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Note: 1) Simple answers without calealation procedures or explanations do net gel any score.
2) The statistical table you may use in this exam is located at the hottom of this page.

Problem 1 (10%): Suppose that a random variable X can take each of the five values -2, 0, 1,
3, 4 with equal probability. What is the standard deviationof Y = 4X - 5.

Problem 2 (10%) : Let X and Y be discrete random variables with join distribution

fix, ¥y  =(xyV1§, x=1,2,3y=1,2
0, elsewhere

o

Find the probability distribution of the random variable Z = XY.

Problem 3 (20%): A test was given Lo 55 girls and 70 boys. The girls made an average grade
of 76 with a standard deviation of 6, while the boys made an average grade of 80 with a
standard deviation of 8. Find a 96 % confidence interval for the difference p-po, where i is
the mean scoere of all boys and | is the mean score of all girls who might take this test,

Problem 4 (20%): A manufacturer of sports equipment has developed a new fishing line that
he claims has a mean breaking strength of & kilograms with a standard deviation of 0.5
kilogram. Test the hypothesis that p = 8 kilograms against the alternative that p # 8
kilograms if a random sample of 50 lines is tested and found to have a mean breaking strength
of 7.8 kilograms. Use a 0.01 level of significance.

Problem 5 (20%): The pressure P of a gas corresponding to various volumes V was recorded

as follows: .
Viem3) 30 60 70 o) 100
P(kg/cm3) 64.7 al.3 40.5 25.9 7.8

The ideal gas law is given by the equation PV' = C, where y and C arc constants. 1Jse the least
square method to estimate y and C from the given data.

Problem 6 (20%): Suppose that an examinalion contains 99 questions arranged in a sequence
from the easiest to the most difficult. Suppose that the probability that a particular student
“will answer the first question correctly is 0.99; the probability that he will answer the second
question correctly is 0.98; and, in general, the probability that he will answer the i" question
correcily is 1-(i/100) fori =1, ..., 99. [t is assumed that all questions will be answered
independently and that the student must answer at least 60 questions correctiy to pass the
examination. What is the probability that the student will pass the examination?
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