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Course Director: Prof. Sanju Gupta (E-mail: sanju.gupta@wku.edu, Office: TCCW-214A) 
Alternative E-Mail: sgup77@gmail.com 
Office hours: Tuesdays 10:30 AM-12:30 PM (or by appointment. Arrange by E-mail.) 
Course Website: Course information and announcements will be posted on the Physics 440 
web page possibly, Bb. Consult the page at least once per week or twice, as it will be updated 
often. If not, whenever needed, the course related material will be sent by email as attachment 
(check your email), it will be announced in the class also. 
Required Textbook: Introduction to Electrodynamics, by David Griffiths (4e), Addison-Wesley, 

2012, a general and venerable text which includes extensive compilations of information related 

to the subject matter. This book has example problems with solutions and otherwise. ISBN-10: 

0321856562 ISBN-13: 978-0321856562. 

 

 

 

 

 

 

 

 

 

 

Other Textbooks (for extra reading, but not required):  

(1) L. D. Landau and E. Lifschitz, The Classical Theory of Fields (Vol. 2).  

(2) J. D. Jackson, Classical Electrodynamics, (Wiley, New York, 1999).  

(3) F. E. Low, Classical Field Theory, (Wiley, New York, 1997). 

Credit: Undergraduate Major: 3 units             

Class Meetings / Classroom: TR 12:45 p.m.–2:05 p.m. / TCCW 236 

Prerequisites: PHYS350 (Classical Mechanics I) and MATH 237 (Multivariable Calculus) 

and MATH 331 (Differential Equations).  
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Course Objectives: PHYS 440 course is designed to understand the theory of fields which are 

electrical and magnetic in nature, their sources, and their interaction with matter. Both the static 

(electrostatic and magneto-static) and dynamic (time-dependent) fields are of interest and will 

be covered. It is essential that you be able to comprehend the behavior of fields from conceptual 

viewpoint as well as from a mathematical viewpoint. More specifically, some of the topics 

adopted from seven of the chapters of the textbook will form a general framework for study in 

this course (see below):  

Descriptive Syllabus:  

• Course Policies and Mathematical concepts and tools include vector algebra, vector 
calculus (both differential and integral), different coordinate systems include Cartesian 
and curvilinear (i.e. rectangular, spherical, and cylindrical), and the Dirac Delta function - 
Wk1&2 

• Electrostatics include the electric field, Coulomb’s law, electric potential, work and 
energy, and electrostatic behavior in electrical conductors - Wk2&4 

• Special techniques in electrostatics such as Laplace’s equation, the method of 
images, separation of variables (Cartesian and Spherical coordinates), Uniqueness 
Theorems, and multi-pole approximation techniques - Wk4&5 

• Electric fields in matter include polarization, electric displacement, and dielectric 
concepts - Wk6&7 

• Magnetostatics include the Lorentz Force Law; the Biot-Savart Law; Mathematical 
analyses of the magnetic field through such techniques as divergence, curl, and 
Ampere’s Law; magnetic vector potential; boundary conditions and magnetic multipoles - 
Wk8&9 

• Magnetic fields in matter include magnetization, fields produced by magnetized 
objects, the “auxiliary” magnetic field, linear and nonlinear magnetic media, and parallels 
between electro- and magneto-statics - Wk10&11 

• Electrodynamics include electromotive force (Ohm’s Law and motional emf), 
electromagnetic induction (Faraday’s Law, inductance and magnetic field energy), and 
Maxwell’s Equations (the comprehensive description of electrodynamics) - Wk12&13 

• Electromagnetic Waves and Radiation If and only if time permits, we may discuss 
them briefly. They include electromagnetic waves (Ch. 9) in vacuum - Wk13&14 

Note: Some changes may occur depending upon how the semester is going. 

Homework Assignments and Solutions: The purpose of homework is to build understanding 
and to develop and strengthen problem solving capabilities. The homework assignments will be 
posted online in the class homework category that will be based on each chapter of textbook. 
Solutions will available after the due date that may also be available in electronic form in the 
class homework directory. In addition, examinations will be patterned on those assigned for 
homework and lectures. 
Mid-Term Examinations: There will be two one-hour mid-term examinations and they will be 
announced in the class at least one week in advance. There will be NO make-up exams. The 
exams will be patterned on those assigned for homeworks and class lectures presented during 
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the preceding period. A student who misses an exam for a valid reason may petition the course 
director in writing for consideration in the calculation of the final grade. 
Final Examination: A comprehensive final exam (basically covering all of the materials) will be 
given during finals week. The exact date of the examination will be announced as soon as it is 
posted online later in the semester.  
Formula Sheet Policy: You are permitted to bring to each exam a single 8.5" x 11" sheet of 
paper. 
You are encouraged to select the most important results and formulas from the assigned 
material for inclusion on this formula sheet. 
Course Grading: Grades will be determined from a score based on the following weights of:  
 
