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Fundamentals of Engineering Electromagnetics stands as a cornerstone text in the

field renowned for its rigorous yet accessible approach to a complex subject This

article delves into the books strengths structure and key concepts providing both a

comprehensive overview and insightful commentary for students and professionals

alike I Structure and Approach A Balanced Blend of Theory and Application Chengs

book meticulously balances theoretical depth with practical applications It doesnt shy

away from the mathematical underpinnings of electromagnetics but it consistently

connects these concepts to realworld engineering problems The structure is logically

sequenced  building  upon  foundational  principles  to  progressively  introduce  more

advanced topics The book typically begins with vector analysis a crucial prerequisite

for understanding electromagnetic fields Subsequent chapters delve into Electrostatics

Coulombs law Gausss law electric  potential  energy density  and capacitance are

explored in detail Emphasis is placed on understanding the behavior of charges and

electric fields in various configurations Magnetostatics Similar to electrostatics this

section introduces concepts like Amperes law BiotSavarts law magnetic potential

inductance and magnetic materials The relationship between electric currents and

magnetic fields is thoroughly examined TimeVarying Fields This is where the book

moves  beyond  static  scenarios  introducing  Faradays  law  of  induction  Maxwells

equations and the concept of electromagnetic waves This section forms the core of

electromagnetic theory and is often considered the most challenging but also the

most  rewarding  Electromagnetic  Waves  Propagation  reflection  refraction  and

polarization  of  electromagnetic  waves  are  discussed  Transmission  lines  and

waveguides  are  also  analyzed  bridging  the  gap  between  theory  and  practical
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applications in communication systems 2 Each chapter includes numerous worked

examples demonstrating the application of theoretical concepts to practical problems

Furthermore the book features a rich collection of endofchapter problems ranging

from  straightforward  exercises  to  more  challenging  thoughtprovoking  questions

designed to solidify understanding II Key Strengths and Unique Features Why Cheng

Stands Out Several factors contribute to the enduring popularity and effectiveness of

Chengs textbook Clear and Concise Writing Style Despite the inherent complexity of

the subject matter Chengs writing is remarkably clear and easy to follow He avoids

unnecessary  jargon  and explains  complex  concepts  in  a  straightforward  manner

making the material  accessible to a wide range of readers Strong Emphasis on

Visualization The book utilizes numerous diagrams and illustrations to help students

visualize abstract concepts This visual approach significantly aids in understanding the

spatial  relationships between fields and charges Rigorous Mathematical Treatment

Cheng  doesnt  shy  away  from  the  mathematics  necessary  to  fully  understand

electromagnetics However the mathematical derivations are presented in a logical and

wellexplained manner making them easier to grasp than in some other texts Practical

Applications  The  book  seamlessly  integrates  practical  applications  throughout  its

chapters This helps readers understand the relevance of the theoretical concepts and

appreciate  their  significance  in  engineering  design  and  analysis  Comprehensive

Coverage  The  book  covers  a  broad  range  of  topics  within  engineering

electromagnetics making it a valuable resource for students and professionals alike It

provides  a  solid  foundation  for  more  advanced  studies  in  specialized  areas  III

Challenging  Aspects  and  Potential  Solutions  While  Chengs  book  is  generally

considered  excellent  some  students  might  find  certain  aspects  challenging

Mathematical Rigor The mathematical demands of the book can be daunting for

students with a weak background in calculus and vector analysis Its crucial to ensure

a strong foundation in these prerequisites before tackling the text Abstract Concepts

Electromagnetics  involves  dealing  with  invisible  fields  and  forces  Visualizing  and

intuitively  understanding  these  concepts  can  be  challenging  for  some  learners

Supplementing the text with simulations and visual aids can be highly beneficial Pace

of the Material The book covers a significant amount of material and some students 3
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might find the pace challenging A systematic and consistent study schedule along

with regular practice is essential for success To overcome these challenges students

should Review prerequisite material Ensure a solid understanding of calculus vector

analysis  and differential  equations  Utilize  supplementary  resources  Explore  online

resources tutorials and videos to clarify complex concepts Engage in active learning

