CHEM 510: ADVANCED PHYSICAL CHEMISTRY
Catalog Data
::
CHEM 510: Advanced Physical Chemistry.
Credit 3.



Classical  and  statistical thermodynamic concepts  with

                                        
emphasis on application to chemical  species in solution.

                                             
A consideration of  theories of  chemical reaction rates,

                                             
kinetic  studies of  simple  and  complex  systems. Basic
                                             
principles  and  procedures of  quantum  chemistry with

                                             
applications to atomic and molecular systems

Textbook

::
Physical Chemistry by P. W. Atkins, seventh edition.

Instructor

::
Dr. Hassan M. Badawi (Room: 4-261G)
Prerequisite

::
Two semesters of undergraduate Physical Chemistry.
Topics


::

1.      
Classical   thermodynamic: 

                      
first law  of thermodynamics.
(Chapters 2, 3)

                     
second law of thermodynamic
(Chapters 4, 5)

2.      
Basic principles  of  quantum  chemistry
(Chapter 11, 12)

3.    
Applications of quantum chemistry to 
(Chapter 13.1-5, 14.1-5) 

            atomic and molecular systems.


4.
Molecular symmetry
(Chapter 15.1-4)

5.   
Rotational and vibrational spectroscopy              (Chapter 16)
 

6.       
Statistical thermodynamic.
(Chapter 19)

General Remark:
Students must try to follow the examples and to solve as many as                    

                                    possible the assigned exercises and  problems at the end of   each    

                                    chapter.

GRADING SYSTEM:


Three Exams 

60 percentage


Final Exam 

40 percentage

Class Tests (quizzes) Schedule:



Exam I

(Chapters 2 and 3 )




Exam II
(Chapters 4 and 5)




Exam III
(Chapters 11-12)




Final

(Chapters 13, 14, 16 and 19)
Lectures Tentative Schedule:

            
Chapter 2                 
Three lectures




Chapter 3                 
Three lectures




Chapter 4                 
Two lectures




Chapter 5               
Three lectures
 

            
Chapters 11, 12        
Four lectures




Chapters 13, 14         
Five lectures


            
Chapter 15                 
two lectures


            
Chapter 16                 
Five lectures


          

Chapter 19
three lectures




General Review      
One lecture               

Prepared by:
Dr. Hassan M. Badawi



Assigned Homework Problems:
Chapter 2:     
Exercises:       4, 5, 6, 7, 8, 10, 11, 21, 22, 29, 34, 39 and 40


Problems:
1, 5, 12 and 26 
Chapter 3:     
Exercises:
4,  9, 11, 13, 14, 16, 17 and 18

Problems
2, 3, 5, 12, 13, 14 and 20
Chapter 4:     
Exercises:
4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 16, 17, 23, and 24

Problems:
2, 5, 6, 7, 8, 9, 11, 12, 13, 20 and 24 

Chapter 5:      Exercises:
6, 7, 8, 12, 13 and 15
Problems:
1, 2, 4, 5, 6, 7, 8, 9, 10, 20 and 21 

Chapter 11:    Exercises:
6, 8, 9, 11, 12, 14, 15, 18, 19 and 20
                       
Problems:
4, 5, 6, 13, 14, 15, 16, 17, 19, 20, 21 and 22
Chapter 12:   
Exercises:
4, 5, 6, 8, 10, 11, 12, 13, 14, 16 and 17 


Problems:
1, 2, 3, 4, 11, and 22  

Chapter 13:    Exercises:
5, 8, 9, 11, 13, 16, 17, 18, 19 and 20

Problems:
2, 3, 12 and 13
Chapter 14:   
Exercises:
5, 6, 7, 8, 9, 10, 11 and 14 


Problems:
2 and 14
Chapter 15:   
Exercises:
5, 6, 8, 9, 10, 13 and 14 


Problems:
1, 2 and 15

Chapter 16:    Exercises:
8, 9, 10, 11, 12, 13, 14, 15, 18, 19, 24, 25, 26 and 27 

Problems:
4, 5, 7, 8, 9, 10, 11 and 13

Chapter 19:    Exercises:
6, 7, 8, 10, 11, 12, 14, 15 and 16
Problems:
6, 7, 8, 9, 11 and 18
Note:

Quizzes are included in the exams.

