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1 Contact Information

• Instructor: Dr. Andrew Carmichael

• Email: andrew.carmichael@cortland.edu

• Office: Bowers 147

• Phone: 607 753 5697

• Official office hours: (check my office door for changes)

– Monday, Wednesday 9:00 to 10:30 a.m.

– Monday, Wednesday 3:00 to 4:00 p.m.

– Or by appointment

• If you come by my office unexpectedly outside of the office hours and I’m there, I’ll be happy to
talk to you unless I’m doing something ultra-critical.

• Department web site: www.cortland.edu/physics/

• I may put announcements and documents on the Bannerweb site:
https://blaze.cortland.edu/cp/home/displaylogin, so be sure to check it.

2 Course Text

• Primary text: Introduction to Electrodynamics by David Griffiths published by Wiley,
ISBN-13: 978-0138053260.

• You may use an earlier edition than the latest one, but be aware that changes, in particular regarding
homework problems, may have been made.

• The book covers most topics to some degree. However, I may introduce material scantly covered
in or omitted from the text, so keeping good lecture notes is important.

• I recommend that you obtain a book of formulae for reference during this course and in the future.
In particular, for those of you taking or intending to take some decent amount of physics in your
careers, I recommend the following books (since they are very similar, you would only need one of
them). My favourite choice is the first one.

– The Cambridge Handbook of Physics Formulas by Graham Woan published by Cambridge
University Press, ISBN-13: 978-0521575072

– Physics Handbook for Science & Engineering by C. Nordling & J. Österman published by
Studentliteratur, Sweden, ISBN-13: 978-9144044538. A very useful book which got me through
my undergrad degree.

– Mathematics Handbook for Science & Engineering by L. R̊ade and B Westergren published
by Studentliteratur, Sweden, ISBN-13: 978-3540211419. This is the accompanying volume to
the one above which contains only mathematics.

– AIP Physics Desk Reference by R. Cohen & D. Lide published by Springer, ISBN-13: 978-
0387989730. This is another book I used as an undergrad and can recommend.
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There are also formula books purely for the mathematics, which are often handy, although online
resources are quite good these days (see below). Some options (with my favourite first) are the
following.

– Handbook of Mathematical Formulas and Integrals by A. Jeffrey published by Academic Press,
ISBN-13: 978-0123822567. This is a good reference book but it contains only mathematics.
It’s actually a condensed version of a classic tome.

– Schaum’s Outlines Mathematical Handbook of Formulas and Tables; publisher: Mcgraw-Hill;
author: Murray R. Spiegel. ISBN-13: 978-0070382039. This is book very popular, but in my
opinion rather overrated. It does still, however, contain some very useful information. If you
already have a copy I’d recommend holding on to it.

• It is often handy in this business to have a decent mathematics text book to hand (in addition to a
formula book). If you’ve taken some kind of mathematical methods course you’ll probably already
have one. If not, a couple of options are the following.

– Mathematical Methods in the Physical Sciences by Mary L. Boas published by Wiley,
ISBN-13: 978-0471198260. In my opinion a very good book which is at the right level for our
needs.

– Mathematical Methods for Physicists by George Arfken, published by Academic Press, ISBN-
13: 978-0120598250. This is a bit more advanced that our course text and is the kind of thing
you will probably see if you go to grad school. However, it wouldn’t hurt to look at at this
stage in your career if you can obtain a copy.

• It’s never a bad idea to have a look at different E&M books. A few options are the following.

– Basic Electromagnetism by E. R. Dobbs, published by Chapman & Hall, ISBN-13: 978-
0412555701. This is a nice, concise book, unfortunately out of print. The library may have
copies or be able to order them.

– Electromagnetism by Grant & Phillips, published by Wiley, ISBN-13: 978-0471927129. This
was my first introduction to the subject and is a very accessible book.

– The Classical Theory of Fields by L. D. Landau and E. M. Lifschitz published by Butterworth
& Heineman, ISBN-13: 978-0750627689. This is quite an advanced book, part of the famous
ten volume series by the brilliant physicist Lev Landau which are still used extensively at
graduate level study and beyond. It would be too advanced for use as a main text, but it
would be worth looking at as a supplementary text, especially if you plan to go to graduate
school. The first half deals with electromagnetism while the second half deals with gravitation
(not our concern here). The first chapter has an excellent discussion of special relativity, which
we shall hopefully cover if time allows.

