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1 Instructor: Dr. Andrew Carmichael

• Email: andrew.carmichael@cortland.edu

• Office: Bowers 147

• Phone: 607 753 5697

• Official office hours:

– Tuesday 2:30-5:00 p.m.

– Thursday 2:30-5:00 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/

2 Lecture

• Tuesday, Thursday 1:15 to 2:30 p.m. Bowers room 150

3 Course Text

• Classical Mechanics by Kibble, ISBN-13: 978-1860944352

• 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.

• Formula book: I recommend that you obtain a book of formulae for reference during this course and
in the future. I recommend:

– The Cambridge Handbook of Physics Formulas by Graham Woan published by Cambridge Uni-
versity Press.

– AIP Physics Desk Reference by R. Cohen & D. Lide published by Springer. This is another book
I used as an undergrad and can recommend.

although there are others which are equally good. Check with me if you’d like to use a different one.
Be careful of trusting the internet for formulae.

• Back-up books: There are other texts on classical mechanics which you may want to look at as
supplementary texts. A few good ones are:
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– Classical Mechanics of Particles & Systems by Marion & Thornton published by Brooks Cole.
This was until recently the course text, but I consider it to be overpriced for its content. Worth
a look if you can beg, borrow or steal a copy.

– Introduction to Classical Mechanics by A. P. French published by Chapman & Hall. This is a
good, easy book to follow which covers basic topics, but not everything we shall be discussing.

• More advanced books: Here are some more advanced books, which may nonetheless be useful for
reference, especially if you plan to study physics further.

– Mechanics by Landau & Lifschitz, published by Butterworth-Heinemann. This is volume one of
Landau’s famous ten volume Course of Theoretical Physics. All of the books in this series are
amoung the best physics textbooks ever written but are very advanced and are typically used at
the graduate level. Nonetheless, you could still use it as a reference. Because they have been
standard for a while, used copies of these books are easily available. Recent editions are a little
overpriced especially given the low quality of printing.

– The Classical Theory of Fields by Landau & Lifshitz. Volume 2 in the Landau series. It deals
with E&M theory which is not our concern here, but is useful for its treatment of special relativity.
The same comments given above apply here.

– Classical Mechanics by Goldstein, published by Addison Wesley. This book is also very advanced
and is typically for graduate study.

• 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/

4 Course Content

4.1 Catalogue description

The study of the motion of physical bodies at the macroscopic level. Topics include the dynamics of a
particle, the harmonic oscillator, motion in three dimensions, central forces, systems of particles, and rigid
bodies. (3 cr. hr.)

4.2 Official prerequisites

PHY 202, MAT 430.

4.3 Broader description

The course will cover the aspects of classical mechanics most essential to understand other fields of physics.
I shall assume familiarity with elementary classical mechanics, as broached in PHY 201. In addition to
covering Newton’s laws and their various applications and consequences, we will approach the subject using
a more advanced approach using Hamilton’s principal, Lagrange’s equations and Galileo’s relativity principal
(the Landau approach). The topics are outlined below in the syllabus
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4.4 Syllabus

• This list is provisional.

• 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. Topics to be covered:

– The foundational principles: Galileo’s relativity principle, the principle of equivalence, Hamilton’s
principal, the equations of motion, conservation laws

– Linear motion: conservative forces, the harmonic oscillator, SHM with damping and forcing, 1D
collisions

– 2D motion: 2D conservative forces, projectiles

– Central conservative forces: gravitation

– Rotating frames, coriolis and centrifugal forces

– The two-body problem, centre of mass, centre of mass and lab frames, collision cross sections

– Many body systems, rockets

– Rigid bodies, moment of inertia tensor, angular momentum and velocity

– Nonlinear oscillations and chaos

– Lagrangian and Hamiltonian mechanics

– Coupled oscillations, non-linear oscillations & chaos

– The canonical equations: the Hamiltonian, the Routhian, Poisson brackets and Hamilton-Jacobi
theory

4.5 Goals and objectives

Rationale/Goals/Objectives of the Course (Stated as Student Outcomes) and How They Re-
flect Specific Components of Cortlands Conceptual Framework:
Students majoring in Adolescence Education: Physics 7-12 will focus on acquiring knowledge and developing
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 Concep-
tual 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.

More specifically, the subject of classical mechanics is both historically and conceptually the basis for much
of the rest of physics. The course will cover topics such as action principles and the Lagrangian, Hamiltonian
and (time allowing) Hamilton-Jacobi formulations of the subject beyond the Newtonian, since these are the
formulations which generalize to quantum mechanics and quantum field theory which form an integral part
of any advanced physics program. Students having successfully completed this semester will find themselves
prepared to approach such topics, both as undergraduates and in any advanced study they may undertake.
Furthermore, the coverage of nonlinear dynamics is an important introduction to a currently bustling area
of research both in the quantum and classical regimes.

5 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 to some extent throughout
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the course. The ones we use will be installed on at least some of 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/

6 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. You are required to use it to write your paper. To those of you with no
experience of latex I shall explain how it works. The necessary software is the compiler which is installed
on the machines in both the mac and PC computer labs 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/

I shall put a template tex file on Red Dragon which you can use as a starting point (if you want to).

7 Additional Resources

• Here are some more links:

– 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

Exams

• We shall have two exams during the course of the semester and one final. The class exams will be
take-home papers.

• Always write your full name, school ID number, course and section number and my name on your
exams.

• The final exam will be cumulative. Exams 1 & 2 will cover select topics.

• I may decide to keep either copies or originals of any of your exams.

• For the final exam schedule, check the page:
http://www.cortland.edu/registrar/finalexamschedule.html
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• The location of the final is listed on the above site. It may not be our usual classroom (but it probably
is).

8 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 require
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

9 Grading Scheme

• Numeric score is based on the following breakdown.
Non-writing intensive:

– Exams 1 & 2, 20% each.

– Graded homeworks 20%

– Paper 15%

– Final Exam 25%.

• Writing intensive:

– Exams 1 & 2, 20% each.

– Graded homeworks 20%

– Paper 15%

– Final Exam 25%.

• 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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• Writing Intensive: The requirement is that you write two papers of at least 15 pages. You are
free to choose the topics subject to my approval. It must be broadly related to classical mechanics. I
suggest that you begin thinking about this early on in the semester. You will have opportunities for
revision of the papers. The papers must be written in LATEX, so if you are not already familiar with
this system you should begin to familiarise yourselves with it reasonably early on. I am happy to help
you with this. The first drafts are due before the thanksgiving break.

• Paper: non-writing intensive Your single paper need only be 10 pages. It must, however, be
written in LATEX.

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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