Chaminade University of Honolulu 





Fall 2018

 
Chemistry 420

Physical Chemistry

Instructor:   Janet Jensen


Office:   Wesselkamper 104
Phone:  735-4858



email:   jjensen@chaminade.edu

Office hours: 
MWF 10:00-11:00 am, TuTh 1:00-2:00 pm or by appointment.

Lecture:
Section 01
MWF    8:30-9:20 am  
Ching 253
Suggested Texts:  

· Physical Chemistry for the Biosciences, Chang.
· Physical Chemistry for the Life Sciences, Atkins and de Paula.
· Physical Chemistry:  Principles and Applications in Biological Sciences, 


Tinoco, Sauer, Wang and Puglisi.
Course Description:  This one semester course is designed to familiarize students with the qualitative and quantitative concepts of physical chemistry. The topics covered include thermodynamics, chemical equilibrium, solutions, electrochemistry, quantum chemistry, electronic structure, and molecular spectroscopy. 
Physical chemistry can be defined as the application of physics to chemistry. Physics explains the world around us by building various models such as the kinetic theory of gases and the collision theory of reactions.  These models are purely classical-based. In contrast, when describing the subatomic world, one needs to go beyond the classical world and invoke the laws of quantum mechanics. In classical and quantum worlds alike, the physics needs the support of mathematics to construct its models. Thus much of physical chemistry is inherently mathematical and can be conceived faster through exercises and problem solving. Therefore, a recommended approach to succeed in physical chemistry is to solve as many recommended problems as possible. The general goal of learning physical chemistry is to obtain an in-depth understanding of why and how chemical reactions occur, which in turn may enable us to accurately design reactions leading to novel molecules of the future.        
3 credits, cross listed as BC 420
Prerequisites:    CH 324, CH 360, PHY 252 and MATH 211. 

Course Learning Outcomes: At the conclusion of the CH/BC 420 course students will demonstrate:

1.   An understanding of the fundamental laws of thermodynamics and chemical

          equilibria with respect to the flow of energy in chemical systems.

2.   An understanding of the mathematical models that link molecular level events 

to macroscopic properties.  

3.    An understanding of the basic principles of quantum mechanics and the

applications to atomic and molecular electronic structure, and spectroscopy.

Grading:   The course grade will be based on the total points earned and the following scale. Any changes will be announced in class.


Homework 
  
150 points

A
540-600     (90-100%)


Quizzes

300


B
480-539     (80-89%)

Final Exam
  
150


C
390-479     (65-79%)

600 total points
D
300-389     (50-64%)




Fail  
below 300  (below 50%)

Homework:
Several homework assignments will be handed out over the semester. These problems will be challenging, but they are an important resource for your learning. You are encouraged to work together with your peers, but each student must turn in their own work. 
Quizzes:  There will be four quizzes given this semester, each worth 75 points. You will be responsible for all lecture material covered up to the quiz dates.
Final Exam:
The final exam will be comprehensive. The exam is scheduled for Thursday, December 6 from 8:30-10:30 am.