• The main library may have some useful books covering the topics in the course. You can check at
http://library.cortland.edu/

• Some cheap books can be found at:

– www.studentmarket.com/textbooks.html

– www.directtextbook.com/

3 Computational Mathematics

There are several computer applications for doing mathematics. The most common ones used in academia
and in industry are Mathematica, Maple, Matlab and Mathcad although there are several others. They
each have different strengths and weaknesses. We may make use some of these (the first three) to some
extent throughout the course (time permitting). The ones we use will be installed on at least some of
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the machines in the physics department. The respective websites include useful features such as forums
to discuss problems with other users and encyclopaedias of mathematics. The websites are

• Mathematica: http://www.wolfram.com/

• Maple: http://www.maplesoft.com/

• Matlab: http://www.mathworks.com/

4 Latex

An essential tool for producing documents with mathematics is Latex (symbol LATEX). It is vastly superior
to word processors and is used for virtually every scientific document in mathematics and physics in
academia, and to a large extent in industry. We shall use it during this course and I shall explain how it
works. The necessary software is the compiler which is installed on several of the machines in the physics
department. It’s also freeware, so you can install it on your own machine if you like.

• Windows: http://miktex.org/. The bundle is called MiKTeX, and is a large download.

• Mac: http://www.tug.org/mactex/2009/. The bundle is called MacTeX, and is a large download.

• Linux (KDE): http://kile.sourceforge.net/

You must use this system for your paper (see under assessment below). I shall put a template tex file up
on Bannerweb which you can use as a starting point (if you want to).

5 Additional Resources

• Here are some more links:

– http://mathworld.wolfram.com. This is an excellent online encyclopaedia of mathematics, run
by the Mathematica people.

– The American Mathematical Society http://www.ams.org/

– The American Physical Society http://www.aps.org

– The British Institute of Physics http://www.iop.org/

– Physics news:
http://physicsworld.com/cws/home
http://www.physicstoday.org/

– Physics history:
www.physlink.com/Education/History.cfm

– Google physics links:
http://directory.google.com/Top/Science/Physics/

– Calculus resources:
http://archives.math.utk.edu/calculus/crol.html

6 Course Content

6.1 Catalogue Description

(S) A study of electromagnetic theory leading to Maxwells equations. Topics include electrostatics and
Gauss Law, magnetostatics and Amperes Law, fields in material media, time-dependent phenomena and
Faradays Law, and Maxwells equations. Prerequisites: PHY 202 and MAT 237. (4 cr. hr.)
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6.2 Course Content Overview

The subject matter is electricity & magnetism or, equivalently, electrodynamics. The two subjects elec-
tricity and magnetism are connected, since, as we shall learn, changing electric and magnetic fields
induce one another into existence. An alternative name for the course would be classical field theory,
since electrodynamics is one of the two classical fields, the other being gravitation (a classical field either
in Newton’s or Einstein’s pictures, although neither concerns us here). We shall study how electric and
magnetic fields are created by and subsequently influence both stationary and moving electric charges.
The aforementioned induction, whereby changing fields induce each other. We shall discuss electromag-
netic radiation, potentials and fields, fields modified by certain materials, applications such as electric
circuits and optics and electrodynamics and special relativity.

6.3 Syllabus

• Background mathematics: algebra and calculus of vector fields

• Electrostatics

• Electric fields in matter

• Magnetostatics

• Magnetic fields in matter

• Electrodynamics

• Electromagnetic waves

• Potentials and fields

• Electrodynamics and special relativity

6.4 Prerequisite Courses and Knowledge

• PHY 202 and MAT 237

• If you have taken courses like the prerequisites at another institution or here a long time ago, check
with me as to whether the prerequisite is satisfied.

6.5 Course Goals and Objectives

Rationale/Goals/Objectives of the Course (Stated as Student Outcomes) and How They
Reflect Specific Components of Cortlands Conceptual Framework:
Students majoring in Adolescence Education: Physics 7-12 will focus on acquiring knowledge and de-
veloping skills aligned with learning outcomes from the College’s Conceptual Framework for Teacher
Education and those established by the National Science Teachers Association. In particular, this course
addresses Conceptual Framework Learning Outcome 2: Possess in-depth knowledge of the subject area
to be taught; NSTA Standard I: Content; NSTA; Standard 2: Nature of Science; NSTA Standard 3:
Inquiry; NSTA Standard 4: Issues; and NSTA Standard 7: Science in the Community.

