Coin Toss Game – Possible and Probable Outcomes
Experience has taught us that certain outcomes are more probable than others. If you drop buttered bread on the floor, about half the time it will land buttered side up and the other half of the time, you (or your dog) get to clean a mess off of the floor. If you dropped the bread 100 times, you wouldn’t expect it to fall one way all 100 times. Dropping 2 slices of bread 100 times would yield a wider range of results. What would the probability of both slices falling butter side up, buttered side down or one of each?

Objective: Play a coin toss game and plot frequency vs. outcome.

Materials: Coins, graph paper

Procedure:

Part 1 One coin.

Flip one coin 40 times. Record the result of each toss as the number of heads 

( i.e. one head n = 1, one tail n = 0). Plot a graph of frequency vs. n
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Part 2 Two coins
Flip two coins 40 times. Record the result of each toss as the number of heads 

( i.e. 2 heads n = 2, one head, one tail n = 1, two tails n = 0). Plot a graph of frequency vs. n
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Part 3 10 coins. 
Flip ten coins 10 times. Record the result of each toss as the number of heads 

( i.e. one head, nine tails n = 1, two heads, 8 tails n = 2 nine heads, one tail n = 9). Pool the classes results and plot frequency vs. n.
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Questions:
1. Based on your results, do you think an individual coin has a preferred state? (Does it prefer to come up heads or tails?) Explain your answer.

2. Based on your results, do you think the system (the collection of coins) has a preferred state? (Does it prefer to come up all heads, all tails, some of each?) Explain your answer.

3. Why do you think some states are more preferred than others?

4. We define the outcome, n, as a macro-state. We define the number of ways that that outcome can occur as a micro-state (i.e part 2 for the n = 1 macro-state the coins could have landed HT or TH). If you look at some of the least preferred macro- states vs. the number of most preferred macro-states, how do the number of micro-states for each compare?

