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ECE221H1S: ELECTRIC AND MAGNETIC FIELDS

COURSE DESCRIPTION: The fundamental laws of electromagnetics are covered, including Coulomb’s
law, Gauss’ law, Poisson’s and Laplace’s equations, the Biot-Savart law, Ampere’s law, Faraday’s
law, and Maxwell’s equations. Vector calculus is applied to determine the relationship between the
electric and magnetic fields and their sources (charges and currents). The interaction of the fields
with material media will be discussed, including resistance, polarization in dielectrics, magnetiza-
tion in magnetic materials, properties of magnetic materials and boundary conditions. Other topics
include: electric and magnetic forces, the electric potential, capacitance and inductance, electric
and magnetic energy, magnetic circuits, and boundary-value problems.

COURSE OBJECTIVES: Electric and magnetic fields are not only involved in many physical phe-
nomena (strength of materials, bio-electricity, lightning etc.), but they are also underpinning cur-
rent and emerging technologies such as wireless / wireline communications, radio-frequency iden-
tification (RFID) systems, magnetic levitation, magnetic resonance imaging (MRI), wireless power
transfer (and the related concept of wireless batteries), near-field communications (NFC) and
micro-electromechanical systems (MEMS). This course is aimed at providing students with the
ability to understand the fundamentals of electricity and magnetism and their relation to some of
their most exciting current applications.

INSTRUCTORS

Lecture Section Name Office E-mail
L01, L02 Prof. Reza Iravani SF1021D iravani@ecf.utoronto.ca
L03 Prof. Sean V. Hum1 BA5122 sean.hum@utoronto.ca

1Course coordinator

MARK COMPOSITION

Term test 1 (Monday, Feb. 10, 6-8pm)2 20%3

Term test 2 (Monday, Mar. 16, 6-8pm)2 20%3

Laboratories 15%
Final exam2 45%

2Closed book, with only non-programmable calculators (Type 2) allowed. A set of aid sheets will be provided,
and will be made available in advance on Quercus (exam type B).

3No make-up tests will be conducted. Petitioned tests will have their marks transferred to the final exam.



REFERENCE MATERIALS

1. Fawwaz T. Ulaby, Umberto Ravaioli, Fundamentals of Applied Electromagnetics, 8th Ed.,
Pearson Education, 2020, ISBN-13 9780135739433 (required)
The U of T bookstore has an economical (loose-leaf) version of this book.

2. Branislav Notaroš, Conceptual Electromagnetics, 1st Ed., CRC Press, 2017, ISBN-13 9781498770668
(recommended), available online at:

https://www-taylorfrancis-com.myaccess.library.utoronto.ca/books/9781315367156

COURSE WEBSITE

The course Blackboard website is accessible through Quercus:

https://q.utoronto.ca

You should have access to ECE221H1S: Electric and Magnetic Fields listed. Please note that we
have merged the sites for all lecture sections (look for: ECE221H1S: LEC0101 20201:Electric
and Magnetic Fields). All of the communication and handouts will be found under this heading.
You will also have access to heading for only your lecture section, which will not be used.

PROBLEM SETS AND TUTORIALS

Each week, a set of suggested problems will be posted on the course website. The problems will
deal with material covered in the lectures that week, and reviewed in the first hour of the each
weekly two-hour tutorial. The second hour of the tutorial is devoted to office hours, with the TAs
and/or instructors being on-hand to answer questions.

COMPUTER LABS

This course has a computer lab component that consists of six 2-hour sessions starting the first
week of classes, beginning the first week of class. Labs consist of completing a graded quiz
of concepts at the beginning of the class, working through a computer module, and answering
questions about the module and quiz to the TAs at the end.

The lab quizzes are to be completed individually, but afterward, students work in groups of 2, and
you may choose your own partner. Students will be assigned a mark based on their performance
on the conceptual quiz (individual) and ability to answer questions about the lab module (team).

You must attend the PRA section you are registered in. Attendance will be taken during the
labs and exceptions handled according to the policy described below.

TERM WORK PETITIONS

If you are unavoidably absent and miss term work (e.g. test, quiz, assignment, lab), discuss the
matter with your instructor immediately. If necessary, submit a term work petition.



All term work petitions must be submitted through the online petition system, which is accessible
through the Engineering Portal:

https://portal.engineering.utoronto.ca

Term work petitions must be submitted within seven days of the term work in question and
include valid documentation.

For further information about petitions, see:

http://uoft.me/petitions

ACADEMIC OFFENCES

Academic offences will be directly referred to and dealt with by the Dean’s office. The relevant
procedures for dealing with academic offences can be found in the Academic Calendar.

Representative examples of what is considered an academic offense are: any collaboration during
an exam, use of unauthorized aids during an exam, continuing to write an exam after the end of the
exam has been announced.


