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Preface

A few decades of experience in teaching science has rather forcefully demonstrated that
learning is very much an individua affair, and learning physics, in particular, requires a different
way of thinking about everyday experiences than English, or history, or most other subjects. It
can be particularly difficult for those who approach the topic with limited motivation. The
traditional approach gives athoroughly sound argument about how things work — that is, a
mathematical derivation of an equation is provided — then some effort is made to show that the
result is relevant to what is going on in the “outside world”. The present work begins with the
“outside world” and looks at how physics can provide answers to questions we may have about
that world and how it works.

Students today differ in many respects from those of a century ago. Perhaps the most
striking evidence isin numbers. It is scarcely appropriate to compare a high-school student today
with a student of the same level in the early 20" century. A century ago, something on the order
of 6% of 17-18 year old students graduated from high school. Today, something like 6% of
students in the appropriate age range (22 to 26) graduate with Master’s degrees, afraction that is
probably steadily increasing. It seems that everyone is moving up. Subjects that once were
reserved for late in college, now are taught in high school. The push continues. sooner and
faster, for everyone. Sometimes the advancein level of study is accompanied by advancesin the
amount of preparation — but sometimes it is not.

Too often, the push for curriculum compression has been accompanied by a watering down
of content, leaving the student with alack of confidence and accomplishment. The premise
behind the present textbook has been principaly that it helps to see where you are going, by
starting with motivation in terms of day to day activities. Then every aid should be given to see
that everyone can get there.

Physics has become an integral part of our lives, especially outside the classroom. Like
prose, it permeates daily activities. Although for many, thiswill be afirst physics course, for few,
if any, will it be the last physics they learn. The student who steps outside the classroomis
immersed in aworld of physics. The choice is whether one wishes to understand now only what
happens but why it happens, offering the possibility of controlling what happens to you or,
alternatively, to ignore causes and passively let happen what will. The necessary supporting skills,
including mathematics, have improved to the point that doors should be open. All students should
be able to follow the arguments presented here as they apply to daily activities encountered,
including those we see next week or next year for the first time.

A warning does appear necessary concerning fellow students, both real and hypothetical.
Early in Galileo's career, he became involved in an argument with a Jesuit priest (who attempted
to hide hisidentity by writing under the pen name Sarsi) on the explanation of comets. Galileo
was wrong, but he was clever and he was effective in poking fun at his opponent on extraneous
details. For example, each writer attempted to give some explanation of the nature of heat,
“Sars” with adescription of cooking eggs.

Galileo wrote:
If Sars wants meto believe ... that the Babylonians cooked eggs by whirling them rapidly
in glings, | shall do so; but | must say that the cause of this effect is very far from that
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which he attributesto it. To discover the truth | shall reason thus: ‘If we do not achieve
an effect which others formerly achieved, it must be that in our operations we lack
something which was the cause of this effect succeeding, and if we lack but one single
thing, then this alone can be the cause. Now we do not lack eggs, or dings, or sturdy
fellows to whirl them; and still they do not cook, but rather they cool down faster if hot.
And since nothing is lacking to us except being Babylonians, then being Babylonians is the
cause of the eggs hardening.’” And thisiswhat | wished to determine.’

Each of the charactersin our tale represents (in one way or another) a specific individual, real
or composite, with different strengths, skills, and backgrounds, but it would be wrong to conclude
that any one is a Babylonian, and thus to associate individual characteristics with the role they
play.

The electronic format in which this work is published has been chosen to make it available to
the largest possible number of those who may be able to take advantage of the material.

Feedback to the author will be most welcome. Are there sections that are too obscure, or too
pedestrian? Are there missing topics, or out-of-date information? Communication is easier now
than it ever has been. Please consider the (small) price of easier access to this materia isa
responsibility to tell the author, and future authors of similar material, what you want, what
works, and what doesn’t work.

Robert Bauman
robertbauman@bel | south.net
February, 2007

! The Controversy on the Comets of 1618 (ed. S. Drake and C.D. O’ Malley), Philadelphia,
1960, 301; quoted by Brooke, John, and Cantor, Geoffrey, Reconstructing Nature, Oxford, 1998;
p. 109.
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“..Cestdelaprose? Par mafoi! Ilyaplusdequaranteansquejedisde
la prose sansquej’en susserien.”

“...isthat prose? ... Good heavens! For more than forty years | have been
speaking prose without knowing it.”

Moliere, Le Bourgeois Gentilhomme
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