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[\ S'%) . Let X be a continuous random variable with density
f(x) = cx? -3gxs3 ‘
(a) Assuming that f(x) = O elsewhere, find the value of ¢ that makes this a density.

() Find E{X} and E{ X?] from the definitions of these terms.

(¢) Find Var X and o.

(d) and P[X < 2]; P[~]1 £ X £ 2], P[X > 1] by direct integration.

(e) Find the closed form expression for the cumulative distribution function F.

2. Cg_of/o) " (a) Find the moment generating function for a binomial random variable with
parameters n and p.

(b) Use my(r) to show that E[X] = np.
(c) Use m (1) to show that E[X?] = np® — np* + np.
(d) Show that Var X = npq where g =1 — p.

2 (157 Y A chemical engineer is in charge of a particular process at an oil refinery. Past
experience indicates that 10% of all shutdowns are due to equipment failure -alone
.5% are due to a combination of equipment failure and operator error, and 40%'
involve aperator error. A shutdown occurs. Find the probability that
(a) equipment [ailure or operator error is involved
(b} operator error alone is involved
{¢) neither operator error nor equipment failure is involved
{d) operator error is involved given that equipment [ailure accurs
(e) operator error is involved given that equipment failure does not occur

& | lf‘yo ) A vote is to be taken among the residents of a town and the surrounding
) county to determine whether a proposed chemical plant should be con-
structed. The construction site is within the town limits and for this reason
many voters in the county feel that the proposal will pass because of the large
proportion of town voters who favor the construction. To determine if there is
a significant difference in the proportion of town voters and county voters
favoring the proposal, a poll is taken. If 120 of 200 town voters favor the
proposal and 240 of 500 county residents favor it, would you agree that the
proportion of town voters favoring the proposal is higher than the proportion
of county voters? Use a 0.025 levei of significance.
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The television picture tubes of
years and a standard devia

L. US'd/a)

a mean lifetime of 6.0 years and a standard deviation of 0.8 yea
probability that a random sampl

mean lifetime that is at least 1 y
49 tubes from manufacturer B?

[

‘
6. (30 b
should be related to usage and have co
and annual maintenance expense.

manufacturer A have a mean lifetime of 6.5

tion of 0.9 year, while those of manufacturer B have

r. What is the

¢ of 36 tubes from manufacturer A will have a

ear more than the mean lifetime of a sample of

The PYH&D Company is in the process of deciding whether or not to purchase a
/ ~maintenance contract for its new word-processing system. They feel that maintenance expense

llected the following information on weekly usage (hours)

Weekly Usage Annusl Maintensnce
(bours) Expense ($100s)
13 17.0
10 22,0
20 30.0
28 37.0
32 47.0
17 30.5
24 32.5
3 19.0
40 51.5
k] 40.0

a. Develop the estimated regression |
of dollars, to weekly usage.

b. Test the significance of the relatio
c. PIJHA&D expects 1o operate the wo

ine that relates annual maintenance expente, in hundreds

nship in {a) ¢ tne o ~ .05 level of significance.
rd processor 30 hours per week. Develop a 95% prediction

interval for the company's annual maintenance expense.

d.
Why or why not?

If the maintenance contract costs $3000 per year, would you recommend purchasing it?
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