Solve numerous problems work through examples and discuss concepts with peers

and  instructors  IV  Key  Takeaways  Chengs  Fundamentals  of  Engineering

Electromagnetics  is  an  invaluable  resource  for  anyone  seeking  a  deep  and

comprehensive understanding of the subject Its balanced approach clear writing style

and practical applications make it an exceptional textbook While the mathematical

rigor might present a challenge diligent study and the use of supplementary resources

can lead to a rewarding learning experience and a solid foundation in electromagnetic

theory V Frequently Asked Questions FAQs 1 Is this book suitable for selfstudy Yes

the clear explanations and numerous examples make it suitable for selfstudy although

access to a mentor or online community can enhance the learning experience 2 What

is the prerequisite knowledge required A strong foundation in calculus differential

equations and vector analysis is essential A basic understanding of physics particularly

electricity and magnetism is also beneficial 3 How does this book compare to other

electromagnetics textbooks Compared to other texts Chengs book stands out due to

its clear writing style balanced treatment of theory and application and comprehensive

coverage  Its  often  considered  more  rigorous  than  introductory  texts  but  less

specialized than advanced graduatelevel books 4 What are the best ways to use this

book effectively Develop a consistent study schedule work through all the examples

and problems utilize supplementary resources like online videos and simulations to

visualize concepts and actively engage in discussion with peers and instructors 5 Is

this  book  still  relevant  in  the  modern  age  of  computational  electromagnetics  4

Absolutely While computational methods are increasingly important a thorough grasp

of  the  underlying  theoretical  principles  remains  crucial  for  effectively  using  and

interpreting simulation results Chengs book provides this crucial foundation

Engineering Electromagnetics ExplainedEngineering ElectromagneticsFundamentals of
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engineering electromagnetics  explained is  a  comprehensive  textbook designed to

provide  students  with  a  solid  foundation  in  the  principles  and  applications  of

electromagnetics written by leading experts this book covers fundamental concepts
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theoretical frameworks and practical applications in engineering we start with basic

principles of electromagnetism including coulomb s law gauss s law and maxwell s

equations  then  delve  into  advanced  topics  such  as  electromagnetic  waves

transmission lines waveguides antennas and electromagnetic compatibility emc key

features clear and concise explanations of fundamental electromagnetics concepts

numerous examples and illustrations to aid understanding practical applications and

real  world  examples  demonstrating  electromagnetics  relevance  in  engineering

comprehensive coverage of topics including transmission lines waveguides antennas

and emc end of chapter problems and exercises to reinforce learning this textbook is

suitable for undergraduate and graduate students in electrical engineering electronics

and communication  engineering  and related disciplines  it  serves  as  an essential

resource  for  courses  on  electromagnetics  electromagnetic  field  theory  and

electromagnetic compatibility additionally practicing engineers and researchers will find

this  book  a  valuable  reference  for  understanding  and  applying  electromagnetics

principles in their work

electromagnetics is too important in too many fields for knowledge to be gathered on

the fly knowing how to apply theoretical principles to the solutions of real engineering

problems  and  the  development  of  new  technologies  and  solutions  is  critical

engineering  electromagnetics  applications  provides  such  an  understanding

demonstrating how to apply the underlying physical concepts within the particular

context  of  the  problem at  hand  comprising  chapters  drawn  from the  critically

acclaimed handbook of engineering electromagnetics this book supplies a focused

treatment covering radar wireless satellite and optical communication technologies it

also introduces various numerical techniques for computer aided solutions to complex

problems emerging problems in biomedical applications and techniques for measuring

the biological properties of materials engineering electromagnetics applications shares

the  broad  experiences  of  leading  experts  regarding  modern  problems  in

electromagnetics

engineers do not have the time to wade through rigorously theoretical books when

trying to solve a problem beginners lack the expertise required to understand highly
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specialized treatments of individual topics this is especially problematic for a field as

broad as electromagnetics which propagates into many diverse engineering fields the

time h

fundamental of engineering electromagnetics not only presents the fundamentals of

electromagnetism in a concise and logical manner but also includes a variety of

interesting and important  applications while  adapted from his  popular  and more

extensive work field and wave electromagnetics this text incorporates a number of

innovative pedagogical features each chapter begins with an overview which serves to

offer qualitative guidance to the subject matter and motivate the student review

questions and worked examples throughout each chapter reinforce the student s

understanding of the material  remarks boxes following the review questions and

margin notes throughout the book serve as additional pedagogical aids

an authoritative view of maxwell s equations that takes theory to practice maxwell s

equations is a practical guide to one of the most remarkable sets of equations ever

devised professor paul huray presents techniques that show the reader how to obtain

