
Physics 110
First-year Seminar:  Entropy

Benjamin Schumacher
schumacherb@kenyon.edu

Class meetings W  2:10 - 3:30 pm Office RBH 202 (427-5832)
F  2:10 - 3:00 pm Lab RBH 207 (427-5599)

Colloquium F  3:10 - 4:00 pm Home 209 E. Woodside Dr.
Labs S & M eve (occasional) (427-4292)

The First-year Seminar in Physics is for first-year students in introductory physics who 
have a substantial high school background in Physics.  The topic varies from year to year; 
this year, we will focus on Entropy.

Entropy is one of the deepest and most far-reaching ideas in all of Physics, yet it is often 
missing from the introductory physics curriculum.  Our seminar will touch on 
conventional topics in thermodynamics like ideal gases and heat engines.  But we will 
soon venture into deeper waters:  the physical nature of information, the meaning of 
Maxwell's demon, and the evaporation of black holes.  Entropy is a strange and subtle 
subject; I guarantee that you will see some surprises.

Elements of the course

Class meetings:  Our class will meet on Wednesdays and Fridays at 2:10 pm in RBH 109 
for discussions, demonstrations, collaborative work, and so on.  Your attendance and 
participation is required and will contribute to your course grade.  On Wednesdays we 
should finish up about 3:30 pm.  On Fridays, however, we will finish at 3:00 pm to make 
time for the colloquium.

Physics Colloquium:  On most Friday afternoons at 3:10 - 4:00 pm, the Physics 
Department sponsors a colloquium talk in RBH 109.  This talk may be given by an 
upper-level student, a Kenyon faculty member, or a visiting scientist; the topics vary over 
the whole range of Physics and even a little beyond.  Refreshments are served afterward 
in the lobby.  I strongly urge you to attend all of these talks.  For our class, you will be 
required to attend and very briefly report on at least six of them.  In class I will discuss 
how to submit your report.

One speaker in particular will be very important for our class:  Charles Bennett of IBM 
Research, who is this fall's Hamister Lecturer.  He will give a general public talk on the 
evening of 10 November 2011 and an afternoon Physics colloquium on 11 November 
2011, just in time for our discussion of Maxwell's demon.  (Bennett is the world's 
foremost expert on Maxwell's demon.)  Plan to attend both of these talks.



Labs:  Our course will include about a half-dozen lab experiments.  For the most part, we 
will do these in RBH 202.  The exact times of the labs will be worked out in class; my 
tentative plan is to have lab sessions on Sunday and Monday evenings.  Each lab will 
take about two hours to complete.  Since we only have a few labs, we will not have one 
every week.  My intention is to complete the labs by the middle of October, to give us all 
a bit more time at the busy end of the semester.

Homework and quizzes:  I will assign a few homework problems each week, due on 
Wednesdays at class time.  By Wednesday's class, you are expected to have viewed my 
online video lecture for the week's topic and read through the associated lecture notes. 
This is very important, since this material will be the basis for our class work.  To 
encourage you to do this class preparation (and to reward those who do), I will often give 
a short quiz at the start of Wednesday's class.

Student presentations:  Toward the end of the semester, each student in the class will give 
a 10-12 minute class presentation on a physics topic related to entropy.  The topics will 
be selected by Wednesday, 26 October 2011.  I have tentatively set aside the last two 
weeks of the course (after Thanksgiving Break) are set aside for these presentations.  If 
more time is needed, we may schedule an additional evening class meeting.
 
Final exam:  Our only exam will be the final exam, which is scheduled for Thursday, 15 
December 2011 at 6:30 pm.  It will be two hours in length.

Grading

The grade for the course will be based on the elements described above, with the 
following weights:

Participation (includes colloquia) 30%
Labs 20%
Homework and quizzes 20%
Student presentation 15%
Final Exam 15%

Getting in touch

My email and phone numbers are at the top of this document.  (If you call my home 
between 10 pm and 7 am, you had better have a really, really good reason!)

My office hours will be Monday and tuesday 1:10 - 3 pm, and Wednesday and Friday 
11:10 am - 12 noon (though on Friday I may leave a few minutes early to go to Physics 
lunch -- see you there).  I am available at other times by appointment; and in general, if 
you come to my office and find the door open, I can usually answer a short question and 
might have time for a longer discussion.  And anyway, chatting about cool physics with 
you is probably a lot more fun than anything else I might be doing.



Provisional calendar

The following calendar gives the general plan of our course.  Plans must sometimes be 
changed, of course; I'll issue an updated calendar if that becomes necessary.

Class meetings Topics Lab sessions Experiments
26 Aug Introduction ****

31 Aug, 2 Sep PVT systems and 
equations of state

4 Sep / 5 Sep Ideal gas law

7 Sep / 9 Sep Work, heat and the 
1st Law

11 Sep / 12 Sep Calorimetry

14 Sep / 16 Sep The 2nd Law and 
entropy

18 Sep / 19 Sep Mechanical equivalent 
of heat

21 Sep / 23 Sep Engines and thermal 
machines

25 Sep / 26 Sep Newton's law of 
cooling

28 Sep / 30 Sep Information and 
entropy

2 Oct / 3 Oct Random processes

5 Oct Coding and 
cryptography

****

12 Oct / 14 Oct Microstates and 
macrostates

16 Oct / 17 Oct Heat of vaporization of 
LN2

19 Oct / 21 Oct Boltzmann 
distribution

****

26 Oct / 28 Oct (?) Rubber band 
thermodynamics

****

2 Nov / 4 Nov Mixing and the Gibbs 
paradox

6 Nov / 7 Nov (?) Osmotic pressure (?)

9 Nov / 11 Nov Maxwell's demon and 
Landauer's principle

****

16 Nov / 18 Nov Black hole 
thermodynamics

****

30 Nov / 2 Dec Student presentations ****

7 Dec / 9 Dec Student presentations ****

Items marked with a question mark (?) are still not certain.  I will be out of town on 28 
October, so that class meeting may be canceled.  We may decide not to do the osmotic 
pressure lab now scheduled for 6/7 November.


