
 

Department of Physics and Engineering 

EGR/PHY 3083 Electricity, Magnetism, and Waves II 

3 Units 

Spring 2024 

MWF | 7:25 AM – 8:20 AM 

Meeting location Rohr Science Hall (RS) 365 

Final Exam: 04/29 8:30 AM – 10:00 AM 

Instructor title and name: Dr. José Manjarrés 

Phone: (619) 849-2451 

Email: josemanjarres@pointloma.edu 

Office location and hours: RS 276 | Schedule office hours here 

PLNU Mission 

To Teach ~ To Shape ~ To Send 

Point Loma Nazarene University exists to provide higher education in a vital Christian community where 
minds are engaged and challenged, character is modeled and formed, and service is an expression of 
faith. Being of Wesleyan heritage, we strive to be a learning community where grace is foundational, 
truth is pursued, and holiness is a way of life. 

Department Mission 
  
The Physics and Engineering Department at PLNU provides strong programs of study in the fields of 
Physics and Engineering. Our students are well prepared for graduate studies and careers in scientific 
and engineering fields. We emphasize a collaborative learning environment which allows students to 

https://calendar.app.google/DtwHTt5iaQYBfS6m7


thrive academically, build personal confidence, and develop interpersonal skills. We provide a Christian 
environment for students to learn values and judgment, and pursue integration of modern scientific 
knowledge and Christian faith. 

 

Course Description 

Electrodynamics with an emphasis on application of Maxwell's equations particularly to electromagnetic 
radiation. Also offered as PHY 3083. 
 
Prerequisite(s): EGR 3063 or PHY 3063   
 

Program and Course Learning Outcomes 

Student Outcomes: 
• Master the fundamental principles of electromagnetic wave propagation, including Maxwell's 

Equations and their physical interpretations. 
• Explain the fundamental principles of electromagnetic wave propagation using wave equations. 
• Understand the behavior of EM waves at dielectric and conductor interfaces, including concepts 

like Snell's Law, reflection, transmission coefficients, and Brewster's Angle. 
• Identify the principles of transmission lines, including impedance matching and Smith Chart. 
• Describe key antenna concepts such as radiation patterns and directivity. 
• Synthesize and apply comprehensive knowledge of the electromagnetic spectrum to various 

technological applications. 
 
Program Outcomes: 
 

• An ability to communicate effectively with a range of audiences. (LO3) 
• An ability to function effectively on a team whose members together provide leadership, create 

a collaborative and inclusive environment, establish goals, plan tasks, and meet objectives. (LO5) 
• An ability to acquire and apply new knowledge as needed, using appropriate learning strategies. 

(LO7) 

Required Texts and Recommended Study Resources 

• Kao, M., Chang, C. Understanding Electromagnetic Waves, 1st ed. Springer, 2020. ISBN 978-3-
030-45708-2. 



Course Credit Hour Information 

In the interest of providing sufficient time to accomplish the stated Course Learning Outcomes, this class 
meets the PLNU credit hour policy for a 3-unit class delivered over 14 weeks. It is anticipated that 
students will spend a minimum of 37.5 participation hours per credit hour on their coursework. For this 
course, students will spend an estimated 112.5 total hours meeting the course learning outcomes.  

Assessment and Grading 

The table below outlines the assessment criteria for this course. 
 

Activity Points Per Activity Quantity Total Points 

Homework Checks 10 23 230 

Concept Summaries 10 23 230 

Presentations 100 3 300 

Exit Tickets 10 13 130 

   890 

 

Grades will be based on the following: 

Sample Standard Grade Scale Based on Percentages  

A B C D F 

 A  93-100  B+ 87-89  C+ 77-79  D+ 67-69  F  Less than 59 

 A- 90-92  B   83-86  C   73-76  D  63-66   

   B- 80-82  C- 70-72  D- 60-62  

Final Examination Policy 

Successful completion of this class requires taking the final examination on its scheduled day. The final 
examination schedule is posted on the Class Schedules site. If you find yourself scheduled for three (3) 
or more final examinations on the same day, you are authorized to contact each professor to arrange a 
different time for one of those exams. However, unless you have three (3) or more exams on the same 
day, no requests for alternative final examinations will be granted. 

