Chemistry 222
Physical Chemistry II
Fall 2026

Professor Jonas Goldsmith
jigoldsmit@brynmawr.edu
Office Hours: Mon 1030-1130, Wed 2:30-3:30, and by appointment


Required Materials:
	Physical Chemistry, A Molecular Approach, by McQuarrie and Simon
	Scientific calculator

Welcome (Back) to Physical Chemistry!
In this course, we will develop the tools to understand thermodynamics, the behavior of heat and energy, from both a molecular viewpoint as well as in a fashion that make no assumptions about the atomistic nature of reality.  No one will claim that physical chemistry is easy but with some dedication and hard work, this course should prove to be both rewarding and enlightening. In order to succeed in this course, here are some pieces of advice. Do not fall behind, either in reading the material or doing the problems. This course builds on itself so do not let confusion fester. Deal with it at once – come to me with your questions. I encourage you to work with each other and learn from each other. However, you must make sure that you, individually, have a full command of the material and the ability to work problems successfully. I cannot overstate the importance of working the problem sets religiously. The best way to learn how to do Pchem problems is to do Pchem problems!


Course Information and Policies
Lecture: 
MW 1:10-2:30
• This class moves quickly and covers a lot of material. Missing a class is very detrimental to your ability to succeed.
• Please come to class on time. 
• Please read the appropriate section of the textbook ahead of time (before it will be covered in lecture). You will be able to learn much more from the lecture if you have read the material ahead of time. You will be informed as to your reading assignments on a weekly basis.





Moodle:
There will be a site for this course on Moodle. Course documents such as problem sets, reading assignments, and answer keys will be posted on Moodle.

Homework:
Problem sets will be assigned on a quasi-weekly basis. There will be 4-6 problem sets over the course of the semester. Answers to these problems will be posted after the problem sets are collected.  

Late Policy: You may turn in one (1) problem set up to 48 hours late without any penalty. You may not use this “late pass” on either the first problem set of the semester or the last problem set of the semester. Otherwise late work will not be accepted and you will earn a grade of zero for that assignment. You will have approximately 2 weeks to work on each problem set – and they are designed to take many hours of effort – so planning is crucial. And last-minute situations should not be occurring. If you have not finished a problem set by the due date it is much better to turn in a partially done problem set and get partial credit than to get a zero.

Policy for the use of AI in this course: Use of any generative AI software (such as ChatGPT, Claude, Gemini, iA Writer, Marmot or Botowski) is not permitted, and use of this software on graded assignments will be treated as a breach of academic integrity.

Plagiarism Policy:
Plagiarism is taken very seriously in the course. While you may work together on assignments each person must turn in his or her own original work. If a student is found to have plagiarized, at minimum they will receive a grade of zero for that assignment.

Quizzes: There will be 4-6 in class quizzes over the course of the semester. The material on the quiz will be based on the problem set that was due prior to the quiz date.

Exams:
There will be two (2) midterm exams during the semester. Each exam will have an in-class component and a take home component. The first exam will have the in class segment on Wednesday October 21st and the take home portion will be due at 1:00 PM on Monday October 26th.  The second exam will have the in class segment on Wednesday December 2nd and the take home portion will be due at 1:00 PM on Monday December 7th. For the in-class portions of the exams you will be permitted a calculator and appropriate mathematical tools (such as Mathematica, Excel, Desmos). For the take home portions of the exams you will be permitted to use your textbook, class notes, calculator and appropriate mathematical references/computational tools. You may not discuss the exam with any of your classmates and you must work alone. If there are unavoidable conflicts with these exams you must notify me at least 10 days in advance of the exam and preferably during the first week of class. The final exam will be a cumulative take home exam during the finals period. The final exam will be optional; a grade on the final exam higher than the average of the grades on your two midterm exams will replace the lower of your two midterm exam grades.

Grading:
Problem Sets					25%
Quizzes					25%
Exams						50%

NOTE: All grades are final 7 days after the exam/report/homework is returned to you. Grades of incomplete are only for true family or personal emergencies.
NOTE: For those of you who are student/athletes, please inform me of any potential issues relating to athletics during the first week of class
NOTE: This syllabus is subject to change at the discretion of the instructor. You will be given reasonable notice of any substantive changes that will be made.

Bryn Mawr College is committed to providing equal access to students with a documented disability. Students needing academic accommodations for a disability must first register with Access Services. Students can call 610-526-7516 to make an appointment or email accessservices@brynmawr.edu to begin this confidential process. Once registered, students should schedule an appointment with the professor as early in the semester as possible to share the verification form and make appropriate arrangements. Please note that accommodations are not retroactive and require advance notice to implement. More information can be obtained at the Access Services website. (http://www.brynmawr.edu/access-services/)
Any student who has a disability-related need to record this class first must speak with the Director of Access Services and to me, the instructor. Class members need to be aware that this class may be recorded.

Bryn Mawr/Haverford College is committed to fostering a safe and inclusive living and learning environment where all can feel secure and free from harassment. All forms of sexual misconduct, including sexual assault, sexual harassment, stalking, domestic violence, and dating violence are violations of Bryn Mawr/Haverford’s policies, whether they occur on or off campus. Bryn Mawr/Haverford faculty are committed to helping to create a safe learning environment for all students and for the College community as a whole. If you have experienced any form of gender or sex-based discrimination, harassment, or violence, know that help and support are available. Staff members are trained to support students in navigating campus life, accessing health and counseling services, providing academic and housing accommodations, and more.  Please see https://www.brynmawr.edu/inside/offices-services/civil-rights-title-ix/policies-inquiries
for additional information.
  
The College strongly encourages all students to report any incidents of sexual misconduct. Please be aware that all Bryn Mawr/Haverford employees (other than those designated as confidential resources such as counselors, clergy, and healthcare providers) are required to report information about such discrimination and harassment to Office of Civil Rights and Title IX: https://www.brynmawr.edu/inside/offices-services/civil-rights-title-ix.
  
Information about the College’s Sexual Misconduct policy, reporting options, and a list of campus and local resources can be found on the College’s website:  
  
Bryn Mawr Sexual Misconduct Policy  
Haverford Sexual Misconduct Policy  


Chemistry 222
Physical Chemistry II Fall 2026
Learning Goals



							 

• To learn to use ideal and not-ideal equations of state to accurately describe the behavior of gases at a variety of temperatures and pressures 

• To become familiar with the fundamental tenets of Statistical Thermodynamics (i.e. the partition function)

• To learn how to use partition functions to determine the distribution of atoms and molecules amongst various energy levels and to connect this understanding to molecular spectroscopy.

• To understand both the fundamental nature and the implications of the laws of thermodynamics

• To be able to quantitatively apply the laws of thermodynamics (and the relationships that follow from those laws) in order to accurately describe the behavior of many chemical and physical systems

• To understand the conceptual underpinnings of the concept of free energy and to be able to use the idea of free energy to rationalize the behavior of chemical systems

• To learn to use quantitative tools to accurately describe the kinetics (how the components of chemical reaction change over time) of complex, multi-step chemical reactions






