
Department of Chemistry and Biochemistry
Chemistry 59-340: Quantum Chemistry - Fall 2007 Semester
General Information - updated September 5, 2007

Professor: Rob Schurko
Office: 389 Essex Hall
Email: rschurko@uwindsor.ca 
Web site: http://www.uwindsor.ca/schurko/ 
Lectures: T/R 11:30-12:50 1114 Erie Hall
Tutorials/Lab: TBA

A. Instructional Materials
Textbooks:
Donald A. McQuarrie, Quantum Chemistry, University Science Books, Sausalito, CA, 1983. 
ISBN 978-0-935702-13-2, 1983, 517 pages, 6 X 9 1/4", casebound 

Donald A. McQuarrie, Solutions Manual for Quantum Chemistry, University Science Books,
Sausalito, CA, 1983.  ISBN 0-935702-16-4, 1985, 256 pages, paper 

Miscellaneous:
1. Scientific calculator
2. Web access: http://mutuslab.cs.uwindsor.ca/schurko/quantum/ 

B. Course Objectives
1. To obtain an understanding of the principles of introductory quantum mechanics, and
understand the application of these principles to understanding chemical and physical
phenomena.
2. To develop in the student the ability to solve quantitative problems.
3. To promote original thought on the part of the student and encourage the use of logic in the
solution of problems.
4. To develop an ability in the student to learn and work independently.

C. Tutorials/Laboratory Sessions
Tutorial sessions are scheduled as the term progresses and will be announced the week prior to
their occurrence.

D. Course Material
We will be covering sections from the first eleven chapters of McQuarrie (outline on the next
page); there are also optional Math Chapters in the text which will help to refresh/confirm some
mathematical skills necessary for doing quantum mechanics.  The outline is broken into 34 topic
areas which will be presented over approximately 25 lectures.  Each lecture has assigned
readings, and associated exercises that you should complete, which will be updated on the web
site.



Department of Chemistry and Biochemistry
Chemistry 59-340: Quantum Chemistry - Fall 2007 Semester
Outline of Course Material 

# Title Reading

0 Introduction to Quantum Theory --

1 The Dawn of Quantum Mechanics (QM), Blackbodies, Planck & Quanta 1.1-1.2

2 Photoelectric effect; Hydrogen Spectrum 1.3-1.5

3 deBroglie & HUP 1.6-1.9

4 Wave Equation Chapter 2

5 Schrödinger equation (SE), eigenvalue problems 3.1-3.3

6 Particle in a box 3.4-3.9

7 Electrons in a box: conjugated polyenes 3.4-3.9

8 Postulates of QM 4.1-4.3

9 Time-dependent SE 4.4-4.6

10 Review of Chapters 1-4 - Selected problems Chapters 1-4

11 Harmonic Oscillator (HO) 5.1-5.3

12 The QM HO 5.4-5.5

13 Hermite polynomials, tunnelling 5.6-5.7; extra

14 The Rigid Rotor (RR) 5.8-5.9

15 The SE for the H atom 6.1

16 Wavefunctions for the RR (Spherical Harmonics) 6.2-6.3

17 The AOs of the H atom 6.4-6.7

18 Variational method 7.1-7.3

19 Perturbation theory 7.4

20 Review of Chapters 5-7 - Selected problems Chapters 5-7

21 Multielectron atoms: He 8.1-8.2

22 Hartree-Fock (HF) method 8.3

23 Electron spin 8.4-8.7

24 Atomic spectra & Hund’s rules 8.8-8.11

25 Born-Oppenheimer (BO) approximation 9.1-9.3

26 Bonding: A QM effect 9.4-9.6

27 Molecular orbital (MO) theory 9.7-9.16

28 Molecular term symbols & SCF-LCAO 9.7-9.16

29 Bonding in polyatomics 10.1-10.3

30 Why is water bent?  Photoelectron Spec (PES) 10.3-10.4

31 π-bonding & Hückel theory 10.5-10.6

32 Review of Chapters 8-10 - selected problems Chapters 8-10

33 Introduction to computational chem: basis sets 11.1-11.3

34 Using Gaussian 03 for MO calculations 11.4-11.5
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Chemistry 59-340: Quantum Chemistry - Fall 2007 Semester
Important Dates

Date 
Thu. Sept. 6, 2007
Mon. Oct. 8, 2007
Thu. Oct. 18, 2007
Wed. Nov. 7, 2007
Thu. Nov. 15, 2007
Tues. Dec. 4, 2007
Sat. Dec. 15, 2007

Event 
First Class
Thanksgiving Day
Mid-term #1
Last VW Day
Mid-term #2
Last Class
Final Examination

Comment 

No Class
**

**

**Mid-term exams will take place in class and are 60 minutes in length.  The final examination
is three hours in length and location is scheduled by the registrar.

Students will have an opportunity to evaluate the course and professor within the final two weeks
of lectures.  Advance notice of this date will be given in class.    

A calendar for exams, labs and tutorials is available on the website.  This calendar will be the
official course calendar, and students will be made aware of any date/time changes on this
website as well as in lecture periods.

