KING FAHD UNIVERSITY OF PETROLEUM & MINERALS

DEPARTMENT OF PHYSICS

PHYS 305 – ELECTRICITY & MAGNETISM I
First Semester 2005-2006 (051)

Course Schedule, Syllabus and Grading Policy

Instructor :  H. M. Bahlouli     Office :  Bldg.6 / Room 221   Tel : 3-860-2097
1. COURSE DESCRIPTION (Undergraduate bulletin)

An introduction to classical electromagnetic theory based on vector calculus.  Topics covered include:  electrostatic fields; Laplace and Poisson equations; dielectric media; electric currents; magnetic fields; induction; magnetic energy; time varying fields.
Prerequisites: Phys.102, Math.202
2. TEXTBOOK

David J. Griffiths.  Introduction to Electrodynamics (3rd Edition)
3. RECOMMENDED REFERENCE

You may consult E.M. Purcell , Electricity and magnetism.  This book is at a level lower than our textbook.  At a level similar to our course, among others, you may consult Electromagnetic Fields & Waves, by Paul Lorrain and Dale Corson. 
4. READING ASSIGNMENT

You will have to read about 25 pages of our textbook every week.
5. HOMEWORK

Homework assignments will be given during the lectures and are collected right after the beginning of the next chapter. There will be one complete homework assignment per chapter.  Thirty percent (30%) of your grades will come from homeworks and quizzes. Late homeworks will be penalized, computer skills will be used in some of the homeworks.
6. MAJOR EXAM

There will be two Major Exams, one at the end of Chapter 2 and a Second at the end of Chapter 4.
7. FINAL EXAMINATION

A three hour Final Exam will cover the whole course but concentrates more on the last three chapters.
4.  GRADING POLICY

Homework
 

30 %

Two Major Exams

40 %

Final Exam 


30 %
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	Week
	Lecture
	Topics
	Reading
 Assignments

	
	1. 
	Vector Algebra; Triple Products
	1 -8

	1
	2. 
	Gradient
	9 – 16

	
	3. 
	Divergence; Curl; Product Rules
	17 – 24

	
	4. 
	Line; Surface and Volume Integrals
	25 – 33

	2
	5. 
	Curvilinear Coordinates
	34 – 45

	
	6. 
	The Dirac Delta Function, Theory of Vector Fields
	45 – 51

	
	7. 
	The Electric Field
	58 – 64

	3
	8. 
	Fields Lines, Flux, and Gauss’s Law
	65 – 69

	
	9. 
	Applications of Gauss’s Law
	70 – 76

	
	10. 
	Electric Potential, Electrostatic Boundary Conditions
	77 – 89

	4
	11. 
	Work and Energy in Electrostatics
	90 – 95

	
	12. 
	Conductors
	96 – 102

	
	13. 
	Capacitors
	103 – 109

	5
	14. 
	First Major Exam on Wednesday October 12 at  8:30 pm
	

	
	15. 
	Laplace’s Equation in One, Two, Three Dimensions
	110 – 115

	
	16. 
	Boundary Conditions
	116 – 120

	6
	17. 
	The Method of Images
	121 – 126

	
	18. 
	Separation of Variables
	127 – 136

	
	19. 
	Separation of Variables in Spherical Coordinates
	137 – 145

	7
	20. 
	Multiple Expansion 
	146 – 152

	
	21. 
	The Electric Field of a Dipole
	153 – 159

	
	22. 
	Electric Fields in Matter; Polarization; Bound Changes
	160 – 169

	8
	23. 
	Physical Interpretation of Bounds Charges, Gauss’s Law in the presence of Dielectrics
	170 – 178

	
	24. 
	Linear Dielectrics Susceptibility; Permittivity, Dielectric Constant 
	179 – 185

	
	25. 
	Boundary Value Problems with Linear Dielectrics
	186 – 190

	9
	26. 
	Energy in Dielectric System
	191 – 201

	
	27. 
	Second Major Exam on Wednesday December 14 at  5:00pm
	

	
	28. 
	Magnetic Fields, Magnetic Forces
	202 – 207

	
	29. 
	Currents
	208 – 214

	10
	30. 
	The Biot-Savart Law, divergence and Curl of B
	215 - 224

	
	31. 
	Applications of Ampere’s Law
	225 – 231

	
	32. 
	The Vector Potential
	232 – 241

	11
	33. 
	Multipole Expansion of Vector Potential 
	242 – 254

	
	34. 
	Magnetic Fields in Matter; Torques and forces on Magnetic Dipoles
	255 – 259

	
	35. 
	The Field of a magnetized Object; Bound Current
	260 – 268

	12
	36. 
	Auxiliary Field, Ampere’s law in Magnetized Materials 
	269 – 272

	
	37. 
	Linear and Nonlinear Media
	273 – 277

	
	38. 
	Ferromagnetism
	278 – 284

	13
	39. 
	Electrodynamics
	285 – 291

	
	40. 
	Electromotive Force
	292 – 299

	
	41. 
	Faraday’s Law
	300 – 304

	14
	42. 
	The Induced Electric Field; Inductance
	305 – 316

	
	43. 
	Energy in Magnetic Fields
	317 – 320

	
	44. 
	Maxwell’s Equations
	321 – 326

	15
	45. 
	Magnetic Charge
	327 - 330

	
	46. 
	Boundary Conditions
	331 - 342


