Problem Set (4): Continuous Distributions
APPLICATIONS: UNIFORM DISTRIBUTION
1. In certain experiments, the error made in determining the density of a substance is a random variable having a uniform density with ( = -0.015 and β = 0.015. Find the probabilities that such an error will

a. be between -0.002 and 0.003;
b. exceed 0.005 in absolute value.
APPLICATIONS: EXPONENTIAL DISTRIBUTION

2. The mileage (in thousands of miles) that car owners get with a certain kind of radial tire is a random variable having an exponential distribution with θ = 40. Find the probabilities that one of these tires will last
a. at least 20,000 miles;
b. at most 30,000 miles.
3. The amount of time that a watch will run without having to be reset is a random variable having an exponential distribution with θ = 120 days. Find the probabilities that such a watch will 

a. have to be reset in less than 24 days;
b. not have to be reset in at least 180 days.
4. The number of planes arriving per day at a small private airport is a random variable having a Poisson distribution with λ = 28.8. What is the probability that the time between two such arrivals is at least 1 hour?
5. The number of bad checks that a bank receives during a 5-hour business day is a Poisson random variable with λ = 2. What is the probability that it will not receive a bad check on any one day during the first 2 hours of business?
6. A certain kind of appliance requires repairs on the average once every 2 years. Assuming that the times between repairs are exponentially distributed, what is the probability that such an appliance will work at least 3 years without requiring repairs?
7. The average number of lightning strikes on transformers during the severe thunderstorm season in a given area is 2 per week. Assume that a Poisson process is in operation, and find the probability that during the next storm season one must wait at most 1 week in order to see the first transformer strike.
APPLICATIONS: NORMAL DISTRIBUTION

8. Suppose that the amount of cosmic radiation to which a person is exposed when flying by jet is a random variable having a normal distribution with a mean of 4.2 mrem and a standard deviation 0.8 mrem, find the probability that a person will be exposed to less than 3.8 mrem of cosmic radiation on a flight. 
9. Let X denote the lag time in a printing queue at a particular computer center. That is, X denotes the difference between the time that a program is placed in the queue and the time at which printing begins. Assume that X is normally distributed with mean 12 minutes and variance 16.

a. Find the probability that a program will reach the printer within 8 minutes of arriving in the queue.

b. Find the probability that a program will take longer than 22 minutes to reach the printer.
c. Find the probability that the lag time in queue will be between 16 and 20 minutes?
d. Find the time with the property that 20% of programs will reach the printer within that time?
e. Would you be surprised if it took longer than 22 minutes for the program to reach the printer? Explain.
10. In a photographic process, the developing time of prints may be looked upon as a random variable having the normal distribution with g = 15.40 seconds and u = 0.48 second. Find the probabilities that the time it takes to develop one of the prints will be
a. at least 16.00 seconds; 

b. at most 14.20 seconds; 

c. anywhere from 15.00 to 15.80 seconds.
11. Suppose that the actual amount of instant coffee that a filling machine puts into "6-ounce" jars is a random variable having a normal distribution with σ = 0.05 ounce. If only 3 percent of the jars are to contain less than 6 ounces of coffee, what must be the mean fill of these jars?
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