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1. Word of the day

bildungsroman \BIL-doongs-roh-mahn\ (noun)
: a novel about the moral and psychological growth of the
main character

Example sentence:

"This evocative bildungsroman chronicles the summer
adventures of three teenagers on the cusp of manhood in 1950s
Brooklyn." (Sybil S. Steinberg, _Publishers Weekly_, April 18,
1994)

Did you know?

"Bildungsroman" is the combination of two German words:
"Bildung," meaning "education," and "Roman," meaning "novel."
Fittingly, a "bildungsroman" is a novel that deals with the
formative years of the main character -- in particular, his or
her psychological development and moral education. The
bildungsroman ends on a positive note with the hero's foolish
mistakes and painful disappointments over and a life of
usefulness ahead. Goethe's late 18th-century _Wilhelm Meisters
Lehrjare_ (_Wilhelm Meister's Apprenticeship_) is often cited
as the classic example of this type of novel. Though the term
is primarily applied to novels, in recent years, some English
speakers have begun to apply the term to films that deal with
a youthful character's coming-of-age.

* Latin/French expression of the day

Semper fidelis OdwaysfaithfulO

haute cuisine Chigh cookingQ fancy food
nouvelle cuisine “new cooking”



denim

Etymology: French (serge) de Nimes serge of Nimes, France

Date: 1695

1 a: afirm durable twilled usually cotton fabric woven with colored warp and white
filling threads b : a similar fabric woven in colored stripes

draconian

Etymology: Latin Dracon-, Draco, from Greek DrakOn Draco (Athenian lawgiver)
Date: 1876

1: of, relating to, or characteristic of Draco or the severe code of laws held to have been
framed by him

epicure.

Function: noun
Etymology:  Epicurus
Date: 1565

1 archaic : one devoted to sensual pleasure : SYBARITE

2 : one with sensitive and discriminating tastes especially in food or wine

synonyms , GOURMET, GOURMAND, GASTRONOME mean one who
takes pleasure in eating and drinking. EPICURE implies fastidiousness and
voluptuousness of taste. GOURMET implies being a connoisseur in food and drink and
the discriminating enjoyment of them. GOURMAND implies a hearty appetite for good
food and drink, not without discernment, but with less than a gourmet's.
GASTRONOME implies that one has studied extensively the history of haute cuisine

What isthe difference between equilibrium and
nonequilibrium?

a) dead battery vs. freshly charged battery
b) cannon demonstration.

What is the difference between kinetics and chemical
equilibrium? (one word: time)



Kineticsis the study of how fast chemical reactions occur,
the molecular processes involved and the factors that affect
them.

Chemical equilibrium is the ultimate state of a chemical
reaction in which the concentrations of reactions and
products do not vary with time or in space.

Chemical Equilibrium is a dynamic equilibrium, i.e., the
rate of the forward reaction and the rate of the reverse
reaction are equal.

e.g.,
L-amino-acid €< —> D-amino-acid.

If we start out with all L-amino-acid, it will reach an
equilibrium in which the concentration of each species is
constant with time. But L-amino-acid is still converting to
D-amino-acid and D-amino-acid is converting to L-amino-
acid at the same rate.

END OF MATERIAL FOR EXAM ONE



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).

8 The equilibrium distribution is a function of
temperature.

Equilibrium Constant

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.



What affects how rapidly a chemical reaction will
proceed?

a) concentration: rate is often proportional to

concentration of the reactants
a. consider A+ B =2 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) Catalysts: allow molecules to react more easily.

Diagram of reaction coordinate with energy of activation

What doesit mean to say thereaction isonly 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 (107" s) Most of the
molecular collisions do not result in a chemical
transformation.

Very common model of kinetics: 1* 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

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 1*' — order
rate constant with units of s’

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] e
What does it mean: If you know the concentration now, t =0, we

will call that [A],. Using the rate constant, k, you can predict the
concentration at any time in the future.

If [A],=1and k =0.1 s' then
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Half Life

The half

The half
constant.

life of a process is defined as the amount of time required
for half of the initial quantity to react. In our example above, it is
about 7 seconds.

life is important because it is directly related to the rate




t1/2 = %, where “In 2” means the natural logarithm of 2, which

1s 0.693.

If you know the half life, then you really know the rate constant.
Predicting the amount of time
If you know the half life, how to predict how long it will take for a

certain fraction of the reactant to react?

For our example, let us calculate how long it will take for 90% of
A to react.

A) 90% reacted means that [A](t) = 0.1*[A],.
We want to solve for t.
[A](t) = [A], e "

0.1*[A],=[A], e " (we’ll substitute in the numerical value of k
later)

0.1 =e¢ "

How to solve for t?

Take the natural logarithm of both sides of the equation:
In(0.1)=lne ™7

In (0.1) = — k*t.

t=—1In (0.1)/k



NB: The natural logarithm and the exponential function are
inverse functions of each other.



