Outline For First CH351 Midterm Exam

Oct 12, 2007
Help Session Oct 11th
Reading:
Atkins 1,9; Appendix 1-3.; Handouts; Gamow I,II, IV; Normal Mode Web page, introduction.mcd ; Homework: Sets 1-4;  Lectures:  1-9
Topics:

I.
Scientific Models

A.
Points of View

1.
Microscopic vs. Macroscopic

2.
Classical (continuous) vs. Quantum (quantitized)

B.
Dimensional Analysis

C.
Mathematical Models

1. Functions

a. Spherical and vector coordinates

b. Partial derivatives and Multiple integrals

2. Operators

a. Eigen Value Equations

b. Differential Equations

c. Commutators

3. Statistical Models
a. Properties of Probability
b. Distribution functions – discrete and continuous

II. Classical Models

A.
Statistical Models of molecular gases (unconstrained motion)

1.
Ideal gas pressure P <v2>

2.
Boltzmann 

a. Factor: Temperature and the equilibrium state
b. Partition functions

c. Equipartition of energy theorem

d. Molecular velocity distributions

B. Classical models for molecular vibrations (constrained motion)

1. Equations of Motion
a. Newton's Equations – balanced forces
b. Hamilton's Equations – conservation of energy
c. Harmonic oscillator and constants of motion
2. Normal Modes of Motion 
1. Separation of the Hamiltonian
2. Degrees of Vibrational Freedom  3N-5 and 3N-6
3. Normal coordinates and the superposition of motions
C.
Molecular Mechanics

1.
Internal Coordinates of a Molecule -  Z-matrix

2. Molecular Force Fields - stretches, bends, torsions, and non-bonded interactions

III.
Quantum Experiments  E = h   p = h/
A. Equipartition of energy theorem - failure to predict heat capacity
B. Quantum Experiments
1. Blackbody radiation
2. Photoelectric effect
3. Bohr’s model for hydrogen
4. Electron diffraction and matter waves

C. Comparison of Quantum and Classical Models

