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About ESource

The Challenge

Professors who teach the Introductory/First-Year Engineering course popular at most
engineering schools have a unique challenge—teaching a course defined by a changing
curriculum. The first-year engineering course is different from any other engineering
course in that there is no real cannon that defines the course content. It is not like Engi-
neering Mechanics or Circuit Theory where a consistent set of topics define the course.
Instead, the introductory engineering course is most often defined by the creativity of
professors and students, and the specific needs of a college or university each semester.
Faculty involved in this course typically put extra effort into it, and it shows in the
uniqueness of each course at each school.

Choosing a textbook can be a challenge for unique courses. Most freshmen
require some sort of reference material to help them through their first semesters as a
college student. But because faculty put such a strong mark on their course, they often
have a difficult time finding the right mix of materials for their course and often have to
go without a text, or with one that does not really fit. Conventional textbooks are far too
static for the typical specialization of the first-year course. How do you find the perfect
text for your course that will support your students educational needs, but give you the
flexibility to maximize the potential of your course?

ESource—The Prentice Hall Engineering Source
http://emissary.prenhall.com/esource

Prentice Hall created ESource—The Prentice-Hall Engineering Source—to give pro-
fessors the power to harness the full potential of their text and their freshman/first year
engineering course. In today’s technologically advanced world, why settle for a book that
isn’t perfect for your course? Why not have a book that has the exact blend of topics that
you want to cover with your students?

More then just a collection of books, ESource is a unique publishing system
revolving around the ESource website—http://emissary.prenhall.com/esource/.
ESource enables you to put your stamp on your book just as you do your course. It lets
you:

Control  You choose exactly what chapters or sections are in your book and in what
order they appear. Of course, you can choose the entire book if you'd like and stay with

the author’s original order.

Optimize  Get the most from your book and your course. ESource lets you produce
the optimal text for your student’s needs.

http://emissary.prenhall.com/esource/ http://emissary.prenhall.com/esource/ v



Customize  You can add your own material anywhere in your text’s presentation, and
your final product will arrive at your bookstore as a professionally formatted text.

ESource Content

All the content in ESource was written by educators specifically for freshman/first-year
students. Authors tried to strike a balanced level of presentation, one that was not either
too formulaic and trivial, but not focusing heavily on advanced topics that most introduc-
tory students will not encounter until later classes. A developmental editor reviewed the
books and made sure that every text was written at the appropriate level, and that the
books featured a balanced presentation. Because many professors do not have extensive
time to cover these topics in the classroom, authors prepared each text with the idea that
many students would use it for self-instruction and independent study. Students should
be able to use this content to learn the software tool or subject on their own.

While authors had the freedom to write texts in a style appropriate to their partic-
ular subject, all followed certain guidelines created to promote the consistency a text
needs. Namely, every chapter opens with a clear set of objectives to lead students into
the chapter. Each chapter also contains practice problems that tests a student’s skill at
performing the tasks they have just learned. Chapters close with extra practice ques-
tions and a list of key terms for reference. Authors tried to focus on motivating applica-
tions that demonstrate how engineers work in the real world, and included these
applications throughout the text in various chapter openers, examples, and problem
material. Specific Engineering and Science Application Boxes are also located
throughout the texts, and focus on a specific application and demonstrating its solution.

Because students often have an adjustment from high school to college, each book
contains several Professional Success Boxes specifically designed to provide advice
on college study skills. Each author has worked to provide students with tips and tech-
niques that help a student better understand the material, and avoid common pitfalls or
problems first-year students often have. In addition, this series contains an entire book
titted Engineering Success by Peter Schiavone of the University of Alberta intended to
expose students quickly to what it takes to be an engineering student.

