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How Probability Can Win You Money!
Tree Diagram Practice

1. At an ice cream store they have four flavors of ice cream: vanilla, chocolate, strawberry, and mint. They also have two types of nut toppings: almonds or peanuts. They also have two types of cones to choose from: sugar cone or plain cone. How many different types of ice cream cones can they make? (Draw and list all possible combinations)

Applying Theoretical and Empirical Probability
2. Determine the theoretical probability of drawing a black card (club or spade) from a standard deck of cards. State any assumptions you used.

3. Determine the empirical probability knowing: You count 42 head when you toss a coin 100 times. If you don’t know whether the coin is fair, what is the probability the next toss will be a tail?

Applying Law of Large Numbers and Expected Value
4. Suppose you toss a fair coin 10,000 times. Should you expect to get exactly 5000 heads? Why or why not? What does the law of large number tell you about the results you are likely to get?

5. An insurance policy sells for $900. Based on past data, an average of 1 in 50 policy holders will file a $10,000 claim, an average of 1 in 100 policyholders will file a $25,000 claim and an average of 1 in 250 policyholders will file a $60,000 claim. Find expected value per policy. If the company sells 10,000 policies, what is the expected profit or loss?
6. Consider a lottery game in which six balls are drawn randomly from a set of balls numbered 1 through 42. One week, the winning combination consists of balls numbered 21, 4, 17, 33, 40, and 9. The next week, the winning balls are numbered 1, 2, 3, 4, 5, and 6. Is the second winning set more or less likely than or just as likely as the first? Explain.
7. In a large casino, the house wins on its blackjack tables with a probability of 50.7%. All bets at blackjack are 1 to 1: If you win, you gain the amount you bet; if you lose, you lose the amount you bet. 

a. If you bet $1 on each hand, what is the expected value to you of a single game? What is the house edge?

b. If you played 100 games of blackjack in an evening, betting $1 on each hand, how much should you expect to win or lose? Explain

c. If you played 100 games of blackjack in an evening, betting $5 on each hand, how much should you expect to win or lose? Explain
d. If patrons bet $1,000,000 on blackjack in one evening, how much should the casino expect to earn? Explain.

