Notes on teaching Chemistry 126 using Introduction to Molecular Thermodynamics
Bob Hanson

Day 1 (Fri 2/8/02):
Chapter 1, Sections 1.1-1.8

Probability: Six Ideas

On hand: deck of cards, dice

Summary: I don’t spend much time talking about the syllabus, which is available on the web. We get going, and I pose lots of questions and try to encourage students to come up with all the answers. 

1. Px = (# of ways of getting x)/(total number of ways of getting anything)

example: prob of drawing an ace? (4/52)=8%

2. “AND” probability MULTIPLIES

example: draw two cards, one after the other. What’s the probably of the first one being an ace AND the second one also being an ace? (4/52)x(3/51)=0.45%

3. “OR” probability ADDS

example: What is the probability that the top card is either an ace or a king? (4/52+4/52)=8/52=16%

4. “AND” and “OR” probability can be combined

example: What is the probability that the top two cards are an ace and a king? Well, this is tricky, because it could be Ace-King or King-Ace. So we get (4/52)x(4/51)+(4/52)x(4/51)=1.2%

5. Pnot x = 1 – Px
example: What is the probability that the first card is not an ace? Well, since the probability of it being an ace is 4/52, then with this idea the probability of it being not an ace is 1 – 4/52 = 48/52 = 92%

6. There are two interpretations of all of this. 

a. gambler’s interpretation: “This next card will probably be….” “My chances of winning this time are…”

b. casino interpretation: “Over the long haul, we will win this many times.”

So, what does this have to do with chemistry? Well, in chemistry we are generally working with HUGE numbers of molecules. We basically take the casino’s perspective. The casino knows that over time—over many, many games—it will come out ahead precisely because probability works so well with large numbers of things. For us, given a mole of atoms, we can be confident that the statistics will work. We’ll see how this works with a simple reaction next time.

