
Agenda for October 7, 2008 
 
mentor  
Pronunciation: 'men-"tor, -t&r 
Function: noun 
Etymology: Latin, from Greek MentOr 
1 capitalized : a friend of Odysseus entrusted with the education of 
Odysseus' son Telemachus 
2 a : a trusted counselor or guide b : TUTOR, COACH 
 
Main Entry: bou·stro·phe·don  
http://www.m-w.com/cgi-bin/dictionary?va=boustrophedon 
 
Function: noun  
Etymology:        Greek boustrophEdon, adverb, literally, turning like 
oxen in plowing, from bous ox, cow + strephein to turn -- more at 
COW  
Date:        1699  
:the writing of alternate lines in opposite directions (as from left to 
right and from right to left)  
-boustrophedon adjective or adverb  
-bou·stro·phe·don·ic /- f E- ' dŠ- ni k  /adjective 
 
Main Entry: Ruábiácon  
Pronunciation: ' r Ÿ- bi - " kŠn 
Function: noun 
Etymology: Latin Rubicon-, Rubico, river of northern Italy 
forming part of the boundary between Cisalpine Gaul and Italy 
whose crossing by Julius Caesar in 49 B.C. was regarded by the 
Senate as an act of war 
Date: 1626 
: a bounding or limiting line; especially : one that when crossed 
commits a person irrevocably 
 
 
alea iact a est  
 
The die is cast . 
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l'enfant  t errible  Òspoiled brat Ó 
 
Graphing:  What  versus what  ? 
 
Concent rat ion vs. t imeÉ .which variable is on t he y axis and which on t he 
x axis? 
 
 
 
 
Properties of a system at chemical equilibrium 
 
1 Concentration is the same everywhere and does not 

change with time. 
 
2 It is impossible to get any useful work from a system at 

equilibrium.  For example, a dead battery is at 
equilibrium and you can not get electrical work from it. 

3 A catalyst will not affect the chemical equilibrium, only 
how rapidly the system reaches equilibrium. 

 
4 Equilibrium is the ultimate state of a system.   
 
5 We have good theories to predict equilibrium 

concentrations. 
 
6 The real world is NOT at equilibrium. 
 
7 All system will spontaneously tend toward equilibrium 

unless you put in some energy (like charging up 
battery). 
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8 The equilibrium distribution is a function of 
temperature. 

 
Equilibrium Constant 
 
We have already seen an equilibrium constant: 
 
[H3O+][OH–] = 10–14 
 
aA + bB !  "  cC + dD 
 
At equilibrium and for one temperature, there is an 
equilibrium constant, which is a number that is related to 
the ratio of the equilibrium concentrations of the products 
(raised to their stoichiometric coefficients) divided by the 
equilibrium concentrations of the products (raised to their 
stoichiometric coefficients) 
 

! 
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[C]eq

c
[D]eq

d

[A]eq
a
[B]eq

b  

 
Factors affecting K 
 
Temperature 
 
For a reaction that releases heat (exothermic), the 
equilibrium constant gets smaller when you raise the 
temperature. 
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For a reaction that absorbs heat (endothermic), the 
equilibrium constant gets larger when you raise the 
temperature. 
 
Factors Affecting an Equilibrium w/o affecting K 
 
Le Chatelier’s Principle:  If a stress is applied to an 
equilibrium, the system will respond to reduce to the stress: 
 

a) Change of concentration:  Add products will cause 
system to react and produce more reacts.  (NB:  K 
does not change) 

b) For gas phase reaction 
c) Temperature effect:  If we consider heat as a reactant 

or product, then we can see how an equilibrium 
changes 

 
 

What does it mean to say the reaction is only 50% 
complete? 

 
a) Half of the molecules have reacted.  Not that all the 

molecules are half reacted.  A chemical reaction between 
molecules occurs in femtoseconds (10–15 s)  Most of the 
molecular collisions do not result in a chemical 
transformation. 

 
 
Kinetics 
Molecules are in constant motion.  Molecules can 
sometimes react when they collide.  A chemical reaction 
means chemical bonds are broken and new ones formed. 
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What affects how rapidly a chemical reaction will 
proceed? 
 

a) concentration:  rate is often proportional to 
concentration of the reactants 

a. consider A + B "  C 
b. Rate = M/s = k[A][B] 

b) temperature:  the rate almost always increases with 
temperature because molecules collide more often and 
with more energy. 

c) http://www.dartmouth.edu/~genchem/0102/spring/6wi
nn/cricket.html 

d) Catalysts:  allow molecules to react more easily. 
 
Diagram of reaction coordinate with energy of activation 
 
 
 
 
 
 
 

 
 
Very common model of kinetics:  1st order. 
 
How fast many any chemical and physical processes occur is 
proportional to the amount of just one species.  (This is true for 
nuclear decay) 
A "  B 
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d[A]/dt = - k[A] 
 
This expression means:  The derivative of the concentration of A 
with respect to time, or the rate of change of the concentration of A 
with respect to time, equals minus a constant times the 
concentration of A. 
 
This is called a Rate Law.  Units are M/s.  k is called the 1st – order 
rate constant with units of s–1 
 
The rate law tells us how fast the concentration of A is decreasing 
but it doesn’t tell us what the concentration will be in the future.  
For that we need calculus.  But we’ll just assert the solution: 
 
[A](t) = [A]0 e––k*t 
 
What does it mean:  If you know the concentration now, t = 0, we 
will call that [A]0.  Using the rate constant, k, you can predict the 
concentration at any time in the future. 
 
If [A]0 = 1 and k = 0.1 s–1 then 
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