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Notes: The statistical tables you may use in this exam are listed in page 2.

Problem 1 (10%) Let X be a random variable with probability distribution

f{x) +2x)/2, -t <x <l

=
0, elsewhere

Find the probability distribution of the random variable Y = X2.

Problem 2 (20%) The answering machines of manufacturer A have a mean
lifetime of 7 years and a standard deviation of 0.9 year, while those of
manufacturer B have a mean of 6.5 years and a standard deviation of 0.8 year.
What is the probability that a random sample of 36 answering machines from
manufacturer A will have a mean lifetime that is at least T year more than the mean
lifetime of a sample of 49 answering machines from manufacturer B?

Problem 3 (20%) A study is made to determine if a cold climate results in more
students being absent from school during a semester than a warmer climate. Two
groups of students are selected at random, one group from a cold arca A and the
other group from a warmer area B. Of the 300 students from A, 60 were absent at
least 1 day during the semester, and of the 400 students from B, 52 were absent 1 or
mote days. Find a 95% confidence interval for the difference between the fractions
of the students who are absent in the two areas.

Problem 4 (20%) The average length of {ime for students to register for fall
classes at a certain college has been 60 minutes with a standard deviation of 10
minutes. A new registration procedure using modem computing machines is being
tried. If a random sample of 12 students had an average registration time of 52
minutes with a standard deviation of 11 minutes under the new system, test the
hypothesis that the population mean is now less than 60, using a level of significance
of (1) 0.05, and (2) 0.01. Assume the population of times to be normal.

Problem 5 (15%) Three cards are drawn {romm an ordinary deck of playing
cards, with replacement, and the number Y of spades 1s recorded. After repeating
the experiment 64 tunes, the {ollowing ocutcomes were recorded:

I3

N 0 | 3

21 31 12 0

f

Test the hiypothesis at the 0.05 level of significance that the recorded data may be
filted Dy the binomial distribution b(y:3, 1/4), le, p(y) = Cy3 (14w (3/4)3y , lory =
6,1,2,3

Problem 6 (15%) Apply the least square estimation to Istimate a nonlinecar
rearession equation vy = b¥, for the following dala:

X 1 [2 3 3 6

Lad |

v 7 90 1090 2900

el

20
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Table Vit
_Critical Values of the ( Distribution

Table VI+ Critical Values
of the Chi-Square Distributicn
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