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PrefaceChapter 1 Vector Analysis1.1. Scalars and Vectorsl1.2. Vector Algebral.3. The Cartesian Coordinate
System1.4. Vector Components and Unit Vectors1.5. The Vector Field1.6. The Dot Productl.7. The Cross
Productl.8. Other Coordinate Systems: Circular Cylindrical Coordinates1.9. The Spherical Coordinate
SystemChapter 2 Coulomb's Law and Electric Field Intensity2.1. The Experimental Law of Coulomb2.2. Electric
Field Intensity2.3. Field Due to a Continuous VVolume Charge Distribution2.4. Field of a Line Charge2.5. Field of a
Sheet Charge2.6. Streamlines and Sketches of FieldsChapter 3 Electric Flux Density, Gauss' Law, and
Divergence3.1. Electric Flux Density3.2. Gauss' Law3.3. Applications of Gauss' Law: Some Symmetrical Charge
Distributions3.4. Application of Gauss' Law: Differential Volume Element3.5. Divergence3.6. Maxwell's First
Equation (Electrostatics)3.7. The Vector Operator V and the Divergence TheoremChapter 4 Energy and
Potential4.1. Energy and Potential in a Moving Point Charge in an Electric Field4.2. The Line Integral4.3.
Definition of Potential Difference and Potential4.4. The Potential Field of a Point Charge4.5. The Potential Field of
a System of Charges: Conservative Property4.6. Potential Gradient4.7. The Dipole4.8. Energy Density in the
Electric FieldChapter 5 Conductors, Dielectrics, and Capacitance5.1. Current and Current Density5.2. Continuity
of Current5.3. Metallic Conductors5.4. Conductor Properties and Boundary Conditions5.5. The Method of
Images5.6. Semiconductors5.7. The Nature of Dielectric Materials5.8. Boundary Conditions for Perfect Dielectric
Materials5.9. Capacitance5.10. Several Capacitance Examples5.11. Capacitance of a Two-Wire LineChapter 6
Experimental Mapping Methods6.1. Curvilinear Squares6.2. The Iteration Method6.3. Current Analogies6.4.
Physical ModelsChapter 7 Poisson’s and Laplace’s Equations7.1 Poisson's and Laplace's Equations7.2. Uniqueness
Theorem?7.3. Examples of the Solution of Laplace's Equation7.4. Example of the Solution of Poisson's Equation7.5.
Product Solution of Laplace's EquationChapter 8 The Steady Magnetic Field8.1. Biot-Savart Law8.2. Ampere's
Circuital Law8.3. Curl8.4. Stokes' Theorem8.5. Magnetic Flux and Magnetic Flux Density8.6. The Scalar and
Vector Magnetic Potentials8.7. Derivation of the Steady-Magnetic-Field LawsChapter 9 Magnetic Forces,
Materials and Inductance9.1. Force on a Moving Charge9.2. Force on a Differential Current Element9.3. Force
Between Differential Current Elements9.4. Force and Torque on a Closed Circuit9.5. The Nature of Magnetic
Materials9.6. Magnetization and Permeability9.7. Magnetic Boundary Conditions9.8. The Magnetic Circuit9.9.
Potential Energy and Forces on Magnetic Materials9.10. Inductance and Mutual InductanceChapter 10
Time-Varying Fields and Maxwell's Equations10.1. Faraday's Law10.2. Displacement Current10.3. Maxwell's
Equations in Point Form10.4. Maxwell's Equations in Integral Form10.5. The Retarded PotentialsChapter 11 The
Uniform Plane Wavell.1. Wave Propagation in Free Spacel1.2. Wave Propagation in Dielectrics11.3. The
Poynting Vector and Power Considerations11.4. Propagation in Good Conductors: Skin Effect11.5 Wave
PolarizationChapter 12 Plane Waves at Boundaries and in Dispersive Medial2.1. Reflection of Uniform Plane
Waves at Normal Incidencel2.2. Standing Wave Ratio12.3. Wave Reflection from Multiple Interfaces12.4. Plane
Wave Propagation in General Directions12.5. Plane Wave Reflection at Oblique Incidence Angles12.6. Wave
Propagation in Dispersive MediaChapter 13 Transmission Lines13.1. The Transmission-Line Equations13.2.
Transmission-Line Parameters13.3. Some Transmission-Line Examples13.4. Graphical Methods13.5. Several
Practical Problems13.6. Transients on Transmission LinesChapter 14 Waveguide and Antenna Fundamentals14.1.
Basic Waveguide Operation14.2. Plane Wave Analysis of the Parallel-Plate Waveguidel4.3. Parallel-Plate Guide
Analysis Using the Wave Equation14.4. Rectangular Waveguides14.5. Dielectric Waveguides14.6. Basic Antenna
PrinciplesAppendix A Vector AnalysisAppendix B UnitsAppendix C Material ConstantsAppendix D Origins of
the Complex PermittivityAppendix E Answers to Selected Problems*Index
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00 O O A vector quantity has both a magnitudel and a direction in space. We shallbe concerned with two- and
three-dimensional spaces only, but vectors may bedefined in n-dimensional space in more advanced applications.
Force, velocity,acceleration, and a straight line from the positive to the negative terminal of astorage battery are
examples of vectors. Each quantity is characterized by both amagnitude and a direction.We shall be mostly
concerned with scalar and vector fields. A field [J scalaror vector[l may be defined mathematically as some
function of that vector whichconnects an arbitrary .Origin to a general point in space. We usually find itpossible to
associate some physical effect with a field, such as the force on acompass needle in the earth's magnetic field, or the
movement of smoke particlesin the field defined by the vector velocity of air in some region of space. Note thatthe
field concept invariably is related to a region. Some quantity is defined atevery point in a region. Both scalar fields
and vector fields exist. The temperaturethroughout the bowl of soup and the density at any point in the earth
areexamples of scalar fields. The gravitational and magnetic fields of the earth,the voltage gradient in a cable, and
the temperature gradient. in a soldering-iron tip are examples of vector fields. The value of a field varies in
generalwith both position and time.
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