STA 4321 Bonus Problems

Section 6.6 & Chapter 7

· A fisherman finds that her catch’s weights are approximately exponentially distributed with a mean of 5 kilograms. Due to state regulations, she may catch 5 fish per day. Assume that she catches exactly 5 each day, and that weights of fish caught are independent of one another. Give the distribution of the heaviest fish she catches in a day. 

· A space vehicle has a component that must be working to transmit information back to earth. The manufacturer has found that the lifetimes of the component are exponentially distributed with a mean of 20 months. They want the probability that the vehicle is still able to transmit to earth at 4 years (48 months) to be .95. How many components should they install in a parallel circuit?

· A videotape production process makes tapes with lengths that are uniformly distributed over ther range of (119.0,124.0). A random sample of n tapes are to be selected.

· Give the population mean and variance of the tape lengths.

· Show that the sample mean lifetime converges in probability to a constant as n((  and find the constant.

· Show that the longest of the n tapes converges in probability to 124 minutes.

· The sample variance will converge in proability to what value?

· What is the limiting distribution of the sample mean?

· A chimpanzee rolls a strike in bowling with probability .01. Assuming rolls are independent (no fatigue or learning occurs) and he rolls 300 balls in a zoological experiment, what is the probability that he will roll 5 or more strikes?

· Based on the exact probability using the binomial distribution.

· Based on the Poisson approximation to the binomial. 

· The number of unwanted pop-ups occuring in 30 minutes of net surfing is approximately distributed as Poisson with a mean of 64. Use the normal approximation to the Poisson to give the approximate probability of observing at least 75 unwanted pop-ups in a 30 minute period.

· The times to unload shipmemts at a loading dock are exponentially distributed with a mean of 25 minutes. Assuming independence of loading times:

· What is the approximate distribution of sample means of 100 shipments.

· What is the approximate probability that the mean will be less that 22 minutes?

· What is the approximate distribution of the total time for the 100 shipments? 

· What is the approximate probability that the toatal time exceeds 2600 minutes?

· Give the exact probability for the last problem.

