
Oregon Institute of Technology 

Electricity & Magnetism with Transmission Lines 

Fall 2012 EE 341 

Instructor: Andy Martwick 
andy.martwick@intel.com 
503-333-8285 (cell for texting or voice) 
Thur 5:30-8:20 Willow Creek 

 
Book 
“Elements of Electromagnetics”, Sadiku, 5th ed 
 

Description 

A condensed course of Electricity and Magnetism with applications to transmission lines. 

Course rules 

 Attendance is required. Active email account is required. Please strive to be on time. 
Communication is important in all aspects of life, this class is no exception. Inform the instructor 
in advance of necessary absences due to work or family emergencies, or, to the extent possible, 
illness.  

 Show all work (math and comments) on homework and exams. Make it neat enough that I can 
follow your thought process. 

 Feel free to work together on HW, use the web, use other resources, or ask in class. You must 
turn in your own work. Do not turn in work that you don’t understand.  
 

Course Coverage (subject to change) 

Week  

1  Class introduction and how E&M fits into the physical world. Orders of 
magnitude of forces. Engineering applications of E&M. Complex numbers. 
Vector calculus and coordinate transforms. Differential volumes, areas, 
displacements. Gradients and curls. Physical meaning (or lack thereof) of the 
field equations. Relativity. 

2  Electrostatics, Coulombs law, flux, and Gauss’s law. Electric potential, electric 
dipoles. Conductors. Energy Density. Field of a point charge, line charge, 
surface charge. Metals. 

3 Electrostatics in matter. Electric Displacement. Well behaved dielectrics. 
Boundary conditions. Capacitance of parallel plate and coaxial cables. Time 
permitting, a brief introduction to Laplace and Poisson’s equations, and 
separation of variables method of solutions. Discussion of simulators. 

4 Magnetostatics. Biot-Savart, Ampere’s law. Flux Density. Magnetic Scalar 
Potential. Magnetic forces. Energy. Review for midterm. 

5 Midterm, CH1-6, 1 hour. Magnetic torque on a loop. Magnetic dipoles. 
Inductance of a parallel plate. 

6 Inductance and inductance calculations. Maxwell’s equations, Faraday’s law of 
induction. Rail guns. Linear transformers. Switching voltage regulators. Full 
Maxwell equations. 

7 Resistance and current. Waves, the wave equation, ideal transmission lines. 
Complex numbers and waves. Initial conditions. 

8 Lossy transmission lines. Reflection, standing waves, rise times. 

9 Light. Pointing Vector. Energy and Momentum density. Photons vs field theory. 
Some discussion of quantum mechanics.  Maybe TE and TM waveguides. 

10 Radiation and select topics of relativity. Review for final. 

mailto:martwick@pdx.edu


 

Grading 

 HW 40% - I will not accept late homework. Turn in what you have on time. For 
extensions due to unforeseen circumstances, contact me prior to the due date.  

 Midterm: 30% 

 Final: 30% 
 
Services for Students with Disabilities  
Disability Services (DS) coordinates academic adjustments and auxiliary 
accommodations for students with disabilities (including visual, hearing, and mobility 
impairments, learning and psychological disabilities, and chronic health conditions). For 
accommodations, appropriate documentation of an impairment that might constitute a 
disability as defined in the relevant laws will typically be required. Program information 
is confidential. Contact your instructor if you need any accommodations or adjustments. 
 
 
Academic Dishonesty 
“Academic dishonesty” is defined as any way of obtaining grades under false pretenses, 
such as cheating, plagiarism, or reusing group lab work from past terms. Disciplinary 
procedures for incidents of academic dishonesty may involve both academic and 
administrative action. The instructor may choose to: 

 Provide a written warning to the student and to Student Affairs; 

 Award a failing mark on the test, paper or report in question; 

 Require the student to redo the work; 

 Refer the case to the Student-Hearing Commission (See 
http://www.oit.edu/student-handbook.) 

 
 
 


