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ECE 332 Fields and Waves (Electromagnetics)
Catalog Description
ECE 332 Fields and Waves (Electromagnetics 5 Credits)

This course focuses on the fundamentals of electromagnetics. Students are expected to acquire expertise in vector analysis, electrostatic and magnetic fields, Maxwell’s equations, plane waves, reflection, attenuation, and impedance. Knowledge of circuit theory, Matlab, differential equations, and calculus are required to successfully complete the course. Prerequisite: MATH 204 and PHYS 223. 
Prerequisite by Topic
Differentiation, integration, and vector calculus

Freshman level electricity and magnetics

Algebra and Trigonometry
Units and Contact Time
5 quarter units. 4 units lecture (200 minutes), 1 unit lab (150 minutes).
Type
Required for Electrical Engineering Students.
Required Textbook
“Fundamentals of Applied Electromagnetics (6th Edition)”, Fawwaz T. Ulaby, Eric Michielssen, and Umberto Ravaioli, ISBN: 0132139316.
Recommended Textbook and Other Supplementary Material
“Schaum's Outline of Electromagnetics, (3rd Edition)”, (Schaum's Outline Series) ISBN: 0071632352. 

“Electromagnetics, (1st Edition)”, Branislav M. Notaros, ISBN: 0132433842. 

“Engineering Electromagnetics, (8th Edition)”, William H. Hayt, John A. Buck, ISBN: 0073380660.
Coordinator(s)
Hani Mehrpouyan and Henry Lin. 
Student Learning Outcomes
This one-quarter first course is aimed at providing a firm foundation in Engineering Electromagnetics to both specialist and non-specialists undergraduates.
ABET Outcome Coverage
The course maps to the following performance indicators for Electrical Engineering (EAC/ABET):

EAC 3a (PIa2): Use single and multi-variable calculus techniques.
Apply vector calculus to analyze simple electrostatic and magnetostatic fields and are able to perform calculations involving various differential operators as well as line and surface integrals relating to Gauss, divergence, and Stokes Theorems. 

EAC 3b (PIb2 and PIb3): Conduct experiments and perform measurements; Conduct experiments and perform measurements.
Carry out experiments that investigate the basic concepts of “capacitance” and “inductance”, and approaches for their measurement and calculation (EAC b). 

EAC 3e (Pie3): Select and implement the desirable solution and evaluate the results.
Describe the coupling or interaction amongst time-varying electric and magnetic fields and the resulting Maxwell equations, and are able to apply them to simple problems. Describe the major parameters and electromagnetic quantities involved in transmission line theory.
Lecture Topics and Schedule
Chapter 1

Waves and Phasors





Week 1
Chapter 3

Vector Analysis





Week 2-3
Chapter 4

Electrostatics






Week 4-5
Chapter 5

Magnetostatics





Week 6-7
Chapter 6

Maxwell’s Equations for Time-Varying Fields 

Week 8-9
Chapter 2

Transmission Lines





Week 10-11
Estimated ABET Category Content 
Mathematics and Basic Sciences:

0.0 Credit Units

Computing: 



0.0 Credit Units

Engineering Topics: 


4.0 Credit Units

Engineering Sciences: 


3.0 Credit Units

Engineering Design: 


1.0 Credit Units
Design Content Description 
Approach: The design component is provided through lecture materials, laboratory exercises, homework, and tests.

Lectures: 80%

Labs: 20%
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