
Physics 421 – Electricity & Magnetism I

Spring 2019

MTW 2:10–3:00, LL 311

Instructor:

Chinedu E Ekuma
Office: LL 416
Phone: 758-6431
Email: che218@lehigh.edu
Office hours: Walk-in anytime or by appointment. You are expected to have at least two
office hours.

Required Textbook:

J. D. Jackson, Classical Electrodynamics, 3rd edition, John Wiley & Sons

Other reading materials that you may also find helpful:

J. D. Jackson, Classical Electrodynamics, 1st or 2nd edition, John Wiley & Sons
D. J. Griffiths, Introduction to Electrodynamics, 4th edition, Cambridge University Press
R. P. Feynman et al., The Feynman Lectures on Physics, The New Millennium Edition, Vol II

Grading:

Homework – 30%
Exam 1 – 20%
Exam 2 – 20%
Final Exam – 30%

Homework:

The homework assignments are designed for learning than for grades. Homework will be
graded on efforts rather than just the correct answer. As such, I encourage you to work
as a diverse team and with each other on the homework assignments. My door is always
open, and you are welcomed to come and see me if you need help. You must turn in the
homework assignments to receive a passing grade in the course. Late homework without
any valid reason will be penalized by 10% per day. If for any reason you are not able to the
complete homework assignments on time, please, reach out to me as soon as you can.

Exams:

The exams can be in class or take home. There is no collaboration of any kind on exams.
The use of any materials not explicitly permitted will be considered as a form of cheating.
Such act will be referred to the Disciplinary Committee. The use of Phones in and around
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the exam rooms will not be tolerated and anyone caught in the act may earn a grade of zero
in the exam.

Class Attendance:

Attendance is strongly recommended but not required.

Group Project:

Group projects based on your various specialties may be designed to a) encourage diver-
sity and collaborative learning and b) supplement the problem-based with concept-based
learning. We will discuss in class on the feasibility.

Topics Covered:

1. Review of some math concepts

• Dimensions and units
• Vector calculus and Dirac delta function

2. Introduction to Electrostatics (Ch. 1)

• Coulomb’s law
• Electric field
• Gauss’ law
• The electric potential
• Boundary conditions
• Electrostatic energy

3. Boundary Value Problems in Electrostatic I (Ch. 2)

• Method of images
• Image charges for spherical coordinates
• Green’s theorem
• Expansion in orthogonal functions, Fourier series
• Laplace’s equation in spherical coordinates, Legendre polynomials

4. Boundary Value Problems in Electrostatic II (Ch. 3)

• Spherical harmonics
• Green’s function in spherical coordinates
• Laplace’s equation in cylindrical coordinate

5. Multipoles, Electrostatics of Macroscopic Media, Dielectrics (Ch. 4)

• Multipole expansions
• Electrostatics in media
• Boundary value problems with dielectrics
• Electrostatic energy in dielectrics

0This syllabus is only a tentative outline of the course. Topics covered in class may change as needed.
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6. Magnetostatics (Ch. 5)

• Current and current density
• Biot-Savart law
• Ampere’s law, Vector potential
• Magnetic moment, localized current distribution
• Macroscopic equations of magnetostatics
• Boundary value problems

7. Maxwell’s Equations (end of Ch. 5 and beginning of ch. 6)

• Faraday’s law
• Maxwell’s displacement current
• Potentials and gauge transformation
• Green’s function for the wave equation

Class and University Policies

Accommodation for Students with Disabilities:

If you have a disability for which you are or may be requesting accommodations, please
contact both your instructor and the Office of Academic Support Services, 29 Trembley
Drive, University Center C212 (610-758-4152) as early as possible in the semester. Please,
note that you are required to have the documentation from the Academic Support Services
Office before accommodation request can be granted.

Principles of Our Equitable Community:

Lehigh University strongly endorses “The Principles of Our Equitable Community”https:
//ethicscenter.cas2.lehigh.edu/content/our-equitable-community. It is expected from each
of us to acknowledge and abide by these principles. Respect each other, celebrate our diver-
sity and individuality. Respect other viewpoints, which is an integral part of the learning
experience inside and outside the classroom.

Academic Integrity/Code of Conduct:

It is our shared fundamental responsibility to promote and ensure academic integrity. Col-
laborate with other students is strongly encouraged and any group with more diversity in
their team will have an extra day to turn in their homework assignments. Referencing out-
side materials for homework assignments are encouraged but verbatim copying including
from each other is considered plagiarism. Any student found to have engaged in academic
misconduct on a graded assignment or exam may be assigned a grade of zero, assigned an F
in the course, and will be referred to the Disciplinary Committee. The vignettes are available
at http://www.lehigh.edu/lts/official/Academic Integrity Vignettes.pdf.
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