Marking Scheme

Mark Breakdown:
Mid-term 1  
Mid-term 2  
Problem Sets (5)
Final Exam (Slot 14)
Letter Grades:
93-100 A+  
76-79.9 B+  
66-69.9 C+
56-59.9 D+ 
36-49.9 F 

20%
20%
15%
45% 

87-92.9 A
73-75.9 B
63-65.9 C
53-55.9 D 
0-35.9 F-

80-86.9 A-
70-72.9 B-
60-62.9 C-
50-52.9 D-

Tips for success in Quantum Chemistry
1. Attend lectures - pay attention, make notes, ask questions.
2. Review notes soon after the lecture.  Summarize each lecture, look for major concepts.
3. Download equation sheets, and use for working on problems.
4. Complete problem sets that are assigned each class.  Do not get behind in completing
problem sets, you will be overwhelmed by mid-term if you do this!  Complete List A problems
with the aid of the solution manual, then try the List B problem!
5. Attend tutorials, complete problems assigned at tutorials.
6. Check out animations on the website, visualize tricky concepts!
7. Arrange for consultation times for problems you do not understand.
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Chemistry 59-340: Quantum Chemistry - Fall 2007 Semester
Course regulations (All students must read this during the first week of term).

A. Attendance is VERY IMPORTANT to be successful in this course - students who do not
attend lectures generally score very low on exams and assignments. You must keep up with the
material as the semester progresses.

B. To arrange consultation time with Dr. Schurko, please make an appointment by email,
include your name, student number and “59-340” in the subject line. Office hours are flexible
and will be adjusted around your schedule of classes and labs.

C. You MUST study outside of class. Outside work should include reading assigned material,
doing assigned questions and problems, reviewing lecture notes, correcting errors made in past
work, etc. For every 1 hour of lecture, 1-2 hours should be spent outside of class.

D. Adequate lecture notes should be taken. These notes should be reviewed as soon as possible
after each class meeting. The student is encouraged to consult with the instructor about any
material that is unclear.

E. Exams missed due without an official excused absence will result in a grade of zero. Only
students with an official excused absence will be given the opportunity to make-up an exam,
which may be written or oral.  If you cannot make an exam in the event of a religious holiday or
University of Windsor athletic commitment, you must notify Dr. Schurko by Sept. 15, 2007.  If
for health or personal reasons an exam must be missed, you must notify Dr. Schurko by phone or
email within 12 hours before or after the exam.

F. All students are required to pass the final examination in order to receive a passing grade in
the course.  No notebooks, texts or cheat sheets are allowed in any of the examinations.  Students
caught cheating will receive an automatic grade of zero on that test/exam and be subject to
academic discipline.

G. Assignments must be handed in at the start of class on the date they are due.  Late assignments
will be penalized: -25% on same day after class, -50% one day late, grade of zero for two days
late.  Students may work with others on the problem sets, but the final assignment must be the
students’ own work.  Students who blatantly copy answers from other students and/or plagiarize
written or electronic materials will receive an automatic grade of zero on the assignment and be
subject to academic discipline.

By participating in examinations, assignments and tutorials in this course, you implicitly express
consent with the above regulations and those written at the top of all examination papers and
assignments.



Department of Chemistry and Biochemistry at the University of Windsor
Guidelines for Examinations, Assignments and Laboratory Reports

Cheating and Plagiarism
1.  During an examination, students must not have in their possession any unauthorized books,

notes, or extraneous material, unless permitted by the instructor. 
2.  All incidents of cheating and plagiarism will be reported by the instructor directly and

immediately to the Departmental Head for consideration of disciplinary action as delineated in Senate
By-law 31.

Calculators
1.  Students may only use calculators approved by the Faculty of Science and/or their instructors. 

Programmable calculators and calculators with infra-red transmission capability are not permitted.

Absence
1.  Attendance of laboratories and mid-term examinations is MANDATORY.
2.  Students who miss a mid-term examination or laboratory must provide written documentation

to justify an absence.  Unexcused absences or incomplete laboratory reports will result in a grade of
incomplete, which in turn will result in a grade of incomplete for the course.

3.  Such a student should call the departmental office 253-3000 x3521 to report his/her name and
the examination missed within 24 hours of the exam.

4.  Written documentation justifying the absence must be presented within 48 hours of the
examination or as soon as possible.

5.  Excuses will not be accepted after a student has taken an examination.

Midterm examination
1.  Only examinations written in non-erasable ink will be considered for a grade appeal.
2.  All grade appeals must be accompanied with a written rationale for the grade appeal. 

Requests such as "see question xx" contain insufficient information and will not be considered for a
grade appeal.

3.  All grade appeals must be made either within five working days after the examination is
returned to the class, or by a date designated by the professor.

Laboratory Reports/Assignments
1.  Plagiarism is defined in section 2.4.22 of the University Calendar.  Students are reminded that

copying laboratory reports and assignments constitutes plagiarism.  When two or more laboratory
reports/assignments containing substantially identical material are submitted, a grade of 0 will be
assigned to each student, and the incident will be reported to the Department Head.

Final Examinations
1.  A student may inspect his/her own corrected final examination.
2.  All posted final grades are unofficial, and non-negotiable.
3.  Students who wish a formal appeal of their final examination/grade as described in section 2.6

of the Calendar may complete the appropriate paperwork at the registrar's office.  In general, successful
appeals will be based solely on academic merit.  Grade appeals to satisfy admission or scholarship
requirements or other program prerequisites will be rejected.

(These guidelines were approved by the Departmental Council on 19 Dec. 1996; updated Sep. 2003)


