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A Note to the Student

This may be your first course in electrical engineering. Although elec-
trical engineering is an exciting and challenging discipline, the course
may intimidate you. This book was written to prevent that. A good text-
book and a good professor are an advantage—but you are the one who
does the learning. If you keep the following ideas in mind, you will do
very well in this course.

This course is the foundation on which most other courses in the
electrical engineering curriculum rest. For this reason, put in as
much effort as you can. Study the course regularly.

Problem solving is an essential part of the learning process. Solve as
many problems as you can. Begin by solving the practice problem
following each example, and then proceed to the end-of-chapter
problems. The best way to learn is to solve a lot of problems. An
asterisk in front of a problem indicates a challenging problem.

MATLAB is a software that is very useful in circuit analysis and
other courses you will be taking. A brief tutorial on MATLAB is
given in Appendix C to get you started. The best way to learn
MATILAB is to start working with it once you know a few commands.

Each chapter ends with a section on how the material covered in
the chapter can be applied to real-life situations. The concepts in
this section may be new and advanced to you. No doubt, you will
learn more of the details in other courses. We are mainly interested
in gaining a general familiarity with these ideas.

Attempt the review questions at the end of each chapter. They
will help you discover some “tricks” not revealed in class or in the
textbook.

Clearly a lot of effort has gone into making the technical details in
this book easy to understand. It also contains all the mathematics
and physics necessary to understand the theory and will be very
useful in your other engineering courses. However, we have also
focused on creating a reference for you to use both in school as
well as when working in industry or seeking a graduate degree.

It is very tempting to sell your book after you have completed your
classroom experience; however, our advice to you is DO NOT SELL
YOUR ENGINEERING BOOKS! Books have always been expen-
sive, however, the cost of this book is virtually the same as I paid
for my circuits text back in the early 60s in terms of real dollars.
In fact, it is actually cheaper. In addition, engineering books of
the past are no where near as complete as what is available now.
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When I was a student, I did not sell any of my engineering text-
books and was very glad I did not! I found that I needed most of
them throughout my career.

A short review on finding determinants is covered in Appendix A,
complex numbers in Appendix B,and answers to odd-numbered problems
are given in Appendix D.

Have fun!

C.K.A.and M. N. O. S.
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Basic Concepts

One thing I have learned in a long life: that all our science, measured
against reality, is primitive and childlike—and yet is the most precious
thing we have.

Historical Profiles

—Albert Einstein

Alessandro Antonio Volta (1745-1827), an Italian physicist,
invented the electric battery—which provided the first continuous flow
of electricity—and the capacitor.

Born into a noble family in Como, Italy, Volta was performing
electrical experiments at age 18. His invention of the battery in 1796
revolutionized the use of electricity. The publication of his work in
1800 marked the beginning of electric circuit theory. Volta received
many honors during his lifetime. The unit of voltage or potential dif-
ference, the volt, was named in his honor.

Andre-Marie Ampere (1775-1836), a French mathematician and
physicist, laid the foundation of electrodynamics. He defined the elec-
tric current and developed a way to measure it in the 1820s.

Born in Lyons, France, Ampere at age 12 mastered Latin in a few
weeks, as he was intensely interested in mathematics and many of the
best mathematical works were in Latin. He was a brilliant scientist and
a prolific writer. He formulated the laws of electromagnetics. He in-
vented the electromagnet and the ammeter. The unit of electric current,
the ampere, was named after him.

Technical terms:

1. source [ B1¥E ] 6. current [ B3 ] 11. passive element [ T T4

2. load [ A% ] 7. voltage [ H1JE ] 12. independent source [ $ii 7 ¥7 |

3. wire [ 4] 8. power [ Zh# ] 13. dependent source [ Z# |, IEM
4. switch [FF%] 9. energy [ fE&] L]

5. charge [ 17 ] 10. active element [ & T4 ]



