Math 160 Binomial Probability Distributions

1.
The probability that a heads comes up on a toss of the coin is 50%. Let’s say we toss a coin 14 times.

Using a calculator:

a. Find  P(exactly 9 heads) 



b. Find  P(at most 4 heads)

c. Find  P(less than 3 heads)



d. Find  P(more than 10 heads)


Now, here’s a histogram showing all of the probabilities for this problem. Double check that it is correct by using your calculator to generate all binomial probabilities in L2.

Does this look like it might be a normal distribution? 

(Later, we’ll come up with more technical ways of figuring out if a binomial distribution is normal enough.)
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From this chart, find P(at most 6 heads) 

(“at most” gives people trouble. Consider this sentence: “There can be at most 11 people on an elevator”. How many people could be on the elevator?)
Now, for this problem of tossing a coin 14 times, find the mean (expected value) and standard deviation of the random variable x. Recall that µ = np and (2 = npq. 

2.  
Airlines have a policy of overbooking flights because they expect that some ticketed passengers won’t show for their flight.  In fact, for Southwest Airlines, the no-show percentage is 20%.  That means that 20% of passengers scheduled for flight don’t actually take their flight.
a. 
Let x be the random variable that represents the number of passengers who don’t show for a flight.  What is the expected value of x if there are 137 available seats on a flight?  [expected value is the same as the mean]

b.  
What is the standard deviation of the random variable x?

c.  
The rule of thumb is anything beyond 2 standard deviations is unusual.  Would it be unusual to have 35 of the passengers be no-shows?

d. 
Southwest Airlines planes hold 137 passengers.  Southwest tends to overbook their flights by 14 seats. So, even though there are 137 seats, they sell 151 tickets. Therefore, if fewer than 14 of the scheduled passengers are no-shows, then Southwest has a problem on their hands (too many people for too few seats).   What is the probability that fewer than 14 are no-shows (out of 151 passengers)?

3. Several econ students are unprepared for a multiple-choice quiz with 25 questions, and all of their answers are guesses.  Each question has 5 possible answers and only one of them is correct.

a. Find the mean (expected value) and standard deviation for the number of correct answers for such students.

b. Would it be unusual for a student to pass by guessing, getting at least 18 correct answers?  Why or why not?

4. A container has 50 marbles.  22 of the marbles are blue, 11 are red, 8 are yellow, and the rest are white.  Suppose we sample 5 marbles in a row, with replacement.

a.  What is the probability that exactly 4 of them are blue?

b.  What is the probability that at least one is yellow?

c.  What is the probability that fewer than 2 are white?

d.  How many would you expect to be red?

