STA 4321/5325 Exam 3 – Spring 2005   PRINT Name________

Show all work!

1. The lifetimes of a particular brand of light bulbs is exponential with parameter . Derive the distribution of the sum of the lifetimes of n bulbs, assuming the lifetimes are independent of one another, by completing the following parts.

a) State the moment generating function for Xi 
b) Obtain the moment-generating function for U=X1+…+Xn (show all work and state any results you use in intermediate steps)

c) Based on your result from b), what is the distribution of U (state any pertinent parameters).

2. X1,…,X25 are independent and normally distributed with mean 100 and standard deviation = 10. State the probability distribution of the sample mean: 
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3. Let X1 and X2 represent the proportions of time, out of one workweek that employees I and II spend on their assigned tasks. The joint relative frequency behavior of X1 and X2 is modelled by the probability density function:
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a) Give the marginal distribution for X1 and sketch it.

b) Set up the integral (be very specific on limits of integration) to find P(X1+X2 > 1)

4. The proportion impurity in batches of a chemical are distributed by the following density function: 
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Obtain the density function for the value of batches, where V=3(1-X)

5. For random variables that have the following moment-generating functions, give their distributions (be specific with respect to parameter values).

a) MU(t) = (1-5t)-10                   U~ ________________________

b) MW(t) = exp{50t + (25t2/2)}            W~ _____________________

c) MV(t) = exp{5(et-1)}           V~ ____________________

6. The following joint probability distribution represents the relative frequency of the numbers of movies and professional sporting events attended in a weekend for residents in a large city. 

Movies\Sports
s=0
s=1
s=2

m=0
0.35
0.20
0.05

m=1
0.25
0.05
0.05

m=2
0.05
0.00
0.00

a) Give the marginal distribution of the numbers of movies attended

b) Give the conditional distribution of the number of sporting events attended given the person attended 0 movies.

c) Letting M=# of movies attended and S=# of sporting events, E(MS)=0.15 and E(S)=0.45. Give the Covariance of the numbers of movies and sporting events.

7. The number of orders placed to a specialty firm in a day is distributed as a Poisson random variable with mean of 5 per day. The number of the items ordered that are in stock is Binomial with probability of being in stock equal to 0.80. Assume the availability of items are independent, as they have a wide variety of goods and no one orders duplicates.

a) What is the average of the daily number of items ordered that are in stock?

b) What is the variance of the daily number of items ordered that are in stock?
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