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Activity

As a special promotion for its 20-ounce bottles of soda, a soft drink company printed a message on the inside of each
bottle cap. Some of the caps said “please try again” while others said “you’re a winner!” The company advertised the
promotion with the slogan “1 in 6 wins.” Seven friends each buy 1 20 ounce soda at a local convenience store. The store
clerk is surprised when 3 of them win a prize. Is this group of friends just lucky or is the company’s 1-in-6 claim not
correct? Let’s figure that out.

Let’s assume that the company is telling the truth and that every 20 ounce bottle of soda it fills has a 1 in 6 chance of
getting a cap that says “you’re a winner!” We can model the status of an individual bottle with a six-sided die; let 1

through 5 represent “please try again” and 6 represent “you’re a winner!”

1) Roll your die seven times to imitate the process of the seven friends buying their sodas. How many of them won
a prize?

2) Repeat step 1 four more times. In your 5 repetitions of this simulation, how many times did three or more of the
group win a prize?

3) Combine results with the whole class. What percent of the time did the friends come away with three or more
prizes, just by chance?
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4) Based on your answer in step 3, does it seem plausible that the company is telling the truth, but that the seven
friends just got lucky? Let’s describe this all together, combining all our ideas.
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Chance behavior is / Y\/ﬂﬂ\ ) )U\Z/ in the short run but has a regular and _|'}/ f ﬁ pattern in the long run.

Activity Toss | Outcome

Grab a coin. Be sure it has a heads and a tails on it...otherwise how will this work? 1

What is the chance of getting a heads when you toss a coin? Tails? Are they the same? 3

7 T2 Yes

Toss your coin 10 times. Record the number of heads and tails you get in the chart to the right. j
6 5

What is the proportion of heads? L}/l O /(0 L{/[D %}D {ﬂ//O 6

7

Repeat the process 4 more times (so 40 more throws). 8

Toss 11 12 13 14 15 16 17 18 19 20 9

Outcome 10

Toss 21 22 23 24 25 26 27 28 29 30

Outcome

Toss 31 32 33 34 35 36 37 38 39 40

Outcome

Toss 41 42 43 44 45 46 47 48 49 50

Outcome

What do you notice?
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What would happen if you tossed the coin 100 more times? Does the proportion of heads exactly equal to 0.5? Close to
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What does the following statement mean: “If you toss a fair coin, the probability of heads is 0.5”
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Predict what will happen if you change the probability of heads to 0.3. Now watch the applet fo test our predictions.
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If you toss a coin, you can get heads or tails. If you “toss” a thumbtack, it can land with the point sticking up or the point
sticking down. Does that mean that the probability of a toss thumbtack landing point up is 0.5? How could you find out?
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Graph your results of your 50 trials below by proportions. Create a bar graph for heads and tails. Remember, bar graphs
do not touch.
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Cumulative Relative Frequency graphs
Now let’s make a cumulative relative frequency chart for the class data.
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What do you notice as you are looking at this graph?
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Law of Large numbers

The fact that the proportion of heads in many tosses eventually closes in at 0.5 is guaranteed because of the law of large
numbers. It says that if we observe more and more repetitions of any chance process, the proportion of times that a
specific outcome occurs approaches a single value. This value is called probability

Define probability below (from the book) \Q{S —I—/}r\L mp&mm O-F/b%
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Outcomes that never occur have probability ( ; . Outcomes that happen on every repetition have a probability of __
Outcomes that happen half of the time have a probability of ) d
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