ié EP ji'ﬁéj’l()l'f%if}c‘]}%/gﬁ ‘i‘iﬁﬂ%g i%%igih% %3 0008 FHE RS

# 8| %P 2

WA | TEIRAZHKETEEZZA
BF e hE
%5 |@ - Ba TH | 100 s

RGN EEREREETEREE - # 3 HE | H

In a simple 6-from-49 lottery, a player chooses six numbers from 1 to 49 (no duplicates are

allowed). If all six numbers on the player's ticket match those produced in the official drawing

(regardless of the order in which the numbers are drawn), then the player is a jackpot winner.

Suppose 1,2, 11, 26, 27, and 31 are the winning numbers of one draw. What is the probability

for the same set of numbers to win jackpot in the next draw? (5%)

A Ph.D. student studying for a qualifying exam recognizes five potential essay questions that

might be the one asked on the exam. Unfortunately, this person has time to study for only one of

the essay questions. The student picks, at random, one of the questions to study. If the student

studies the right question, the probability of passing the exam is 0.85. If one of the other four

questions is on the exam, the probability of passing is 0.20. The exam does, in fact, contain one

of the five questions.

(1) What is the probability the candidate will pass the test? (5%)

(2) Suppose the candidate passes, what is the probability that this person picked the correct
question to study? (10%)

Suppose there is an assembly line which runs 24 hour a day. The daily number of the assembly

line shutdowns follows a Poisson distribution with mean 3.0.:

(1) What is the probability that there are more than three shutdowns in a day? (5%)

(2) Suppose three shifts are scheduled for the assembly line, each shift covers 8-hours of
working. What is the probability that there is more than 1 shutdown in one shift? (10%)

(3) Assume that the company loses $50,000 with each shut down. Calculate the expected daily
loss. (5%)

(4) If a shutdown happens at 9:00AM in one day, what is the probability that the next
showdown would happen before noon in the same day? (10%)

Two catalysts may be used in a batch chemical process. Twelve batches were prepared using

catalyst 1, resulting in an average yield of 86 and a sample standard deviation of 3. Fifteen

batches were prepared using catalyst 2, and they resulted in an average yield of 89 with a

standard deviation of 2. Assume that yield measurements are approximately normally distributed

with the same satandard deviation.

(1) Is there evidence to support a claim that catalyst 2 produces a higher mean yield than
catalyst 1?7 Use a = 0.01. (10%)

(2) Find a 99% confidence interval on the difference in mean yields that can be used to test the
claim in part (1). (10%)

A random sample of 500 citizens in Taichung City is asked if they favor the use of oxygenated

fuels year-round to reduce air pollution. If more than 400 citizens respond positively, we will

conclude that more than 60% of the citizens favor the use of these fuels.

(1) Find the probability of type I error if exactly 60% of the citizens favor the use of these fuels.
(10%)

(2) What is the type II error probability §3 if 75% of the citizens favor this action? (10%)

Suppose we have a random sample of size 27 from a population denoted by X, and E(X) = u, and

ViX)=0% LetX, = '2%;21'221 X;and X, = %27{;1 X, be two estimators of u. Which is the better
estimator of u? Explain your choice. (10%)
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