Homework Assignments: 25% 
Mid-term Exams and/or Quizzes: 40% (20%+20%) 
Attendance and Class Participation: 10% 
Final Exam: 25% 
Total Numeric Score: 100% 
 
Final letter grades will be determined from the total numeric scores. The percent-to-letter grade 
conversion of the weighted average will be:        

   ≥ 90%  - A 

79 - 89% - B 

64 - 79% - C 

54 - 64% - D 

< 54%  - 
Students often ask whether the grades are “curved". The answer is “yes".  
 
Schedule related:  

1. Jan. 24 (TUE): Class Begins  
2. Mar. 13-17 (MON-FRI): Spring Break (no classes, offices open)  
3. May 08-12 (MON-FRI): Finals Week  
4. May 12-13: Commencement 
5. May 16 (TUE): Final Grades  

 
* Attendance: While not mandatory, attendance at all of the lectures is strongly advised, since 
in many cases the lectures will consist of supplementary material not presented in the text. The 
attendance will be taken at the beginning of each class. Therefore you are expected to attend 
class on a regular basis and actively participate in class discussions, if any. It is clear that 
learning is enhanced for those who actively learn from others, specifically Physical Sciences 
such as Physics and Chemistry. There will be a deduction of 10% in total. For instance, if 
student is absent for 3 or more than 3 classes the starting penalty is 5% followed by 7% 
deduction if 5 or more classes and 10% if 7 or more than 7 classes. As a result, the student’s 
attendance record may factor in final grading evaluation. Additionally, students attending the 
class on a regular basis will be awarded two extra credit points. A student who is frequently 
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absent will be reported to the Advisement Center. If you miss a class meeting when an 
examination is given, it is anticipated that you will have an emergency/compelling reason. In that 
case it is your sole responsibility that you make arrangements to make up the missed 
examination and reporting absence has to be in formal writing. 
Dropping a class: Failure to properly drop or withdraw will result in an F grade and will also be 
financially obligated to pay the course fee. You do not need to obtain any signatures on the drop 
slip, but must follow this procedure if you do not want to receive an automatic F grade. 
* Cell Phone / Laptop: USE NOT PERMITTED EITHER IN LECTURE OR IN EXAMS - 
VIOLATORS WILL BE ASKED TO LEAVE THE ROOM. Laptop/cell phone use during lectures 
is distracting to others and is often abused (checking email, etc.). As a member of the learning 
community, each student has a responsibility to other students who are members of the 
community. When cell phones or pagers ring and students respond in class or leave class to 
respond, it disrupts the class. Therefore, the Office of Academic Affairs prohibits the use by 
students of cell phones, pagers, or similar communication devices during scheduled classes. All 
such devices must be turned off or put in silent mode and cannot be taken out during class. At 
the discretion of the instructor, exception to this policy is possible in special circumstances. 
Sanctions for violation of this policy are determined by the instructor and may include dismissal 
from the class. In testing situations, use of cell phones or similar communication devices may 
lead also to a charge of academic dishonesty and additional sanctions under the Student 
Academic Integrity Policies and Procedures. To take notes, use a pencil or ballpoint and paper. 
*Academic Dishonesty: Homework should be viewed as original pieces of work to convey that 
you understand the rationale for solving the problems. You may confer with others on various 
techniques and ask for help, but it is up to you to illustrate your understanding. Verbatim 
copying of someone else’s homework will not be tolerated and you are cheating yourself if you 
simply copy someone else's work without effort of your own. The minimum penalty for cheating 
on this course is a grade of E. It is important that students arrive at independent solutions to 
assigned problems. The practice of “collaborative independence” is not a trivial task. I do expect 
completely independent work on examinations. Any student participating in any form of 
academic dishonesty will be subject to sanctions as described in the Student Academic Integrity 
Policies and Procedures. It is important that you be familiar with these sanctions – they can be 
quite severe. 
*Special Needs and Circumstances / Disability Services: If you have a documented 
disability that requires academic accommodations, please see me as soon as possible during 
scheduled office hours. In order to receive accommodations in this course, you must provide me 
with a Letter of Accommodation from the Disability Resource Center for coordination of 
campus disability services available to students with disabilities.   
*Student Feedback: E-mail, anonymous notes, midterm evaluation, and office hours.  
/ Course Evaluations: Course evaluations are an important component of the Department’s 
instructional program. Time will be allotted during class towards the end of the semester to 
complete the evaluation of the course and the instructor. 

 
HAVE A GOOD TO GREAT SEMESTER!!! 

  