Creating Your Book

Using ESource is simple. You preview the content either on-line or through examina-
tion copies of the books you can request on-line, from your PH sales rep, or by call-
ing(1-800-526-0485). Create an on-line outline of the content you want in the order you
want using ESource’s simple interface. Either type or cut and paste your own material
and insert it into the text flow. You can preview the overall organization of the text
you've created at anytime (please note, since this preview is immediate, it comes unfor-
matted.), then press another button and receive an order number for your own custom
book . If you are not ready to order, do nothing—ESource will save your work. You can
come back at any time and change, re-arrange, or add more material to your creation.
You are in control. Once you're finished and you have an ISBN, give it to your bookstore
and your book will arrive on their shelves six weeks after the order. Your custom desk
copies with their instructor supplements will arrive at your address at the same time.

To learn more about this new system for creating the perfect textbook, go to http://
emissary.prenhall.com/esource/. You can either go through the on-line walkthrough of
how to create a book, or experiment yourself.

http://emissary.prenhall.com/esource/ http://emissary.prenhall.com/esource/



Community

ESource has two other areas designed to promote the exchange of information among
the introductory engineering community, the Faculty and the Student Centers. Created
and maintained with the help of Dale Calkins, an Associate Professor at the University
of Washington, these areas contain a wealth of useful information and tools. You can
preview outlines created by other schools and can see how others organize their
courses. Read a monthly article discussing important topics in the curriculum. You can
post your own material and share it with others, as well as use what others have posted
in your own documents. Communicate with our authors about their books and make
suggestions for improvement. Comment about your course and ask for information
from others professors. Create an on-line syllabus using our custom syllabus builder.
Browse Prentice Hall’s catalog and order titles from your sales rep. Tell us new features
that we need to add to the site to make it more useful.

Supplements

Adopters of ESource receive an instructor’s CD that includes solutions as well as profes-
sor and student code for all the books in the series. This CD also contains approximately
350 Powerpoint Transparencies created by Jack Leifer—of University South Caro-
lina—Aiken. Professors can either follow these transparencies as pre-prepared lectures
or use them as the basis for their own custom presentations. In addition, look to the web
site to find materials from other schools that you can download and use in your own
course.
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What Is Engineering?

If you're reading this book, you're probably enrolled in an
introductory course in engineering. You may have chosen
engineering because of your strong skills in science and
mathematics. Perhaps you like to tinker with things or use

computers. Whatever your reason for studying engineering,

you are about to embark on a journey that will be full of

excitement, discovery, and creativity. Imagine yourself sev-
eral years from now, after you've finished your college studies
in engineering. What will life be like as an engineer? How
will everything you learned in school relate to your work and
your career? If you plan to become an engineer, these ques-
tions are important ones for you to answer. This book will
provide you with a vision of the future while helping to teach
you the important principles of engineering design.

As an aspiring engineer, you have much to learn. You
must master basic mathematics, physics, and chemistry,
because these subjects form the foundation for all engineer-
ing disciplines. You must study specialized subjects, such as
circuits and mechanics, because these courses will allow you
to specialize in your chosen discipline. You also must
develop an ability to stay on top of technological advances

through a program of lifelong learning, because the world

embraces new technology almost on a daily basis. Many of

SECTIONS

1.1 The Many Fields of Engineering
* 1.2 Engineering Professional
Organizations

1.3 The Engineer: Central to Project
Management

« 1.4 Engineering: A Set of Skills

OBJECTIVES
In this chapter, you will learn about:

* Engineering as a career.
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Chapter 1

What Is Engineering?

your college courses will provide you with the knowledge and analytical skills that you'll
need to function in the engineering world, but you also must learn about the primary
focus of the engineer: the practice of design. The ability to build real things is what sets
the engineer apart from professionals in the basic sciences. While physicists, chemists,
and biologists examine the world and draw general conclusions by observing specific
phenomena, the engineer moves from the general to the specific. The engineer har-
nesses the laws of nature and utilizes them to produce devices or systems that perform
tasks and solve problems. This process defines the essence of design, and you must
become proficient at it if you want to become an engineer. This book will teach you the
principles of design and help you to apply them to your class assignments, design
projects, and future job activities.

