Physical Chemistry
Chemistry 4300
Professor Philip Grandinetti
grandinetti.1@osu.edu
Oﬀice Hours: by appointment
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Will Newton’s laws of physics work on the microscopic level?
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Matter is made from atoms and molecules.
In 1807 John Dalton proposed atomic theory based on
discovery of elements.
▶

▶

Will Newton’s laws of physics work
on the microscopic level?

Elements : substances that could not undergo further
decomposition
Elements always reacted in whole number ratios, giving
strong support to idea that matter was composed of
discrete units called atoms.

What’s the connection between a material’s macroscopic properties, e.g., volume, density,
temperature, pressure, viscosity, diffusion rate, reaction rate, etc., and the microscopic properties
of the atoms and molecules of which it is composed?
This question led to the birth of Statistical Mechanics in the 1800s (Maxwell, Boltzmann, Gibbs).
Statistical Mechanics had limited success using laws of physics known in the 1800s (mechanics,
thermodynamics, and electricity and magnetism).
Only with development of quantum mechanics in 1900s would statistical mechanics be successful.
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Course Topics
Before you can have a deep and working understanding Quantum Physics you need a deep and working
understanding of Classical Physics, i.e., physics prior to developement of quantum mechanics (QM).
Classical Physics
Forces, Energy & Eqs. of Motion
Probability Distributions
Kinetic Theory of Gases
Rotational Motion
Vibrational Motion
Equipartition of Energy
Electrostatics
Wave Motion
Electrodynamics
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Quantum Physics
Wave Particle Duality
Wave Mechanics
Free Particle and Tunneling
Quantum Harmonic Oscillator
Radiating Dipoles in QM
Time Independent Perturbation Theory
Quantum Particle in 3D
Quantum Rigid Rotor
The Hydrogen Atom
Magnetism, Angular Momentum & Spin
Identical Particles in QM
Multi-electron Atoms
Diatomic Molecules
Polyatomic Molecules (time permitting)
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Chemical Kinetics
Rate Laws & Reaction Order
Reaction Mechanisms
Predicting Rate Constants
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How will Chem. 4300 online work?
At Home
▶
▶
▶

Read through assigned sections of text and watch videos before each class.
Make notes of things you don’t understand and ask about them in class or on perusall.com
Work through exercises at end of each assigned section.

“In Class” - TuTh, 11:10 am – 12:30 pm on Zoom.
▶
▶

Take pop-quiz on concepts in assigned material.
Work in “break-out” groups on selected exercises at end of assigned sections.

Quiz every Friday on Carmen.
▶
▶

You have 60 minutes after you open quiz to solve and upload your solution.
Quiz becomes inactive at 10 pm—Latest you can start and have full allotted time is 9 pm.

Exams also posted Fridays (Feb. 12 and Mar. 26) on Carmen.
▶
▶

Similar to quizzes, except exam question are available in different time windows.
You have fixed amount of time, after you open each exam question, to solve and upload
solution.

Quizzes and Exams are open book.
▶

You are free to consult text, lecture slides, or videos. You must, however, complete work on
your own with no help from anyone else or any other online resources or texts.
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Course Materials
Text, lecture videos and slides, and course schedule with assignments are online at
https://www.grandinetti.org/chem-4300-physical-chemistry
Announcements, exercise solutions, grades, perusall.com access, etc. will be on
Carmen: https://osu.instructure.com/courses/96330
Reposting any course materials online is not permitted.
Teaching Assistants
Section
21829
21830
21831
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Recitation Time
Mo, 8:00-8:55 am
Mo, 9:10-10:05 am
Tu, 9:10-10:05 am

TA
Brendan Wilson
Montgomery Gray
Paige Bowling
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Email
wilson.3559@osu.edu
gray.1023@osu.edu
bowling.181@osu.edu
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Grading
Lecture Pop-Quizzes
Recitation Quizzes
First Exam
Second Exam
Final Exam

5%
20%
25%
25%
25%

Only the 10 highest quiz scores will be counted.
Exam - Friday, Feb. 12
Exam - Friday, Mar. 26
Thursday, Apr 29, 10:00 am

Make-up exams:
▶
▶

given only for documented medical reasons, or pre-approved university conflicts.
Students with university conflicts should provide lecturer with their complete course schedule,
including the conflict, at least 2 weeks before the exam.

No make-up quizzes: More than 10 quizzes will be given (11 or 12), only top 10 count.
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Grading
How letter grade is assigned to numerical grade is not decided until end of semester. Cutoffs,
based on previous years, are generally close to those below:

100% ≥ A > 86%
86% ≥ A− > 80%
80% ≥ B+ > 74%
74% ≥ B > 68%
68% ≥ B− > 60%
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60% ≥ C+ > 52%
52% ≥ C > 46%
46% ≥ C− > 40%

28% ≥ E
Physical Chemistry

40% ≥ D+ > 34%
34% ≥ D > 28%
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Homework Strategies
Homework will not be graded.

Do exercises at end of sections.
Solutions to exercises will be posted on Carmen.
Don’t look at solution unless you’re stuck for more than 5 minutes.
Just look at enough of solution to get a hint, then go back and try again.
If you look at full solution without trying then you lose opportunity to learn from mistakes.
If you get stuck, carefully re-read question and corresponding section of notes.
If you’re still stuck, ask your TA or me for help.
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Pre-requisite Concepts
Pre-requisite math and physics concepts should be mastered before taking this course.
Some good Math and Physics texts to consult for such concepts:
▶

Sears and Zemansky’s University Physics, by Young and Freedman

▶

Elementary Differential Equations and Boundary Value Problems, by Boyce and DiPrima

▶

Mathematical Methods in the Physical Sciences, by Mary Boas

Each gap in your understanding of these concepts makes this course a little bit harder.
The sooner you identify and correct gaps in your understanding, the better you will do.
Consult your textbooks, wikipedia, and other online sources if you get confused.
Some of my favorite Physical Chemistry texts to consult in this class:
▶
▶
▶

Physical Chemistry: A Molecular Approach by McQuarrie and Simon
Atkins’ Physical Chemistry by Atkins, de Paula, and Keeler
Physical Chemistry by Ira Levine
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STANDARDS OF ACADEMIC CONDUCT IN CHEMISTRY
Any material submitted must represent your own work. Violations will be referred to
University Committee of Academic Misconduct (COAM).
Instructors must report all instances of alleged academic misconduct to the
committee (Faculty Rule 3335-5-487).
COAM investigates all reported cases of student academic misconduct; e.g., plagiarism and
dishonest practices in connection with examinations, quizzes, and graded assignments.
For additional information see the Code of Student Conduct on the web at:
https://trustees.osu.edu/bylaws-and-rules/code
Please don’t cheat. If you’re not sure if what you’re doing is cheating then re-read
https://trustees.osu.edu/code-student-conduct/3335-23-04
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