


Spring 2017 - Syllabus
EENG 3410.001 – Engineering Electromagnetics
Class meetings 
Monday-Wednesday 10:00 PM -11:20 PM 
RM: B217
Description
Introduction to the fundamental concepts associated with electromagnetics and microwave circuits.  Topics will include electrostatic fields, magneto static fields, Maxwell’s equations, uniform plane waves, Transmission lines, and Guided waves.  Credit hours: 3 hrs.
Prerequisite(s): MATH 1710, MATH 1720, PHYS 2220/PHYS 2240 and EENG 2610
Instructor: Ike Agbor
Office DP B-252,
Office hours:
Monday 11:30-12:30pm
Tuesday 01:00-02:00pm
Thursday 01-02:00pm
Or by appointment
Phone 940-891-6874,
Email Ike.Agbor@unt.edu


Format
· Lectures  based on textbook
Grading Policy:                                                                                                           
Homework: 
· [bookmark: _GoBack]15 %:  No late or make-up homework will be accepted 
Quizzes: 
· 20 %: Could be given during, after or at the beginning of each class period. There is no make-up for quizzes.
Two Middle Exams:  
· 20% each:  Make up exams will be possible only with a doctor’s letter or letter of absence for a school-sponsored event. Were you to have a serious reason for missing an exam, you must contact me before the scheduled exam period to notify me that you cannot take the exam and provide accompanying documentation.

Final Exam:  
·   25 %
	
Final letter grade distribution: 
· A=100-90, B=80-89, C=70-79, D=60-69, F=0-59

Schedules of exams
· Exam 1: February 22
· Exam 2: March 22/March 27
· Final: Designated final day (corresponds to MW 10 -11:20): 
http://registrar.unt.edu/exams/final-exam-schedule/spring

Textbooks
Required: Engineering Electromagnetics, Eighth Edition, McGraw- Hill. ISBN: 978-0-07-338066-7
William, H. Hayt, Jr. and John, A. Buck, 2012.
Class Evaluation by Students
Student Perceptions of Teaching (SPOT) is a requirement for all organized classes at UNT and is available for your input at the end of the semester.
Topics
· Vector Analysis, Chapter 1, sections 1.1 – 1.7
· Coulomb’s law and Electric Field Intensity, Chapter 2, sections 2.1 – 2.4
· Electric Flux Density, Gauss’s law, and Divergence, Chapter 3, sections 3.1 – 3.6
· Energy and Potential, Chapter 4, sections 4.1 – 4.6
· Conductor’s and Dielectrics, Chapter 5, sections 5.1 – 5.4
· Capacitance, Chapter 6, sections 6.1, 6.2, 6.5, 6.6
· The Steady Magnetic Field, Chapter 7, sections 7.1 – 7.5
· Magnetic Forces, Materials, and Inductance, Chapter 8, sections 8.1 – 8.4, 8.10
· Time-Varying Fields and Maxwell’s Equations, Chapter 9, sections 9.1-9.4
· Transmission Lines, Chapter 10, sections 10.1-10.14
· The Uniform Plane Wave, Chapter 11, sections 11.1-11.5
· Plane Wave Reflection and Dispersion, chapter 12, sections 12.1 – 12.7
· Guided Waves, chapter 13,sections 13.1 -13.6
Objectives
1. Get familiar with vector calculus operations such as the gradient, the divergence and the curl.
2. Identify and list Maxwell’s equations both in differential and integral forms.
3. Apply Coulomb’s law to find the force on a charge caused by other charges.
4. Apply Gauss’ law to determine the electric field caused by a simple charge distribution.
5. Calculate the electrostatic potential of simple charge distributions.
6. List the boundary conditions for the electric field vectors on the interface of two different materials.
7. Explain the effects of conducting and dielectric materials on field quantities (E, H, etc.).
8. Calculate the energy stored in an electrostatic field.
9. Identify Poisson’s and Laplace’s equations and solve them to find electrostatic potentials and fields.
10. Calculate the capacitance for parallel-plate arrangement.
11. Describe the conservation of charge and Ohm’s laws and write them in vector calculus format.
12. Apply Ampere’s force law to calculate the force between constant currents of simple configurations.
13. Apply the Biot-Savart law to calculate the magnetic flux density caused by a simple current configuration.
14. Apply Ampere’s to calculate the magnetic field produced by simple current configurations.
15. Identify the magnetostatic potential and flux.
16. Identify and list different magnetic materials.
17. List the boundary conditions for the magnetic field vectors on the interface of two different materials.
18. Calculate the inductance and resistance for simple actual physical devices.
19. Calculate the energy stored in a magnetostatic field.
20. Identify the time-varying Faraday and Ampere laws (quasi-statics).
21. Calculate the induction effects from time-varying magnetic fields.
22. Identify the Poynting vector and use it to calculate the power flow produced by electromagnetic fields.
23. Identify the wave equation.
24. Explain the propagation of one dimensional plane waves in lossless materials.
25. List the various polarizations of uniform plane waves.
26. Calculate the reflection and transmission coefficients of uniform plane waves at planar interfaces.
27. Calculate the solutions of the one dimensional transmission line equations and the propagation characteristics of basic transmission line configurations.
28. Plot the voltage distribution vs. distance and time along a short-circuited transmission line.
29. Calculate the input impedance and standing wave pattern of a short-circuited transmission line.
30. Describe techniques for matching a loaded transmission line.
31. Design single-stub matching networks.
32. Describe the operation/principles of quarter-wavelength transformers
Policies
Grades: All grades for the course will be final. No extra credit assignments or work will be considered after the final grade has been recorded. 
Accommodations: The EE Department in cooperation with the Office of Disability Accommodation complies with the Americans with Disabilities Act in making reasonable accommodations for qualified students with disabilities. Please present your written accommodation request before the 12th class day.
Academic Dishonesty: Students caught cheating, plagiarizing, or any other academic dishonesty will be subject to penalty according to the new Policy on Students Standards on Academic Integrity. See full policy at http://www.unt.edu/policy/UNT_Policy/volume3/18_1_16.pdf
According to this policy the categories of academic dishonesty are:
A. Cheating. The use of unauthorized assistance in an academic exercise, including but not limited to: 
a. use of any unauthorized assistance to take exams, tests, quizzes or other assessments;
b. dependence upon the aid of sources beyond those authorized by the instructor in writing papers, preparing reports, solving problems or carrying out other assignments; 
c. acquisition, without permission, of tests, notes or other academic materials belonging to a faculty or staff member of the University; 
d. dual submission of a paper or project, or re-submission of a paper or project to a different class without express permission from the instructor; 
e. Any other act designed to give a student an unfair advantage on an academic assignment.
B. Plagiarism. Use of another’s thoughts or words without proper attribution in any academic exercise, regardless of the student’s intent, including but not limited to: 
a. The knowing or negligent use by paraphrase or direct quotation of the published or unpublished work of another person without full and clear acknowledgement or citation. 
b. The knowing or negligent unacknowledged use of materials prepared by another person or by an agency engaged in selling term papers or other academic materials.
C. Forgery. Altering a score, grade or official academic university record or forging the signature of an instructor or other student. 
D. Fabrication. Falsifying or inventing any information, data or research as part of an academic exercise. 
E. Facilitating Academic Dishonesty. Helping or assisting another in the commission of academic dishonesty. 
F. Sabotage. Acting to prevent others from completing their work or willfully disrupting the academic work of others. 


