
CHEM-UA 652: Thermodynamics and Kinetics

Semester: Spring, 2021

Professor: Mark E. Tuckerman
Office: 1166E Waverly
Office hours: TBA
Phone: 998-8471
E-mail: mark.tuckerman@nyu.edu

Basic Course Information

The texts for the course are D. E. Barrick’s Biomolecular Thermodynamics and A. Cooksy’s Thermodynamics,

Statistical Mechanics, & Kinetics. These books are required.

Lectures are scheduled to meet from 2:00 pm to 3:15 am am on Tuesdays and Thursdays, all to be held
virtually.

The two recitation sections are held on Monday as follows: 4:55 pm - 6:10 pm in room 121 Meyer and 8:00
am - 9:15 am in room 101 of the 19 W. 4th Street building. Both of these will be held in blended mode.

Midterm exam dates: Midterm exam dates are scheduled for as indicated below. These will be held online.

Final exam date: The final exam is scheduled for as indicated below. It will be held online.

Teaching assistant: The TA for both recitation sections of this course is Kangxin Liu, a Ph.D. student in
physical chemistry. Although Kangxing and I will be working together throughout the course, the person
ultimately responsible for all course issues, including grading, is me. Therefore, please do NOT go badgering
the TA about issues/concerns that you should be discussing with me.

Course content and math/physics background

The course will cover chapters 1-8 and 13 of Barrick and chapters 3, 4, 13, and 14 of Cooksy. Topics include
the laws of thermodynamics, thermodynamics potentials, ligand binding (as an example), classical statistical
mechanics, and macroscopic kinetics. Although the math and physics content is substantial, we will cover the
topics needed in the course, including a set of preliminary lectures on the requisite mathematics.

Class structure and mechanics

For the most part, this class will operate in the traditional lecture format, which is best suited to the fact
that we are geographically distributed over several time zones. All lectures will, of course, be recorded and
made available to everyone to review at will. However, I am interested in experimenting with other formats,
and this class gets to be the testbed. Don’t worry, it won’t be a major perturbation. The plan is to select a
small subset of lectures, record them well before class and as all of you to watch the recorded lecture before
class. The class period will then be used to do a brief review of the lecture (hitting only the main points),
present a bigger picture to motivate the topic with real-world applications, answer/discuss any questions you
have about the lecture, and then work through a set of related problems that might represent what could
appear on a quiz or an exam. Topics for this experiment will be selected according to how well they fit this
format. I will give you advance notice when we will make use of this mode.
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Problem sets, quizzes, and exams

Problem sets will be due each week (except the first full week) on Mondays at recitation. If you are planning to
attend in person, you can just turn in a physical set of answers to the problems. If you are attending remotely,
please create a single PDF document with you answers, either by taking photographs of your individual pages
with your phone and then converting the images to a single PDF, or if you use an electronic notebook or
tablet, you can simply export the document directly to PDF or first to a word document and then save it as
a PDF. Grading policy on homeworks is described in the next section. At each recitation (except the first
on 2/1), there will be a quiz at the end of recitation, which you will have 15 minutes to complete. These are
always based on the problem set you will have just turned in that day. Again, if you are attending recitation
in person, you will simply do the quiz on the quiz sheet given to you, and you will turn it in when you are
finished. If you are attending remotely, the quiz questions will be sent to you as a PDF. You can write the
answers on a separate sheet, photograph it, and email the image to the TA, or you can write the answers
on your electronic notebook or tablet, export the document as a PDF, and then email it to the TA. As for
exams, there will be two midterms and a final. Specific instructions on these will be given as each exam date
gets closer.

Grading

The grading will be as follows: The midterms will count for 20% each, the final for another 25%, quizzes,
24% and participation 11%. Homeworks will be not be graded. Rather, they will make up your participation
grade, each problem set counting for 1% of this part of your grade. In order to receive this 1%, you must turn
in each problem set on time, and your problem sets must be complete, providing a clear attempt to solve each
problem. If your problem set is not complete or is late, you will receive no credit for it.

Missed exams and quizzes

There will be no make-up midterm exams. You may make up one quiz over the course of the semester only if
you have a valid, documented excuse for missing the quiz. The final can be made up only if you have a valid,
documented excuse for missing it. You will have to work around my schedule this summer (or next fall, if
you are still at NYU) when arranging a time to make up the exam.