1.1 THE MANY FIELDS OF ENGINEERING

A perusal of catalogues from engineering colleges around the world will reveal a large
variety of engineering programs. Although the names may vary slightly, most engineers
come from one of the following traditional engineering degree programs (listed alpha-
betically with no preference implied): aeronautical, agricultural, biomedical, chemical,
civil, computer, electrical, industrial, mechanical, naval, petroleum, and systems. From
reading this list, one might get the impression that engineers are highly specialized, seg-
regated professionals who have little interaction with people from other fields. In truth,
engineers tend to be multidisciplinary individuals who are familiar with many different
fields. The mechanical engineer knows something about electrical circuits, and the elec-
trical engineer understands basic mechanics. The computer engineer is familiar with the
algorithms of industrial processes, and the industrial engineer knows how to program
computers. Many of the great engineering accomplishments of the past century, includ-
ing our global communication and transportation networks, the microelectronic revolu-
tion, life-extending biomedical technology, and inexpensive, reliable air transportation,
were made possible by interactive teams of engineers from a multitude of disciplines.

Although engineers are multidisciplanary in nature, most are trained in a specific
degree program and spend a great deal of time at work utilizing their specialized train-
ing. For this reason, we precede our study of design by reviewing the characteristic fea-
tures of the various branches of engineering.

Aeronautical Engineer

Aeronautical (or aerospace) engineers use their knowledge of aerodynamics, fluid
mechanics, structures, guidance and control systems, heat transfer, and hydraulics to
design and build everything from airplanes, rockets, and space shuttles to high-speed
bullet trains and helium-filled dirigibles. Since the days of the Wright brothers, aero-
nautical engineers, working in teams with scientists and other types of engineers, have
made possible human flight and space exploration. Aeronautical engineers find employ-
ment in many industries, but typically work for big companies on large-scale projects
involving many engineers. Some of the more noticeable accomplishments of the aero-
space industry have included the Apollo moon landings, the NASA Space Shuttle, deep
space exploration, and the jumbo jet. The space station of Figure 1.1, for example, will
be built by teams of aeronautical and other engineers.

Agricultural Engineer

Agricultural engineers apply the principles of hydrology, soil mechanics, fluid mechan-
ics, heat transfer, combustion, optimization theory, statistics, climatology, chemistry, and
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Figure 1.1. Space stations Ilkt‘ the one depicted in tlm artist’s view will be hmlt by teams of
aerospace and aeronautical engineers working together with other types of engineers. (Photo
courtesy of NASA.)

biology to the production of food on a large scale. This discipline is popular at colleges
and universities located in heavily agricultural areas. Feeding the world’s ever-growing
population is one of the most formidable challenges of the 2lst century. Agricultural
engineers will play an important role in this endeavor by applying thhnology and engi-
neering know-how to improve crop yields, increase food output, and develop cost-
effective and environmentally sound farming methods. Agricultural engineers work
with ecologists and natural scientists to understand the impact of human agriculture on
the earth’s ecosystem.

Biomedical Engineer

The biomedical engineer (or bioengineer) applies modern engineering methods and
technology to solve problems in medicine and human health. The biomedical engineer
uses quantitative methods and works closely with physicians and biologists to obtain a
better understanding of the human body. Engineering skills are combined with knowl-
edge of biology. physiology, and chemistry to produce medical instrumentation, pros-
thetics, appliances, implants, and neuromuscular diagnostics. Biomedical engineers
have participated in designing many devices that have helped improve medical care
over the past several decades. Many biomedical engineers enter medical school upon
graduation, but others go on to graduate school or seek employment in any of a number
of health- or medical-related industries. One newly emerging branch of biomedical
engineering, called molecular engineering, examines the fundamental functions of cells
and organisms from an engineering point of view. The science of cloning, for example,
has been made possible in part by the work of molecular engineers. Many of the secrets



