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/ Suppose X and Y are independent, cach uniform on the unit interval (0, 1). Find the
// p.d.f. of their sum. .

ol A certain type of unit has an exponential time to failure, with mean two hours. Find the
20% probability
(a) that one unit lasts at least 4 hours.
(b) that at least one of a pair of units operating independently lasts four hours—that
is, that ¥ > 4, where Y is the longer of two lifetimes,
{c) E(Y), with Y asin (b).
(d) E(W), where W is the first failure in the pair in (b).

sy LetXhavethe pdf f(x) -.lje-ixl . Find
@ PUXI>1. @® PX>1[1X|>1). .

4_" g A bowl contains five white and three black chips. Two chips are selected at random, one
/(,% at a time. Find the probability that the first is black, given that the second is white,
(a) If there is replacement and mixing after the first selection.
(b) If there is no replacement.
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LY 30 % " A plant produces sulfur bricks that are used for structures in high:strcss
industrial environments. The production process is currently molding bricks with a mean weight of
g = 1.740 kilograms and a standard deviation of o = 0.030 kilogram.

&% What are the mean and standard deviation of the sampling distribution of X for a random sample
of size (1)n = 9,(2)n = 507 ¢lo% D

b: Forarandom sample of 50 bricks, find the probability that the sample mean will (1) exceed 1,745,
(2) lie within +0.005 of p. (10% )

(A Fc_r a random sample of 50 bricks, within what interval centered around w will X fall with prob-
ability 0,907 What is the corresponding interval when n = 1007 What is the effsct of the larger
sample size on the width of the interval? (e %)

6. 207 In a test involving highway cruising at 55 miles per hour, eight new cars of 2.
certain make were randomly selected from the production line, and each was driven 1000 mile§:
without an oil additive and 1000 miles with an oil additive, The order of the two runs was indepen-,

dently randomized for each car. Let X, and X, denote the miles per gallon for a car without and with’;

the oil additive, respectively. Data for the differences D = X, = X, follow:

Car: 1 2 3 4 5 6 7 8

D: 187 171 . 2.38 2.19 1.89 1.96 1.76  2.00

Assume that the population of differences is normal,

Q: Construct a 90 percent confidence interval for g, ~ u,, the difference in the mean miles pes:
gallon with and without the additive. Interpret the confidence interval. (10 %)

b: Test whether the oil additive increases the mean gas mileage, Control the a risk at 0.05 when
Hp = py = u, = 0. State the alternatives, the decision rule, the value of the test statistic, and the

conclusion, (10 2 )
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