Class Schedule - |

CHAPTER 1

VECTOR ANALYSIS AND MAXWELL’S EQUATIONS
IN INTEGRAL FORM

1.1 Introduction 1 Lecture 1: 22/8/2006
1.2 Vector Algebra 2

1.3 Coordinate Systems 8

1.4 Vector Kepresentation in Various Coordinate Systems 16

Lecture 2: 24/8/2006

1.5 Vector Coordinate Transformation 19 Lecture 3: 29/8/2006

6—FElectricamd-Magmetic Tields—26

1.7 Vector Integration 45 Lecture 4: 31/8/2006

1.8 Maxwell's Equations in Integral Form 58 | ecture 5/6° 5-7/9/2006

1.9~ Displacement Current /0

1.10 General Characteristics of Maxwell’s Equations 75 Lecture 6/7: 7-12/9/2006
Summary 83

Problems 86
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Chapter 2: Where are we?

CHAPTER 2
MAXWELL’S EQUATIONS IN DIFFERENTIAL FORM

&l Inboduchon 93 Lecture 9: 9/19/2006
2.2 Vector Differentiation 100

2.3 Gradient of Scalar Function 103

2.4 Divergence of Vector Field 110

2.5 Divergence Theorem 119

2.6 Differential Expressions of Maxwell’s Divergence
Relations 122

Lecture 10: 9/21/2006

2.7 Curl of Vector Field 126
2.8 Stokes’s Theorem 135

2.9 Ampere’s and Faraday’s Laws in Point (Differential) Lecture 11: 9/26/2006
Form 139

2.10 Summary of Maxwell’s Equations in Differential
Forms 141

2.11 Continuity Equation and Maxwell’s Displacement

Current Term 147 Lecture 12: 9/28/2006

2.12 Wave Equation in Source Free Region 150

2.13 Time Harmonic Fields and Their Phasor
Representation 151

2.14 Uniform Plane Wave Propagation in Free Space 154

Lecture 13: 10/3/2006

| 2.15 Polarization of Plane Waves 166

o lems 170 15 Mid Term: 10/12/2006 (Thursday)
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Chapter 3. How Electric / Magnetic Fields behave in Materials

CHAPTER 3

MAXWELL’S EQUATIONS AND PLANE WAVE
PROPAGATION IN MATERIALS

J.1 Introduction

3.2 Characterization of Matefials 180 | ecture 15-17: 10/10-24/2006
3.3 Conductors and Conduction Currents 181

3.4 Dielectric Materials and Their Polarization 183

3.6 Magnetic Materials and Their Magnetization 195 Lecture 18: 10/26/2006

3.7 Ampere’s Law and Magnetization Current 203
3.8 _Maxwell’s Equations in Material Regions 208

3.9 Boundary Conditions 211 ]
3.10 Summary of Boundary Condition for Electric and Lecture 19: 10/31/2006

Magnetic Fields 231

—3- 11 Ymiform Plane-Wave Propagation in Conductive

—Medium—238

3.12 Electromagnetic Power and Poynting Theorem 248 | ecture 20: 11/02/2006
Summary 261

—Problems—263

25t Mid Term: 11/09/2006 (Thursday)
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Chapter 4: Static Fields: Electric and Magnetic Potentials

CHAPTER 4
STATIC ELECTRIC AND MAGNETIC FIELDS

4,1 Introduction 273

4.2 Maxwell’s Equations for Static Fields 274

4.3 Electrostatic Fields 275 Lecture 21: 11/07/2006

4.4 Evaluation of Electric Field E from Electrostatic
rotemntial @ 279
4.5 Capacitance 284 Lecture 22: 11/14/2006

4.6 Electrostatic Energy Density 291

4.7 Taplace’s and Poisson’s Equations 296
4.8 Numerical Solution of Poisson’s and Laplace’s Lecture 23: 11/16/2006

4.9 Numerical Solution of Electrostatic Problems-—~Method

of Moments 313 Lecture 24: 11/21/2006
4.10 Magnetostatic Fields and Magnetic Vector Potential-323

4.11 Magnetic Circuits 332
4.12 Self-Inductance and Mutual Inductance 344

4. 13 Magnetic Energy 350
Summary 356 Lecture 26: 11/28/2006

Problems 358

Lecture 25: 11/23/2006

Final Exam: 12/12/2006 (Tuesday)
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