HANDOUT #3
Probability (Binomial and Normal Calculations)

1.  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?


B.  What is the standard deviation of the random variable X?


C.  It is known that 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)?


2.  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?
3.  A particular CD has 12 songs on it.  In how many different orders could you play all 12 songs?
4.  To form a committee of 6 people from 30 employees, how many different options are there?
5.  According to an article in Newsweek, the rate of water pollution in China is more than twice that measured in the US and more than three times the amount measured in Japan.  The mean emission of organic pollutants is 11.7 million pounds per day in China.  Assume the water pollution in China is normally distributed throughout the year with a standard deviation of 2.8 million pounds of organic emissions per day.


A.  If we were to randomly select a day and measure the emission of organic pollutants, what is the 
probability that it would exceed 10 million pounds?  (Report probabilities rounded to 4 decimal places)



B.  How low would a particular day's emissions have to be so that it qualifies as one of the lowest 17%?


C.  How high would a day’s emissions be to qualify as top 7% most polluted?


D.  What is the probability that a day’s emissions are somewhere between 11 million pounds and 13 
million pounds?



E.  Suppose 15 days are randomly selected.  What is the probability that the average daily emission 
exceeds 12.4 million pounds?  In other words, what’s  P(
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6.  Based on census records, a certain city is thought to have a demographic makeup that is 22% Hispanic.  If a random sample of 50 people is chosen, what is the probability that the sample contains more than 15 Hispanics?

We will use the normal approximation to the binomial here.  
7.  It is assumed that 58% of the current college/university population is female.  In a random sample of 100 college students, what’s the probability that the sample proportion is higher than .62?  In other words, what’s 

P(
[image: image2.wmf]62

.

>

p

)

)

Key:  1.   27.4,  4.68,  no,  .0001     2.  .105, 
.582,  .778,  1.1 reds
3.  479,001,600   4.  593,775    5 .7291,  9.028 mill. pounds, 15.832 mill. pounds,   .2759,   .1665     6. .0618     7.  .209
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