Classical electrodynamics, while a mature field of physics, is one of which any competent physicist must
have a firm grasp. Any student intent on pursuing more advanced study in the field will discover that
many areas of research such as solid state or atomic and molecular physics use lasers (electromagnetic
radiation) as the principal probes of the systems under investigation. Furthermore, the importance of
lasers in devices such as optical disk drives are in such common useage (and likely to be so for a while)
in our everyday lives that knowledge of the underlying physics is essential to any science student.

7 Lecture

• Tuesday, Thursday 1:50 to 2:55 p.m. Bowers room 150 (?).

SUNY Cortland Department of Physics 4



Physics 450 Spring 2010 Course Document A. Carmichael

8 Assessment

8.1 Exams

• We shall have a mid-term exam (which will be take-home), an in-class final and a paper.

• The final exam will be cumulative.

• For the final exam schedule, check the page:
http://www.cortland.edu/registrar/finalexamschedule.html

• The location of the final is listed on the above site. It may not be our usual classroom (but it
probably is).

8.2 Paper

• You are all required to write a paper of at least 6 pages on some aspect of the history of this subject
or on the life of one of its principal contributors. Those of you taking the writing intensive version
of this course must write a 15 page paper which must be revised after I’ve looked it over once.

• The topic of the paper should concern the history of the subject. One possible avenue is to discuss
some aspects of the life of one of the important developers of the field. Some possible choices
are James Clark Maxwell, Michael Faraday, Charles-Augustin de Coulomb, Andrè-Marie Ampère,
Oliver Heaviside, Joseph Henry, Carl Friedrich Gauss.

• The paper must be written in Latex and include pictures, equations, contents page and bibliography.
I recommend using the report document class. I want you to submit the source code to me along
with pictures files so that I can compile it myself.

• The Latex compiler is installed on machines in the department. You can also install it on your own
machine.

• The first drafts are due on 1st March.

• If you are in another class with me this semester which involves writing a paper, you can choose
to do it in one of the classes only and have that score apply in both courses.

8.3 Grading Scheme

• Numeric score is based on the following breakdown.
Writing intensive:

– Paper 25 %

– Mid-term exam 25%

– Final exam 25 %

– (Marked) homeworks 25 %

Non-writing intensive:

– Paper 15 %

– Mid-term exam 30%

– Final exam 25 %

– (Marked) homeworks 30 %

• Not all homeworks will be marked. I shall provide solutions so that you can check your progress.

• The assignment of letter grades will be decided by me based upon your numeric score. I may
take into account attendance and participation. Do not assume any grading rubric not explicitly
specified by me.

• If you wish to know of your progress throughout the semester, ask me.
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9 General

• If you are a student with a disability and wish to request accommodations, please contact Disability
Services located in Van Hoesen Hall, Room B-40, or call (607) 753-2066 for an appointment. Any
information regarding your disability will remain confidential. Because many accommodations re-
quire early planning, requests for accommodations will be reviewed in a timely manner to determine
their appropriateness to this setting.

• Be sure to check your college email regularly. I may send assignments or other important information
this way. You can check at:
http://webmail.cortland.edu/secure/

• Always write your name, school ID number, course and section number and my name on any work
you submit.

• Class and exam cancellations due to emergencies or bad weather are announced in various ways.
See
http://www.cortland.edu/emergency/index.html
Even if the University is open, I may cancel class in bad weather. Check your email, especially if
you have to drive.

• Check the academic calender for important dates
http://www.cortland.edu/registrar/calendarinformation.html

• Some potentially useful info:

– Student Health Service (607) 753-4811
http://www.cortland.edu/sdc/hservices/index.html

10 Academic Misconduct

• The university policy on academic misconduct can be found at:
http://www.cortland.edu/handbook/hb08 10/part3.html#chapter340-200406

• Plagiarism, a serious academic offense, is defined as expropriating the ideas of others and using
them as one’s own without due credit. Students who cheat in examinations or plagiarize in this
course will be disciplined in accordance with university rules and regulations.
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