachusetts at
Ambherst; Edward C. Fohn, Green River Community College; Melvin
W. Hanna, University of Colorado; John J. Healey, Chabot College;
James MacDonald, DeAnza College; and Michael J. Millam, Phoenix
College. I also feel exceptionally fortunate to have had the experience
of working with the highly professional editorial, design, and produc-
tion staff of Harcourt Brace Jovanovich, Inc.

RICHARD M. McCURDY



to the student

This book was written primarily to help you learn chemistry. You
may find that the skills and attitudes you develop will be useful in
other fields as well. The basic concepts of chemistry are easy to under-
stand, and their application to the solution of problems in chemical
arithmetic is even easier. The amount of study and practice required
depends on how efficiently you work.

Your efficiency will improve if you learn to use words precisely.
Always be able to reply with an exact answer to the questions, “What
am I doing?” and “What do I want to know?” For example, saying you
are flying a kite is not being exact; you are really holding a string.

Develop your awareness of the relationships that exist between
one observable fact and another. You know that if you hold the string
so that the kite is at a certain angle with the wind it will fly. So you
are expressing the result of your action, rather than the action itself.
Not knowing the relationship could result in your holding the string
unsuccessfully all day.

In a similar way the scientist who measures the temperature of
the contents of a reaction vessel knows that what is really being
measured is the volume of the column of mercury in a thermometer
compared to the volume at some reference temperature. Knowing this,
the scientist can be aware of the possibilities of error. The manu-
facturer may not have put the right amount of mercury in the ther-
mometer, or the scale could be wrong. The scientist who knows the
relationship between what is being measured and what is wanted can
check to see if it is satisfied.

You can succeed in chemistry by (1) labeling things for what they
are; (2) learning the relationships that exist between physical quanti-
ties; and (3) using the relationships to find the desired result from the
given data. The frosting on the cake, though, is knowing why these
things are true and why they work. The explanations, insofar as we
know them, are presented in this book in a nonmathematical form.
Additional references are provided at the end of some chapters for
those of you who wish to explore any of these topics in greater depth.

Above all, be thoughtful. Be critical. Test every new idea to see if
it is true within your experience.

RICHARD M. McCURDY
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“Science is the attempt to make the chaotic diversity of our sense-
experience correspond to a logically uniform system of thought.”
(Albert Einstein, Science, 97, 1940)

After reading this chapter you should be aware of

The ways in which science differs from other branches of human
knowledge;

The meaning of a scientific law;

The difference between empirical laws and fundamental laws;

How theories are formed from hypotheses and laws;

The meaning and uses of experiments;

The meaning of technology;

The role of chemistry in science and technology;

. The reasons more scientific research is necessary in order to prevent

ecological disaster.



introduction

What is science?

Science has been called many names, some of them downright un-
complimentary. What is there about this abstract noun that people
fear and worship?

According to Webster’s, science is

1. knowledge gained by study and practice.
2. any department of systematized knowledge.

3. a branch of study concerned with the observation and classification
of facts, especially with the establishment of verifiable general
laws. ...

4. specific accumulated knowledge, systematized and formulated with
reference to the discovery of general truths or the operation of
general laws.

That looks pretty formidable. No wonder people are afraid of it. Before
you decide that science has nothing for you, let us look at the key words
in that definition to see what deeper meaning they might have.

1.0



