
Chem 3240:Introductory Quantum Mechanics

Instructor:
Xueyu Song
Meeting Time and Location: MWF 8:50-9:40am,Gilman 2109
Office Hours: MW 3:00-4:00pm at Gilman 2758 or by appointment
office:303C Wilhelm; xsong@iastate.edu

Grader: Jayme Brickley, jaymeb@iastate.edu, Office: 310 Wilhelm Hall
Office Hour: F 2:00-3:00pm at Gilman 2758 or by appointment

Syllabus:
Learning Objective

In Chem 3240 you will learn how quantum mechanics describes features of nature that
classical mechanics cannot by using mathematical and conceptual tools. In addition, you
will learn how quantization of energy is manifested in real-world situations, especially spec-
troscopy and molecular bonding.

I Elementary Principles of Quantum Theory

– Particles and Waves

– Uncertainty Principle

– Free-particle Wave Equation(a Particle in a Box)

– Postulates of Quantum Mechanics

– Solution of Schrödinger Equations for the Harmonic Oscillator and the Rigid
Rotor

II Atoms

– The Hydrogen Atom

∗ Solution of the Schödinger Equation of the Hydrogen Atom

∗ Orbitals and Angular Momentum

– Many Electron Atoms

∗ Approximation Methods

∗ Pauli Exclusion Principle and electron spin

∗ Periodic Table

III Molecules and Chemical Bonding

– Types of Bonding: Ionic, Covalent etc.

– Valence-bond Treatment



– Molecular Bond Treatment

– The Exploitation of Symmetry

IV Elementary Spectroscopy

– Separation of Electronic and Nuclear Motion

– Rotational and Vibration Spectra of Diatomic Molecules

– Electronic Transitions

– Magnetic Resonance

– Laser Spectroscopy and Photochemistry

Detailed Schedule

• Weeks 1 and 2(1/20-1/30): Math Chapter A and Chapters 1 and 2

• Weeks 3 and 4(2/2-2/13): Math chapter B, chapter 3:1-8 and chapter 4:1-7.

• Weeks 5 and 6(2/16-2/27): Math chapter C and D, Chapters 4:8-10, 5:1-11.

• Weeks 7 and 8(3/2-3/13):Math chapter E and F, Chapter 7:1-9

• Weeks 9 and 10(3/23-4/3)Math chapter G and H, Chapters 8:1-5, 9:1-8

• Weeks 11 and 13(4/6-4/24)Chapters 9:9-13,10:1-4

• Weeks 14 and 15(4/27-5/8) Chapters 10:5-10, 11:1-8

Course Mechanics:

• Attendance is required.

• Problem Sets: Assignments will be posted on Canvas with due dates. Problems are
due at the end of class on the due date - no exceptions, no excuses, unless the Dean of
Students notifies me that you have a personal emergency. No credit will be received for
homework sets handed in late. Feel free to work with other students on the homework,
but you must turn in your own individual set of solutions. No plagiarism is allowed.
Answers to problem sets will be posted to Canvas after the class when the assignment
is due.

• Examinations: There will be three hour examinations and a final. The three hour
exams will be on , Feb 13, Mar 13 and Apr 16 . The date/time for the final
exam will be determined by the registrar’s office and will be announced as soon as
the information is available. Make-up exams will be administered only in exceptional
cases, which must be discussed with the instructor and which absolutely requires doc-
umentation. In some cases, at the instructor’s discretion, in lieu of a make-up exam,
the final grade may be comprised of the remaining requirements, each taking on a
proportionally higher weighting.



For each examination, including the final, you are permitted to use one 8.5×11” sheet of
paper bearing information you deem useful on both sides. A calculator is also permitted.
No other aids or texts are allowed.

Note: Illegible exams or problem sets will NOT be graded. All work must
be presented reasonably neatly and logically.

• +/- grading will be used. The grade will be determined as the following: home
work(10%), hour exams (20% each) and final(30%). There is no curve for the course.
Grades will tentatively be assigned as follows: 100-90:A, 89-75:B, 74-50:C, 49-40:D, <
40:F.

Required Book:

• D.A. McQuarrie, Quantum Chemistry, 2nd, required textbook.

Student Learning Outcomes. Students completing Chemistry 3240 are expected to un-
derstand at an intermediate level the topics listed above in the syllabus. In general, students
should acquire an appreciation of the fundamental wave-particle duality of matter and its
consequences, the structure of the Schrödinger equation, an understanding of its solutions,
and how these solutions are used to determine molecular structure. Students are expected to
acquire a rudimentary understanding of how light interacts with matter (i.e., spectroscopy).

Canvas, https://canvas.iastate.edu/. This site provides access to the syllabus, general re-
sources, announcements, answer keys, and other miscellaneous class materials.
Free Expression Statement: https://celt.iastate.edu/prepare-and-teach/design-your-
course/syllabus-statements/


