CH104 Final Exam Outline
7:00-10:00 pm May 17, 2007 in MBH 216

Help Sessions:
May 16 10:30-12:30 am
Office hours  MTW 4-5 pm or by appointment

I.
First Exam Lectures:1-9   Chapters 13 - 15
 --- 30 points  

A. CH103 review

1. Unique structure and properties of water

2. Lewis structures, thermochemisty, solution stoichiometry, intermolecular forces
B. Chemical Kinetics

1. Details of chemical rates

2. Rate Laws: differential and integrated

3. Activation energy

4. Reaction mechanisms

C. Chemical Equilibrium: Dynamics and Laws

II.
Second Exam Lectures:10-17 Chapters:15-17 
--- 30 points  

A. Chemical Equilibrium: Equilibrium constants and reaction quotients
B. Acid/Base Chemistry: Definitions and chemical structure
C. Acid/Base Equilibria

1. Equilibrium calculations:  pH, pOH, pKa, pKb

2. Titration of polyprotic acids

3. Buffers

D. Solubility Equilibrium: Ksp

III.
Third Exam Lectures:18-27 Chapters:17-20
 
--- 30 points  

A. Solubility Equilibrium: Qualitative analysis
B. Atmospheric Chemistry - Acid Rain and Ozone

C. Thermodynamics

1. Three laws of thermodynamics

2. Gibbs free energy

3. Chemical Equilibrium

D. Redox Reaction - oxidation numbers and balancing half reactions
IV.
Forth Exam Lectures:28-35 Chapters: 20,22-24 --- 60 points  & HW 20-24
A. Electrochemistry

1. Nernst Equation - reduction potentials


2. Galvanic cells and electrolysis

B.
Non-Metals

1.
Group trends and Diagonal trends in the periodic table

2.
Chemistry of Hydrogen, Halogens, Nitrogen ,Phosphorous, and Noble gases

C.
Metals

1.
General properties, electron configurations, oxidation states, sizes
2.
Metal bonding: conductors, semiconductors, and insulators

3.
Magnetism

D.
Transition metals
1.
Size and energy balance between 4s and 3d orbitals
2.
Coordination complexes: chelation and isomerism

3.
Color and Crystal Field Theory

The Final is worth 150 pts (25% of your total grade or 1 1/2 midterms) and will be made up of four sections given above.  Grades on section I,II, or III can replace your previous midterm exam grade if they are better.  Each section will have some multiple choice questions, the rest will be short answer.  Some previous midterm questions will be used. Course grades are based your total points in the class.
Chemical Tree Demonstration


[image: image2.jpg]



	
 EMBED Word.Picture.8  


	Silver Nitrate

 1g in 300 mL


Silver needles form on Tree (Ag)
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	Sodium Chloride


White Snow Falls  (AgCl(s))

	
 EMBED Word.Picture.8  


	Ammonia




Blue Sky Forms Over The Tree ([Cu(NH3)4]2+(aq))
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	Phenolphthalein




Sunset Colors Forms Over the Tree

1st Reaction 
Oxidation/Reduction  
Cu(s)  + 2 Ag+(aq) →Cu2+(aq)  +  Ag(s)


Cu(s) is a stronger reducing agent than Ag(s)


2nd Reaction 
Salt Precipitation
Ag+(aq)   +   Cl-(aq)  EQ \o(→,←)AgCl(s)



AgCl(s) has a very small Ksp


3rd Reaction
Coordination
Cu2+(aq)  + 4 NH3(aq) →Cu(NH3)4]2+(aq)



Lewis acid base reaction. The color comes from the


spectroscopy of d orbitals in copper


4th Reaction
Bronsted Acid/Base
:NH3(aq)  +  H2O(l)  EQ \o(→,←)NH4+(aq) + OH-(aq)



ammonia is a base because of the lone pair



electrons in a sp3 hybrid on nitrogen.
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