analytic solutions for maxwell s equations for ideal materials and boundary conditions

these solutions are  then used as a benchmark  for  solving real  world  problems

coverage includes an historical overview of electromagnetic concepts before maxwell

and how we define fundamental units and universal constants today a review of

vector  analysis  and  vector  operations  of  scalar  vector  and  tensor  products

electrostatic fields and the interaction of those fields with dielectric materials and

good conductors a method for solving electrostatic problems through the use of

poisson s and laplace s equations and green s function electrical resistance and

power  dissipation  superconductivity  from  an  experimental  perspective  and  the

equation of continuity an introduction to magnetism from the experimental inverse

square of the biot savart law so that maxwell s magnetic flux equations can be

deduced maxwell s equations serves as an ideal textbook for undergraduate students

in junior senior electromagnetics courses and graduate students as well as a resource

for electrical engineers



Fundamentals Of Engineering Electromagnetics David Cheng

7 Fundamentals Of Engineering Electromagnetics David Cheng

essentials of electromagnetics for engineering first published in 2000 provides a clearly

written introduction to the key physical and engineering principles of electromagnetics

throughout the book the author describes the intermediate steps in mathematical

derivations that many other textbooks leave out the author begins by examining

coulomb s law and simple electrostatics covering in depth the concepts of fields and

potentials  he  then  progresses  to  magnetostatics  and  maxwell  s  equations  this

approach leads naturally to a discussion of electrodynamics and the treatment of

wave propagation waveguides transmission lines and antennas at each stage the

author  stresses the physical  principles  underlying the mathematical  results  many

homework  exercises  are  provided  including  several  in  matlab  and  mathematica

formats  the  book  contains  a  separate  chapter  on  numerical  methods  in

electromagnetics  and a  broad range of  worked examples  to  illustrate  important

concepts it is suitable as a textbook for undergraduate students of engineering and

applied physics taking introductory courses in electromagnetics

the numerical approximation of maxwell s equations computational electromagnetics

cem has emerged as a crucial enabling technology for radio frequency microwave and

wireless engineering the three most popular full wave methods the finite difference

time domain method the method of moments and the finite element method are

introduced in this book by way of one or two dimensional problems commercial or

public domain codes implementing these methods are then applied to complex real

world engineering problems and a careful analysis of the reliability of the results

obtained is performed along with a discussion of the many pitfalls which can result in

inaccurate  and  misleading  solutions  the  book  will  empower  readers  to  become

discerning users of cem software with an understanding of the underlying methods

and confidence in the results obtained it also introduces readers to the art of code

development aimed at senior undergraduate graduate students taking cem courses

and practising engineers in the industry

back cover field and wave electromagnetics second edition features many examples

of practical applications to give students an excellent physical as well as mathematical

understanding of important concepts these include applications drawn from important
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new areas of technology such as optical fibers radome design satellite communication

and microstrip lines there is also added coverage of several new topics including hall

effect radar equation and scattering cross section transients in transmission lines

waveguides and circular cavity resonators wave propagation in the ionosphere and

helical antennas new exercises new problems and many worked out examples make

this complex material  more accessible to students copyright libri  gmbh all  rights

reserved

the first book to focus on the electromagnetic basis of signal integrity the foundations

of signal integrity is the first of its kind a reference that examines the physical

foundation of system integrity based on electromagnetic theory derived from maxwell

s equations drawing upon the cutting edge research of professor paul huray s team

of industrial engineers and graduate students it develops the physical theory of wave

propagation using methods of  solid  state  and high energy physics  mathematics

chemistry and electrical engineering before addressing its application to modern high

speed systems coverage includes all the necessary electromagnetic theory needed for

a complete understanding of signal integrity techniques for obtaining analytic solutions

to  maxwell  s  equations  for  ideal  materials  and  boundary  conditions  plane

electromagnetic  waves  plane  waves  in  compound  media  transmission  lines  and

waveguides ideal models vs real world systems complex permittivity of propagating

media surface roughness advanced signal integrity signal integrity simulations problem

sets for each chapter with its thorough coverage of this relatively new discipline the

book serves as  an ideal  textbook for  senior  undergraduate  and junior  graduate

students as well as a resource for practicing engineers in this burgeoning field at the

end of each section it typically stimulates the reader with open ended questions that

might lead to future theses or dissertation research

electromagnetic fields

fundamental of engineering electromagnetics not only presents the fundamentals of

