STA 4321/5325 Exam 2 – Spring 2005   PRINT Name________

Show all work!

1. The moment generating function for the Gamma distribution is (1-t)-.   Use this to derive the mean and variance of the Gamma distribution.

2. The number of imperfections in the weave of a textile has a Poisson distribution with a mean of 3 per square yard. 

a) What is the probability that 1-square yard sample will have at least one imperfection.

b) The cost of repairing the imperfections in the weave is $8 per imperfection. Give the mean and standard deviation of the repair costs for a 6-square yard bolt of the textile.

3. Calls coming into a service center follow a Poisson distribution with a mean of 6 per hour. What is the probability that over a half hour passes between successive calls?

4. People with a certain condition have scores on a blood test that are normally distributed with a mean of 25 and standard deviation of 3. People who do not have the condition have scores that are normally distributed with mean 18 and standard deviation 4. 

a) What should the cut-off score for a positive test be if the want the test to have a sensitivity of 96%? That is P(Test Positive|Condition Present)=0.96

b) Based on your answer to part a), what is the specificity of the test? Note: Specificity=P(Test Negative|Condition Absent).

5. The proportion of impurities per batch in a certain type of industrial chemical is a random variable X with probability density function
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Batches with proportion impurity more than  0.30 cannot be sold. What is the probability a randomly selected batch cannot be sold for this reason?

6. The Fantasy 5 lottery game in Florida allows people to choose 5 (different) numbers between 1 and 39 inclusive. The state then draws 5 numbers at random without replacement from the same set of numbers. What is the probability a ticket you purchase matches all 5 numbers?

7. Derive the moment generating function for the geometric distribution.
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