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Fundamentals of Engineering Electromagnetics by David K. Cheng is a seminal
text that has shaped the understanding of electromagnetic fields and waves in
engineering and applied sciences. This comprehensive book serves as an
essential resource for students, professionals, and educators who seek to
grasp the complex principles of electromagnetics. Cheng's work stands out not
only for its clarity but also for its rigorous treatment of the subject,
making it a preferred choice for many engineering courses worldwide.

Overview of Electromagnetics

Electromagnetics is the branch of physics that deals with the interaction
between electric charges and magnetic fields. It plays a crucial role in
various technological advancements, including telecommunications, radar
systems, and power generation. Understanding the fundamentals of
electromagnetics is essential for engineers working in these fields.



Key Concepts in Electromagnetics

1. Electric Fields: An electric field represents the force exerted by an
electric charge in the surrounding space. The strength of the electric field
is measured in volts per meter (V/m).
2. Magnetic Fields: A magnetic field is generated by moving electric charges
(currents) and is measured in teslas (T). It influences the motion of other
charges and magnetic materials.
3. Maxwell’s Equations: These four fundamental equations describe how
electric and magnetic fields interact. They are:
- Gauss's Law
- Gauss's Law for Magnetism
- Faraday's Law of Induction
- Ampère-Maxwell Law

Structure of the Book

David K. Cheng organizes Fundamentals of Engineering Electromagnetics into
several coherent chapters, each building upon the previous one. The book is
structured to facilitate learning through a logical progression of topics.

Chapter Breakdown

1. Introduction to Electromagnetics: This chapter introduces basic concepts
and terminologies, setting the groundwork for more detailed study.
2. Electrostatics: Focused on stationary electric charges, this chapter
covers Coulomb’s Law, electric field intensity, and electric potential.
3. Magnetostatics: This section deals with magnetic fields produced by steady
currents, explaining magnetic field intensity and magnetic flux.
4. Electromagnetic Waves: Cheng discusses the propagation of waves, including
their speed, frequency, and wavelength. The principles of wave reflection and
refraction are also covered.
5. Transmission Lines: This chapter addresses the behavior of electrical
signals as they travel along conductors, introducing concepts such as
impedance and standing wave ratio.
6. Waveguides and Antennas: The final chapters explore the design and
function of waveguides and antennas, crucial for communication technologies.

Learning Tools and Features

Cheng’s book is equipped with several features that enhance the learning
experience:

Problem Sets

Each chapter concludes with a set of problems that challenge the reader's
understanding of the material. These problems vary in difficulty and are
designed to reinforce key concepts.



Illustrations and Diagrams

The book is rich with illustrations, diagrams, and graphs that visually
represent complex ideas, making them more accessible. Cheng’s clear diagrams
help in visualizing electric and magnetic fields, wave propagation, and
circuit behavior.

Real-World Applications

Throughout the text, Cheng integrates real-world applications to illustrate
the relevance of electromagnetics in engineering. Examples include:

- Telecommunications: Understanding how electromagnetic waves carry signals
over distances.
- Medical Imaging: The role of electromagnetic fields in technologies like
MRI.
- Power Distribution: The principles governing the transmission of electrical
power.

Pedagogical Approach

Cheng employs a pedagogical approach that emphasizes active learning. By
encouraging students to engage with the material through problem-solving and
practical applications, the book fosters a deeper understanding of
electromagnetics.

Interactive Learning Techniques

1. Conceptual Questions: Cheng incorporates questions that prompt critical
thinking about the implications of electromagnetic principles.
2. Simulation Software: The text often recommends software tools for
simulating electromagnetic fields, allowing students to visualize their
solutions.
3. Group Projects: Cheng encourages collaborative learning through group
projects that apply theoretical knowledge to practical problems.

Importance in Engineering Education

Fundamentals of Engineering Electromagnetics is widely used in undergraduate
and graduate engineering programs. Its structured approach to complex
concepts makes it suitable for students at various levels.

Curriculum Integration

- The book is often part of core curricula for electrical engineering and
physics programs.
- It aligns well with industry standards, ensuring that students are well-



prepared for their careers.

Accreditation Standards

Many academic institutions use Cheng’s book to meet accreditation standards
set by bodies such as the Accreditation Board for Engineering and Technology
(ABET). The text provides a solid foundation in electromagnetics, which is
crucial for understanding electrical systems.

Conclusion

In summary, Fundamentals of Engineering Electromagnetics by David K. Cheng is
an unparalleled resource that provides a thorough grounding in
electromagnetic theory and its applications. Its clear explanations,
comprehensive coverage, and pedagogical strategies make it a vital text for
anyone studying or working in the field of engineering. As technology
continues to advance, understanding the principles outlined in Cheng's work
will remain essential for future innovations in electromagnetics and related
disciplines. Whether you are a student, educator, or practicing engineer,
this book is a key asset in your journey through the complex yet fascinating
world of electromagnetics.

Frequently Asked Questions

What is the primary focus of 'Fundamentals of
Engineering Electromagnetics' by David K. Cheng?
The primary focus of the book is to provide a comprehensive introduction to
the basic principles and applications of electromagnetics, including topics
such as static and dynamic electric and magnetic fields, wave propagation,
and transmission lines.

How does David K. Cheng approach the teaching of
electromagnetic theory in his book?
David K. Cheng employs a clear and systematic approach, using a combination
of theoretical explanations, mathematical derivations, and practical examples
to facilitate understanding of complex concepts in electromagnetics.

What are some key topics covered in the book?
Key topics include electrostatics, magnetostatics, electromagnetic waves,
Maxwell's equations, waveguides, and antennas, providing a solid foundation
for engineering students.

What kind of mathematical background is necessary to
understand the content of the book?
A basic understanding of calculus and differential equations is necessary, as
the book requires the application of these mathematical concepts to analyze



electromagnetic phenomena.

Does 'Fundamentals of Engineering Electromagnetics'
include practical applications?
Yes, the book includes numerous examples and problems that illustrate real-
world applications of electromagnetic principles in engineering fields such
as telecommunications, electronics, and power systems.

Are there any supplementary materials provided with
the book?
Yes, the book often comes with supplementary materials such as solution
manuals, online resources, and problem sets to enhance the learning
experience.

What sets this book apart from other electromagnetics
textbooks?
This book is distinguished by its clear explanations, structured
presentation, and the author's ability to connect theoretical concepts with
practical engineering applications, making it accessible for students and
professionals alike.

Who is the target audience for 'Fundamentals of
Engineering Electromagnetics'?
The target audience includes undergraduate engineering students, particularly
those studying electrical and electronic engineering, as well as
professionals seeking a refresher in electromagnetics.
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