electromagnetism in a concise and logical manner but also includes a variety of

interesting and important  applications while  adapted from his  popular  and more
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extensive work field and wave electromagnetics this text incorporates a number of

innovative pedagogical features each chapter begins with an overview which serves to

offer qualitative guidance to the subject matter and motivate the student review

questions and worked examples throughout each chapter reinforce the student s

understanding of the material  remarks boxes following the review questions and

margin notes throughout the book serve as additional pedagogical aids

engineering  electromagnetics  presents  a  bold  approach  to  the  teaching  of

electromagnetics  to the electrical  engineering undergraduate this  book begins by

adopting maxwell s equations as the fundamental laws an approach contrary to the

traditional presentation of physical laws in the chronological order of their discovery

that starts with coulomb s law the use of maxwell  s equations provides broad

physical laws of general applicability and prevents confusion among students as to

when  specific  laws  may  be  applied  a  problem  solving  or  engineering  analysis

approach is used extensively throughout this text real life problems are presented and

then reduced to an appropriate model or facsimile for solution this publication is

intended for engineering students at junior or senior level

propagation  engineering  in  wireless  communications  covers  the  basic  principles

needed for understanding of radiowaves propagation for common frequency bands

used in radio communications this book includes descriptions of new achievements

and new developements in propagation models for wireless communication the book

is intended to bridge the gap between the theoretical calculations and approaches to

the applied procedures needed for radio links design in a proper manner the authors

intention is to emphasize propagation engineering by giving sufficient fundamental

information and then going on to explain the use of basic principles together with

technical achievements in this field

this  book is  the first  of  two volumes which have been created to  provide an

understanding of the basic principles and applications of electromagnetic fields for

electrical  engineering  students  fundamentals  of  electromagnetics  vol  1  internal

behavior of lumped elements focuses upon the dc and low frequency behavior of
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electromagnetic fields within lumped elements the properties of electromagnetic fields

provide the basis for predicting the terminal characteristics of resistors capacitors and

inductors the properties of magnetic circuits are included as well for slightly higher

frequencies for which the lumped elements are a significant fraction of a wavelength

in  size  the  second  volume of  this  set  fundamentals  of  electromagnetics  vol  2

quasistatics and waves examines how the low frequency models of lumped elements

are modified to include parasitic elements upon completion of understanding the two

volumes of this book students will have gained the necessary knowledge to progress

to advanced studies of electromagnetics

the study of electromagnetic field theory is required for proper understanding of every

device  wherein  electricity  is  used  for  operation  the  proposed  textbook  on

electromagnetic  fields  covers  all  the  generic  and unconventional  topics  including

electrostatic boundary value problems involving two and three dimensional laplacian

fields and one and two dimensional poissonion fields magnetostatic boundary value

problems  eddy  currents  and  electromagnetic  compatibility  the  subject  matter  is

supported  by  practical  applications  illustrations  to  supplement  the  theory  solved

numerical problems solutions manual and powerpoint slides including appendices and

mathematical  relations  aimed at  undergraduate  senior  undergraduate  students  of

electrical  and  electronics  engineering  it  presents  fundamental  concepts  of

electromagnetic fields in a simplified manner covers one two and three dimensional

electrostatic boundary value problems involving laplacian fields and poissonion fields

includes  exclusive  chapters  on  eddy  currents  and  electromagnetic  compatibility

discusses important aspects of magneto static boundary value problems explores all

the basic vector algebra and vector calculus along with couple of two and three

dimensional problems

this  book is  the first  of  two volumes which have been created to  provide an

understanding of the basic principles and applications of electromagnetic fields for

electrical  engineering  students  fundamentals  of  electromagnetics  vol  1  internal

behavior of lumped elements focuses upon the dc and low frequency behavior of

electromagnetic fields within lumped elements the properties of electromagnetic fields
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provide the basis for predicting the terminal characteristics of resistors capacitors and

inductors the properties of magnetic circuits are included as well for slightly higher

frequencies for which the lumped elements are a significant fraction of a wavelength

in  size  the  second  volume of  this  set  fundamentals  of  electromagnetics  vol  2

quasistatics and waves examines how the low frequency models of lumped elements

are modified to include parasitic elements upon completion of understanding the two

volumes of this book students will have gained the necessary knowledge to progress

to advanced studies of electromagnetics
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find something that fascinates your imagination.
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