
Course Outline - Electromagnetics I

EECS 230 - Winter 2008
Instructor:  
 Prof. Stephen C. Rand (763-6810; scr@umich.edu)


Office Hours:MWF 11:30-12:30 and T 10:30-12:00
Lectures:         Section 002:  MWF 10:30-11:30  CSE 1690
Labs:               Section 022:  T 3-6 (EECS 4334) - Lab GSI Alfred (Xinen) Zhu
                         Section 023:  W 3-6 (EECS 4334) - Lab GSI Alfred (Xinen) Zhu
                         Section 024:  Th 12-3 (EECS 4334) - Lab GSI Alfred (Xinen) Zhu
                         Section 025:  Th 3-6 (EECS 4334) - Lab GSI Alfred (Xinen) Zhu
There are five labs listed in the lab manual.  The first three labs (acoustic waves, transmission lines and fault location respectively) will be handled before spring break and the next two labs (Smith chart and Measurements of Fundamental Quantities respectively) will be handled afterward.  The actual dates for Mondays of the weeks when labs are held are:  January 14, January 28, February 11, March 4, and March 18.  The lab teaching assistant (TA) will be Alfred (Xinen) Zhu (zhuxinen@umich.edu ) - office hours for him will be sent to you by e-mail and posted on CourseTools.  This semester there will be no TA exclusively for the course itself -  so take advantage of instructor and Lab TA office hours and the discussion periods described below.
Discussion:      Section 3:  Th  12:00 - 1:00 pm  DOW 1017.
Discussions begin January 10.  These informal but very important sessions are intended to be complementary to lectures.  They occur on alternate weeks with respect to lab weeks and will sometimes consist of problem solving, or review of material that is often troublesome when first encountered.  At other times there will be exam reviews, extra credit puzzles, interesting demonstrations and internet videos of important principles of electrostatics and magnetostatics.

Text:             
F. Ulaby, Applied Electromagnetics, 5th edition, Prentice-Hall, 2006.
Alternate      
W.H. Hayt, Jr., Engineering Electromagnetics, 7th edition, McGraw-Hill, 2005.

Resources     
 J.D. Kraus and D.A. Fleisch, Electromagnetics with Applications, Fifth 

On Reserve:  
edition, McGraw-Hill, 1999.
Media Union 
Theory and Problems of Electromagnetics, 2nd ed., Schaums Outline 

&UGL) 

(Media  Series, McGraw-Hill).
R.P. Feynman et al., The Feynman Lectures on Physics (Vols. I & II), 

Addison-Wesley, 1963.
 

M. Fogiel, The Electromagnetics Problem Solver, REA, 1983.
Pre-requisites: Math 215, Phys 240 (or 260), EECS 215.
Web Link:        http://www.eecs.umich.edu/courses/eecs230/index.html

                          (course outline, gradesheet, tutoring/GSI information, old exams, Smith 

  chart, homework & solutions, course-related links).
Homework: Handed out (or assigned on the basis of posted homepage information) every Wednesday during lecture.  Due date is the following Wednesday at or before the beginning of lecture.  Late Policy: Homework will not be accepted after the conclusion of lecture on Wednesday.  Collaboration Policy & Honor Code:  The Honor Code applies to all aspects of this course.  We elaborate below on the specific issue of how much collaboration is permissible among students in the preparation of solutions to problem assignments. All homework assignments are to be completed on your own.  
You are allowed to consult with other students in the current class regarding the general approach to solving problems, but all work submitted by you must be your work alone.  It is not permissible to work out the details of  problems with anyone.  It is important that you learn to do this on your own.  You are not allowed to discuss the problem set with previous class members or anyone else with potentially significant knowledge of details of a problem set.  Nor may you compare your written solutions in draft or final form with those of other students.  You are not allowed to possess or in any way derive advantage from the existence of solutions prepared in previous years by former students or earlier professors.  Violations of this policy are grounds for disciplinary actions filed with the Deans Office and are handled by the College of Engineering Honor Council.  If you have any questions, do not hesitate to ask for clarification. Solutions: Available in hard copy form in the Reserve section of the Media Union, and via the course website.
Grading:                                                                         

                   
Percentage

  Midterm 1 (Feb, 15, Rooms TBA, 7-9:00 pm)          
          



15

  Midterm 2 (Mar. 24, Rooms TBA, 7-9:00 pm)                     



15

  Lab (pre-lab 5%, lab reports 60%, participation 35%)          



25

  Homework (~ 10-12 weekly problem sets)                   




20

  Final Exam (Apr. 21, 4:00-6:00 p.m.)                       




25
                                                                                                    



100

  As a rough guide, letter grades are usually assigned as follows:

  A+>95, A>90, A->85, B+>80, B>75, B->70, C+>65, C>60, C->55, D<55.
Lecture Outline: 







           No. Lectures

1. Waves & Phasors: Introduction to dynamic fields, travelling waves.  

      
2

2.  Propagation:  Equations for transmission lines, losses, reflections, input 

impedance, lossless lines, power flow, Smith Chart, impedance matching, 

transients.  









     
14
3. Vector Analysis: Basic laws of vector algebra, orthogonal coordinate systems, transformations between systems, vector operators (gradient, divergence, curl, 

Laplacian), important theorems. 






      
3
4. Electrostatics: Charge, current, Coulomb's Law, Gauss' Law, electric potentials 

& field gradients, resistance, capacitance, boundary conditions, electrostatic 

potential energy, dipoles. 







      
8
5. Conductors, dielectrics, polarization and current continuity, image method
      
2
6. Magnetostatics: Magnetic forces, & torques, Biot-Savart Law, Gauss'  law for 

magnetism, Ampere's law, vector potential, orbital & spin magnetic moments, 

permeability, hysteresis, magnetic boundary conditions, inductance, magnetostatic 

energy                      







                
 9
7.  Faraday's Law, Maxwell's equations in point form, free space propagation of electromagnetic waves.            






    
 1








TOTAL:

    
39

