CH104 Exam  I Outline 
7:30 pm March 8th 2007: MBH 303, 309, 311
Help Sessions:
Wed. 4: 30 MBH 216

Tutor: Monday  9:30 pm 
Reading:
CH 4.2-4,8.4-6,13,14,21.4,15.1
Labs: Exp 1
Homework:
First two sets 


Lectures:1-9 (Monday)
I. CH103 Review

A. Water

1. Unique physical properties and Unique solid like structure
a. Solvent for polar molecules b. High heat capacity
c. High heat of vaporization    d. Low density of ice
e. High surface tension            f. Amphoteric acid base properties

2. Solvent Properties
a. Factors affecting solubility - ionic bond breaking; ion dipole formation; entropy
b. Concentration units
c. Colloids

B. Review Summary

1. Molecular structure - Lewis Model (8.5-6), VSEPR model (9.2)

2. Polarity: Oxidation number (4.4), Electronegativity (8.4), Formal Charge (8.5)

3. Thermochemistry - ∆Hrxn (5.4), BE(8.9)

4. Net ionic equations - Neutralization (4.2-3) 

5. Solution Stoichiometry - (4.5,13.4)

6. Intermolecular Forces (11.2)

II. Chemical Kinetics

A. Kinetic Details - Stoichioimetry, rate law, rate constant, mechanism, integrated rate

1. Thermodymanics (What happens)  Kinetics (How fast it happens)

2. Free radical chain reaction:  H2 +  Cl2 →HCl

B. Chemical Rates

1. Average Rates

2. Instantaneous Rates

3. Method of initial rates

C. Rate Law

1. Reaction order

2. rate constants - elementary reactions

D. Integrated rate equations and Half Lives

1. Zero order -  [A] - [Ao] = -k t           t1/2 = [Ao]/2k

2. First order -  ln[A] - ln[Ao] = -k t     t1/2 = ln(2)/k

3. Second order - 1/[A] - 1/[Ao] = k t   t1/2 = 1/[Ao]k

4. Radioactive decay - dating

E. Activation energy

1. Arrhenius equation  k = A e-Ea/RT
2. Transition state or Active Complex stoichiometry determines order of the reaction

3. Catalysis

F. Reaction Mechanisms

1. Rate determining step: parallel and consecutive mechanisms

2. Steady state determines equilibrium and intermediate concentrations

3. Michaelis-Menton Mechanism for Enzymes 

III. Equilibrium

A. Equilibrium represents the steady state where the forward and reverse rates are equally balanced

B. Equilibrium Constants  

