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1. Let the number of flight arrivals per hour at the CCK airport be a random variable x and the
number at the TPE airport be another random variable y. Also, E[x] = 5, V[x] = 8, E[y]=10, and
V[y] = 18. The variables x and y are independent.

(1
(2)

Find E[x-y] and E[3x-2y]. (10%)

Find V[x-y] and V[10-2x]. (10%)

2. Assumbe that a bank knows from past experience that between 10 and 11 a.m. of each
day, the mean arrival rate is 4 = 60 customers per hour.

(D

(2)

What is the probability that exactly two customers will arrive in a given one-minute time
interval between 10 and 11 a.m? (10%)

What is the probability that there are more than three customers will arrive in a
given one-minute time interval between 10 and 11 a.m.? (10%)

3. One-fourth of the customers entering a local supermarket are less than 25 years old. One
percent of the customers less than 25 years old make a major purchase (over $3000), and
5% of the customers 25 or older make a major purchase. What is the probability that if a

- major purchase is made, it was by a person 25 or older? (10%)

4. Past experience has indicated that the pull-off force of an adhesive used in manufacturing
a connector for a motorcycle engine application is normally distributed and ¢ = 16 N. A
random sample of sixteen specimens is tested, and the average pull-off force is found to be
400 N and the standard deviation is 9 N.

(1
@)
3)

4

Test the hypothesis that mean pull-off force is 410 N. Use a = 0.05. (10%)
What is the P-value for the test in part (1)? (5%)

If the type II error for the test in part (1) is 0.119, what values could the true mean be?
(10%)

Explain how you could answer the question in part (1) with a confidence interval on mean
pull-off force? (10%)

5. LetXi, X3, ..., Xu be a random sample of size n from a population with mean x and
variance o°.

(M
@)

Show that X is a biased estimator of U, (12%)

Find the amount of bias in this estimator. (3%)
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Cumulative Standard Normal Distribution
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