http://www.pointloma.edu/experience/academics/class-schedules
http://www.pointloma.edu/experience/academics/class-schedules


Incompletes and Late Assignments 

All assignments are to be submitted/turned in by when they are due—including assignments posted in 
Canvas. Late assignments are deducted 20% of its grade. Incompletes will only be assigned in extremely 
unusual circumstances. 

Missed Exams 

No examination shall be missed without prior consent or a well-documented emergency beyond the 
student’s control. A score of zero will be assigned for an examination that is missed without prior 
consent or a well-documented emergency beyond the student’s control. If a student misses an online 
test, any attempt to complete it outside of the classroom will be considered an act of academic 
dishonesty and will nullify the test score as well as disciplinary actions. 

Class Enrollment 
 
It is the student’s responsibility to maintain his/her class schedule. Should the need arise to drop this 
course (personal emergencies, poor performance, etc.), the student has the responsibility to follow 
through (provided the drop date meets the stated calendar deadline established by the university), not 
the instructor. Simply ceasing to attend this course or failing to follow through to arrange for a change 
of registration (drop/add) may easily result in a grade of F on the official transcript. 

PLNU Attendance and Participation Policy 

Regular and punctual attendance at all class sessions is considered essential to optimum academic 
achievement. Unjustified absences or late attendance (i.e., more than 10 minutes) are penalized with a 
1% deduction on the overall grade. If the student is absent for more than 10 percent of class sessions, 
the faculty member will issue a written warning of de-enrollment. If the absences exceed 20 percent, 
the student may be de-enrolled without notice until the university withdrawal date or, after that date, 
receive an “F” grade.  

Artificial Intelligence (AI) Policy 

You are allowed to use Artificial Intelligence (AI) tools (e.g, ChatGPT, iA Writer, Marmot, Botowski, etc.) 
in this course. Any work that utilizes AI-based tools must be clearly identified as such, including the 
specific tool(s) used. For example, if you use ChatGPT, you must cite ChatGPT including the version 
number, year, month and day of the query and the statement “Generated using OpenAI. 
https://chat.openai.com/" 

https://chat.openai.com/


PLNU Copyright Policy 

Point Loma Nazarene University, as a non-profit educational institution, is entitled by law to use 
materials protected by the US Copyright Act for classroom education. Any use of those materials outside 
the class may violate the law. 

PLNU Academic Honesty Policy 

Students should demonstrate academic honesty by doing original work and by giving appropriate credit 
to the ideas of others. Academic dishonesty is the act of presenting information, ideas, and/or concepts 
as one’s own when in reality they are the results of another person’s creativity and effort. A faculty 
member who believes a situation involving academic dishonesty has been detected may assign a failing 
grade for that assignment or examination, or, depending on the seriousness of the offense, for the 
course. Faculty should follow and students may appeal using the procedure in the university Catalog. 
See Academic Policies for definitions of kinds of academic dishonesty and for further policy information. 

PLNU Academic Accommodations Policy 

PLNU is committed to providing equal opportunity for participation in all its programs, services, and 
activities. Students with disabilities may request course-related accommodations by contacting the 
Educational Access Center (EAC), located in the Bond Academic Center (EAC@pointloma.edu or 619-
849-2486). Once a student’s eligibility for an accommodation has been determined, the EAC will issue an 
academic accommodation plan (“AP”) to all faculty who teach courses in which the student is enrolled 
each semester.   

PLNU highly recommends that students speak with their professors during the first two weeks of each 
semester/term about the implementation of their AP in that particular course and/or if they do not wish 
to utilize some or all of the elements of their AP in that course. 