CH 420 Schedule  Fall 2018
Week
Dates

   Topics







1
8/20

Course Information

8/22

Properties of Gases
8/24

Energy, Work and Heat




2
8/27

First Law of Thermodynamics

8/29

Enthalpy, Heat Capacity

8/31

Calorimetry
3
9/3

Holiday
9/5

Entropy, Spontaneous Change, Second Law of Thermodynamics

9/7

Gibb's Energy

4
9/10

Quiz 1
9/12

Solutions





9/14

Colligative Properties

5
9/17

Thermodynamics of Mixtures
9/19

Chemical Equilibrium


9/21

Le Chatelier's Principle

6
9/24

Redox Reactions
9/26

Electrochemical Cells

9/28

Thermodynamics of Electrochemical Cells
7
10/1

Quiz 2


10/3

Acids and Bases

10/5

Acid-Base Equilibrium
8
10/8

Holiday
10/10

Reaction Rates

10/12

Rate Laws

9
10/15

Arrhenius Equation

10/17

Reaction Mechanisms

10/19

Enzyme Kinetics
10
10/22

Quiz 3
10/24

Wave Theory of Light

10/26

Principles of Quantum Theory
11
10/29

Schrödinger Equation
10/31

Particle in a Box


11/2

Applications of PIB
12
11/5

Harmonic Oscillator
11/7

Applications of HO
11/9

The Hydrogen Atom  
13
11/12

Holiday
11/14

Many Electron Atom



11/16

Quiz 4




14
11/19

Valence Bond Theory

11/21

Molecular Orbitals




11/23

Holiday



15
11/26

Spectroscopy
11/28

Photochemistry

11/30

TBA

Final Exam
Thursday, 12/6 
8:30-10:30 am

Additional Departmental and University Polices 
Electronic Devices 
Use of music devices and cell phones is prohibited during all Natural Science and Mathematics classes at Chaminade, unless specifically permitted by your instructor. Use of cellphones and music devices in laboratories is a safety issue. In addition, use of cellphones and music devices in any class is discourteous and may lead to suspicion of academic misconduct. Students who cannot comply with this rule will be asked to leave class and may be subject to laboratory safety violation fines. You will be asked to leave class and marked absent if you do not comply. This will negatively affect your grade. Please refer any questions to the Dean of Natural Sciences and Mathematics

ADAA Statement 
Pursuant to several federal and state laws, including the Americans with Disabilities Act of 1990, as amended by the ADA Amendments Act of 2008, and Section 504 of the Rehabilitation Act of 1973, all qualified students with disabilities are protected from discrimination on basis of disability and are eligible for reasonable accommodations or modifications in the academic environment to enable them to enjoy equal access to academic programs, services, or activities. If a student would like to determine if they meet the criteria for accommodations, they should contact the Counseling Center at (808) 735-4845 for further information. 

Attendance & Tardiness 

Students are expected to attend regularly all courses for which they are registered. Students should notify their instructors when illness or other extenuating circumstances prevents them from attending class and make arrangements to complete missed assignments. Notification may be done by emailing the instructor’s Chaminade email address, calling the instructor’s campus extension or by leaving a message with the instructor’s division office (Natural Science and Math 1 (808) 440-4204). It is the instructor’s prerogative to modify deadlines of course requirements accordingly. Any student who stops attending a course without officially withdrawing, may receive a failing grade. 

Unexcused absences equivalent to more than a week of classes may lead to a grade reduction for the course. Any unexcused absence of two consecutive weeks or more may result in being withdrawn from the course by the instructor, although the instructor is not required to withdraw students in that scenario. Repeated absences put students at risk of failing grades. 

Tardiness – failure to be on time for class may result in loss of participation points and even quiz/exam points as additional time will not be given, nor will makeup quizzes be given for students who are tardy.  

Policy on Communication 

The University provides a Chaminade email address for all students. Official Chaminade communications will be sent to the students’ Chaminade email address and instructors will use only this email to communicate with students. It is the responsibility of the student to check their email frequently. Report email-related problems to the Helpdesk at (808) 735-4855 or helpdesk@chaminade.edu. 

Title IX Declaration 

Chaminade University of Honolulu recognizes the inherent dignity of all individuals and promotes respect for all people. Sexual misconduct, physical and/or psychological abuse will NOT be tolerated at CUH. If you have been the victim of sexual misconduct, physical and/or psychological abuse, we encourage you to report this matter promptly.  As a faculty member, I am interested in promoting a safe and healthy environment, and should I learn of any sexual misconduct, physical and/or psychological abuse, I must report the matter to the Title IX Coordinator. Should you want to speak to a confidential source you may contact the following:
• Chaminade Counseling Center (808) 735-4845.

• Any priest serving as a sacramental confessor or any ordained religious leader serving in the sacred confidence role.

Academic Honesty

Students are expected to have read and to abide by the “Student Rules of Conduct” which are available in your copy of Chaminade University’s Student Handbook. Cheating in the form of plagiarism, collusion, deception and will not be tolerated and will negatively affect your grade.
