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Welcome to McGraw-Hill’s BEST—Basic Engineering Series and Tools

Foreword

Engineering educators have had long-standing debates over the content of
introductory freshman engineering courses. Some schools emphasize computer-
based instruction, some focus on engineering analysis, some concentrate on
graphics and visualization, while other emphasize hands-on design. Two things,
however, appear certain: no two schools do exactly the same thing, and at most
schools, the introductory engineering courses frequently change from one year
to the next. In fact, the introductory engineering courses at many schools have
become a smorgasbord of different topics, some classical and others closely tied
to computer software applications. Given this diversity in content and purpose,
the task of providing appropriate text material becomes problematic, since every
instructor requires something different.

McGraw-Hill has responded to this challenge by creating a series of mod-
ularized textbooks for the topics covered in most first-year introductory engi-
neering courses. Written by authors who are acknowledged authorities in their
respective fields, the individual modules vary in length, in accordance with the
time typically devoted to each subject. For example, modules on programming
languages are written as introductory-level textbooks, providing material for
an entire semester of study, whereas modules that cover shorter topics such as
ethics and technical writing provide less material, as appropriate for a few weeks
of instruction. Individual instructors can easily combine these modules to con-
form to their particular courses. Most modules include numerous problems
and/or projects, and are suitable for use within an active-learning environment.

The goal of this series is to provide the educational community with text
material that is timely, affordable, of high quality, and flexible in how it is used.
We ask that you assist us in fulfilling this goal by letting us know how well we
are serving your needs. We are particularly interested in knowing what, in your
opinion, we have done well, and where we can make improvements or offer
new modules.

Byron S. Gottfried
Consulting Editor
University of Pittsburgh



ENGINEERING

It is a great profession. There is the fascination of watching a figment of
the imagination emerge through the aid of science to a plan on paper.
Then it moves to realization in stone or metal or energy. Then it brings
homes and jobs to men. Then it elevates the standards of living and adds
to the comforts of life. That is the engineer’s high privilege.

The great liability of the engineer compared to men of other profes-
sions is that his works are out in the open where all can see them. His
acts, step by step, are in hard substance. He cannot argue them into thin
air or blame the judge like lawyers. He cannot, like the politicians, screen
his shortcomings by blaming his opponents and hope the people will for-
get. The engineer simply cannot deny he did it.

On the other hand, unlike the doctor his life is not a life among the
weak. Unlike the soldier, destruction is not his purpose. Unlike the lawyer,
quarrels are not his daily bread. To the engineer falls the job of clothing
the bare bones of science with life, comfort, and hope. No doubt as years
go by the people forget which engineer did it, even if they ever knew. Or
some politician put his name on it. Or they credit it to some promoter who
used other people’s money . . . But the engineer looks back at the unend-
ing stream of goodness which flows from his successes with satisfaction
that few professionals may know. And the verdict of his fellow profes-
sionals is all the accolade he wants.

—Herbert Hoover, American Mining Engineer
and thirty-first U. S. President (1874-1964)

vii



Preface

This isn’t a book about how to get along with your roommate or how to bal-
ance your college budget (hey—you’re an engineer, a calculator is never far
away). I've tried to avoid phrases like (ugh!) time management, goal setting, and
finding yourself. The assumption has been made that you have found yourself
and an engineering program for yourself. Less lofty and more useful topics will
be covered. Engineering students are perceived to have a heavier workload than
the average student. That perception is, well . . . pretty much correct, but the per-
ception that we have to give up our social lives is simply not true.

What this book is about is how to learn as much as you can, get choice
grades, and still have fun while pursuing an engineering degree. You will find
strategies to ace tests, navigate your way around campus without looking and
feeling too much like a freshman, learn to love your computer in times of cyber-
crisis, and pull through end-of-the-quarter slams in ways that are specific to
engineers. Did you notice that we always get left out of college handbooks? It
must be that we are just too intimidating.

Enough said. Prefaces are usually a drag. Much of this is common sense and
ever more is [-wish-someone-had-told-me-this-when-I-was-a-freshman. I can’t
say I always follow my own advice, so take only what you like and have fun.

K. D.
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CHAPTER 1

Let’s Take a Shot at
Defining Success

So it’s all in how you define it.

Right? Sort of. As you pass through the hallowed academic haliways, oth-
ers will also get a shot at defining your success with grades, friendships, and
respect. Even so, ultimately you define your own success by setting your own
expectations, limits, standards, and goals.

You’'ve chosen your school, decided to be an engineer—or at least get an
engineering education!—and even may have selected your discipline. Mom
and Dad are proud. Your high school or junior college math and sciences teach-
ers are pleased. Your older (nonengineering) friends already at university are
impressed—"“You know engineering is pretty hard . . . Wow.”

Engineers are admired. Engineers are cool. There is a reason:

Engineering is hard.

You will at times (like during the 2:00 A.m. millionth attempt at debugging a
computer science assignment) curse the person who said that the college years
are the best years of one’s life. Many late nights aren’t spent partying, but work-
ing on problem sets (while your friends may be partying). Engineering students
typically have longer exams than other majors and more of them. Everything
you learn builds on itself.

To become an engineer (admired and cool):

You must work (very hard).

Those two points are the most important things to understand up front. The
good thing is that the harder you think you have to work, the less you will
realize it. Not overly comforting, eh? College isn’t any less fun because you
have more work to do. The more work you do, the more you appreciate your
fun times.



4 College definitely shouldn’t be all work. Given that and talking to lots of
CrapTer 1 folks in and out of school, a survey says (in “Family Feud” style) that a truly suc-

Let's Take a Shot at cessful undergraduate engineering experience requires at least the following:
Defining Success

@ A solid understanding of what was taught to you (which is hopefully
reflected by your grades).

@ Confidence at graduation that you are academically prepared for your
next adventure whether it is in the work world or graduate school.

@ Great friends.

& More “growing experiences” than you felt were needed or to which you
were entitled.

@ Awesome memories with which to torture your grandchildren.

@ Time and opportunity to develop completely random interests.

The above goals may seem long range and abstract, but they come easily if you
can maintain the daily LSS (Life, School, and Sanity) Balance and achieve the
Ben Balance. The LSS and Ben Balances are discussed in Chapter 10, but for now
that means simply that you are pleased with yourself and your surroundings
on a daily basis.

So, back to success and its definition. Personal success is what makes you
happy, whether it is a slick free body diagram, a perfect score on a problem set,
a computer science program that finally works, or being able to go to bed at a
decent hour before a big test. Love what you do—or at least like most of it.
Engineering is cool.

Science can amuse and fascinate us all,
but it is engineering that changes the world.
—Isaac Asimov
Russian-American biochemist
and writer (b. 1920)