Students who need accommodations for a disability should contact the EAC as early as possible (i.e., 
ideally before the beginning of the semester) to assure appropriate accommodations can be provided. It 
is the student’s responsibility to make the first contact with the EAC.  

State Authorization 

State authorization is a formal determination by a state that Point Loma Nazarene University is 
approved to conduct activities regulated by that state. In certain states outside California, Point Loma 
Nazarene University is not authorized to enroll online (distance education) students.  If a student moves 
to another state after admission to the program and/or enrollment in an online course, continuation 
within the program and/or course will depend on whether Point Loma Nazarene University is authorized 
to offer distance education courses in that state.  It is the student’s responsibility to notify the 
institution of any change in his or her physical location.  Refer to the map on State Authorization to view 
which states allow online (distance education) outside of California. 

https://pointloma-public.courseleaf.com/tug-catalog/academic-general-policies/
mailto:EAC@pointloma.edu
https://www.pointloma.edu/offices/office-institutional-effectiveness-research/disclosures


Semester Schedule Outline 

Session Topic 
Session 1 Welcome 
Session 2 Guided Reading - Section 1.3 (Maxwell's Equations in Physical Perspective) 
Session 3 Wave Equation 
Session 4 Phasors Review 
Session 5 Review - Section 2.3 (Uniform Plane Wave) 
Session 6 Review - Section 2.4 Part A (Propagation of Plane Waves in Free Space) 
Session 7 Guided Reading - Section 3.3 (Poynting Vector)  
Session 8 Review - Sections 2.4D, 4.3A, and 4.3B (Plane Wave in Dielectric Interface) 
Session 9 Review - Sections 4.3C and 4.3D (Snell's Law and Total Reflection) 
Session 10 Review - Sections 4.4C and 4.4D (Reflection/Transmission Coefficients and Brewster's Angle) 
Session 11 Review - Section 4.6 (Wave Behavior at Conductor Interface) 
Session 12 Guided Reading - Section 5.1C (Principles of Transmission Lines: Voltage of TX Lines) 
Session 13 Guided Reading - Section 5.2C and 5.2D (Solutions of TX Line Equations and Attenuation and 

Phase Constant) 
Session 14 Review - Section 5.3 (Characteristic Impedance) 
Session 15 Guided Reading - Section 5.4C (Special Cases of Load Impedance in Reflection) 
Session 16 Guided Reading - Section 5.5C (TX Line as Circuit Component) 
Session 17 Review - Section 6.1 (Principles of Smith Chart) 
Session 18 Review - Sections 6.2A, 6.2B, and 6.2C (Applications of Smith Chart)  
Session 19 Review - Sections 6.2D, 6.2E, and 6.2F (Applications of Smith Chart)  
Session 20 Review - Section 6.3 (Impedance Matching Design) 
Session 21 Guided Reading - Sections 7.1C and 7.1D (Radiation of a Small Conductor, Near Field, and 

Far Field) 
Session 22 Review - Section 7.2 (Dipole Antennas)  
Session 23 Review - Section 7.3 (Radiation Patterns) 
Session 24 Review - Section 7.4 (Directivity) 
Session 25 Review - Section 7.5 (Radiation Efficiency) 
Session 26 Review - Section 7.6 (Receiving Antenna) 
Session 27 Presentation - AM 
Session 28 Presentation - FM 
Session 29 Presentation - MRI 
Session 30 Presentation - TV 
Session 31 Presentation - Microwaves 
Session 32 Presentation - Mobile Cellular 
Session 33 Presentation - Wi-Fi 
Session 34 Presentation - Radar 
Session 35 Presentation - Infrared 
Session 36 Presentation - Optical Fiber 
Session 37 Presentation - Visible Light 
Session 38 Presentation - UV 
Session 39 Presentation - X-rays 
Session 40 Presentation - Gamma Rays 
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