Tentative Course Calendar

	Week
	Date
	Topics
	Reading

	1
	01/18
	Vector Analysis
	Ch. 1: 1.1 -1.9

	2
	01/23
	Coulomb’s law and Electric Field Intensity
	Ch. 2: 2.1 -2.4

	
	01/25
	Electric Flux Density
	Ch. 3: 3.1-3.3

	3
	01/30
	
	

	
	02/01
	Gauss’s law and Divergence
	Ch. 3: 3. 4 – 3.6

	4
	02/06
	
	

	
	02/08
	Energy and Potential
	Ch. 4: 4.1-4.6

	5
	02/13
	
	

	
	02/15
	Conductors and Dielectrics
	Ch. 5: 5.1 – 5.4

	6
	02/20
	Review
	

	
	02/22
	Exam #1
	

	7
	02/27
	Capacitance
	Ch. 6: 6.1, 6.8

	
	03/01
		The Steady Magnetic Field
	Ch. 7: 7.1 -7.6

	8
	03/06
		
	

	
	03/08
	Magnetic Forces, Materials, and Inductance
	Ch. 8: 8.1 – 8.9

	9
	03/13
	Spring Break
	

	
	 03/15
	Spring Break
	

	10
	  03/20
	Time-Varying Fields and Maxwell’s Equations
	Ch. 9: 9.1 -9.4

	
	03/22
			Exam #2	
	

	11
	03/27
	Transmission Line
	Ch.10: 10.1 – 10.14

	
	03/29
	
	

	12
	04/03
			
	

	
	04/05
	Uniform Plane wave
	Ch. 11: 11.1 -11.5

	13
	04/10
	
	

	
	04/12
	Plane Wave Reflection and Dispersion
	Ch. 12: 12.1 -12.7

	14
	04/17
	
	

	
	04/19
	
	

	15
	04/24
	Guided Waves
	Ch. 13: 13.1 -13.6

	
	04/26
	
	

	16
	05/01
	
	

	
	05/03
	Review
	

	17
	05/06
	Final Exam: Saturday,: 08:00– 10:00 AM
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