Academic integrity statement

While I am aware of the tremendous stress the pandemic has placed on all of us, it is in such times that
maintaining academic integrity has more import and significance than ever because of the challenges presented
by doing so. It is, therefore, critical that you not engage in any form of cheating, collusion, copying, or
plagiarism. Basically, if you turn in work on a quiz or exam that is not your own but that you acquired from
a classmate, tutor, Web site, book, or any source other than your own brain, you have engaged in cheating.
If you are caught, the consequences include, but may not be limited to, your receiving an F in the course,
being reported to the CAS dean, and/or expulsion from NYU with a note on your record as to why. I will
be asking you to sign an honor pledge that covers all quizzes and exams in this course as a clear sign that
you understand what cheating and its consequences are. You are all excellent students who have no need to
cheat. You can do the work on your own, and if you find you are having difficulties, please arrange to talk
with me or seek help from Student Services.
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CHEM-UA 652: Thermodynamics and Kinetics

Syllabus

Note that this is only an approximate weekly schedule but will give you an idea of the approxiate time
frame we will use to cover each topic.

Week 1: January 28

Introduction

Barrick Chapter 1: Probability theory

Week 2: February 4, 6

Barrick Chapter 2: Multivariable calculus

Problem set 1 given out on 2/1

Week 3: February 9, 11

Barrick Chapter 3: Introduction to thermodynamics and the First Law

Barrick Chapter 4: Entropy and the Second Law

Problem set 1 due on 2/8

Problem set 2 given out on 2/8

Quiz 1 at recitation (2/8)

Week 4: February 16, 18

Barrick Chapter 4: Entropy and the Second Law

Problem set 2 due on 2/16

Problem set 3 given out on 2/16

Quiz 2 at recitation (2/18)

Week 5: February 23, 25

Barrick Chapter 5: Thermodynamic potentials

Problem set 3 due on 2/22

Problem set 4 due on 2/22

Quiz 3 at recitation (2/22)

Week 6: March 2, 4

Barrick Chapter 6: Thermodynamics of phase transitions

Problem set 4 due on March 1

Quiz 4 at recitation (3/1)
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Week 7: March 9, 11

Barrick Chapter 7: Thermodynamics of mixing and reactions

Problem set 5 given out on 3/8

***Midterm 1 on Barrick Chapters 1-5 at recitation (3/8)

Week 8: March 16, 18

Barrick Chapter 8: Conformational equilibria

Barrick Chapter 13: Thermodynamics of ligand binding

Problem set 5 due on 3/15

Problem set 6 given out on 3/15

Quiz 5 at recitation (3/15)

Week 9: March 23, 25

Spring Break (no classes)

Week 10: March 30, April 1

Barrick Chapter 13: Thermodynamics of ligand binding

Coosky Chapter 3: Introduction to statistical mechanics

Problem set 6 due on 3/29

Problem set 7 given out on 3/29

Quiz 6 at recitation (3/29)

Week 11: April 6, 8

Cooksy Chapter 3: Introduction to statistical mechanics

Cooksy Chapter 4: Statistical mechanics and molecular interactions

Problem set 7 due on 4/5

Quiz 7 at recitation (4/5)

Week 12: April 13, 15

Cooksy Chapter 4: Statistical mechanics and molecular interactions

Problem set 8 given out on 4/12

***Midterm 2 on Barrick Chapters 6-8 at recitation (4/12)

Week 13: April 20, 22

Cooksy Chapter 13: Chemical kinetics I

Problem set 8 due on 4/19

Problem set 9 given out on 4/19

Quiz 8 at recitation (4/19)
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Week 14: April 27, 29

Cooksy Chapter 13: Chemical kinetics I

Cooksy Chapter 14: Chemical kinetics II

Problem set 9 due on 4/26

Problem set 10 given out on 4/26

Quiz 9 at recitation (4/26)

Week 15: May 4, 6

Cooksy Chapter 14: Chemical Kinetics II

Problem set 10 due on 5/3

Problem set 11 given out on 5/3

Quiz 10 at recitation (5/3)

Week 16-17: May 10-19

Problem set 11 due on 5/10

Quiz 11 at recitation (5/10)

Final exam: TBA
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