Probability (Math 336) – Exam #2

Fall 2005 – Hartlaub
Complete all of the problems below.  You may use the properties and results we have proven in class and in homework exercises without proof, unless the problem specifically asks for a proof of a particular result.  The point values for each part are provided in parentheses.  Good Luck and enjoy your break!

1. Let Y denote a binomial random variable with 
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 trials and probability of success
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.  Find the probability generating function for Y, and use it to prove that
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2. The U.S. Mint produces dimes with an average diameter of 0.5 inches and standard deviation 0.01.  Use Chebychev’s inequality to find a lower bound for the number of coins in a lot of 400 that are expected to have a diameter between 0.48 and 0.52.  (15)
3. Customers arrive at a checkout counter in a department store according to a Poisson distribution at an average of seven per hour.  
a.
During a given hour, what is the probability that at least two customers arrive at the checkout counter?  (5)
b.
Find the probability that exactly two customers arrive in the two hour time period between 2:00 pm and 4:00 pm.  (5)
c.
Would your answer in part (b) increase, decrease, or stay the same if the time period was changed to two separate 1-hour periods that still total two hours, say between 1:00 and 2:00 pm or between 3:00 and 4:00 pm?  Justify your response by computing the probability with appropriate random variables for each hour.  (15)
4. The length of time required by students to complete a 1-hour exam is a random variable with a density function given by
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a.
Find c. (5)
b.
Find the cumulative distribution function.  (5)
c.
Find the probability that a randomly selected student will finish in less than half an hour.  (5)
d.
Given that a particular student needs at least 15 minutes to complete the exam, find the probability that he will require at least 30 minutes to finish.  (5)
5. Explosive devices used in mining operations produce nearly circular craters when detonated.  The radii of these craters are exponentially distributed with mean 10 feet.  Find the mean of the areas produced by these explosive devices.  (15)
6. Mark each statement as true or false.
a.
If 
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are independent random variables then
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b.
If 
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c.
In order to simulate a sample of size 
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 from an exponential distribution, we can simply apply the transformation 
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to 10 random numbers from the interval
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d.
The expected value of an indicator random variable is equal to 1.  (5)
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