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1. Inorder to estimate the difference between the average miles per gallon of two different
models of automobiles, samples are taken and the following information is collected.

Model A Model B
Sample Size 20 25
Sample Mean 32 36
Sample Variance 9 10

(@). Assume that both populations are normal distributed and the variances of the two
populations are equal. At 95% confidence develop an interval estimate for the difference
between the average miles per gallon for the two models. (10%)

(b). Assume that the forms of both populations are unknown but the variances of the two

populations are 10 and 12, respectively (o =10,05 =12). At 95% confidence

develop an interval estimate for the difference between the average miles per gallon for
the two models. (10%)

2. Assume you are taking two courses this semester (A and B). The probability that you will
pass course A is 0.835, the probability that you will pass both courses is 0.276. The
probability that you will pass at least one of the courses is 0.981.

(a). What is the probability that you will pass course B? (5%)

(b). Is the passing of the two courses independent events? Use probability information to
justify your answer. (5%)

(c). Are the events of passing the courses mutually exclusive? Explain. (5%)

3. The life expectancy of Timely brand watches is normally distributed with a mean of four years

and a standard deviation of eight months.

(a). What is the probability that a randomly selected watch will be in working condition for
more than five years? (5%)

(b). The company has a three-year warranty period on their watches. What percentage of
their watches will be in operating condition after the warranty period? (5%)

(c). What is the minimum and the maximum life expectancy of the middle 95% of the
watches? (5%)

(d). Ninety-five percent of the watches will have a life expectancy of at least how many
months? (5%)
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4. It is believed that sales of books at a local bookstore follow a Poisson distribution. Below
you are given information on the number of books sold during a sample of 15-minute
intervals.
Number of Frequency
Books
0
1
2 12
3 16
4 19
5 20
6 18
7 16
8
9
(@). What is the average number of books sold during a 15-minute period? (2%)
(b). Using the Poisson distribution, find the probability associated with the number of books
sold and generate the expected number of books sold. (5%)
(c). State the null and alternative hypotheses and calculate the test statistic. (5%)
(d). The hypothesis is to be tested at the 5% level. What is the critical value from the table
for the test and what is your conclusion? (3%)
5. Let f(x,y)=8xy, 0<y<x<1 be the joint probability density function for random variables
x and y. Please find E(Y | x) . (15%)
6.
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to.os,(44) =1.6802, to.os,(43):1-6811v to.os,(42):1-6820
oo aa) = 20154, b o6 sz = 2.0167, ) 16 1y = 2.0181
2 2 2
X0 7y =16.0128, X2 e o =17.5345, X2 0 o) =19.0228
2
Xaos 7y =14.0671,  Xg 05 6 =15.5073, Xj o5 ) =16.9190
D Probability
3 -1 0 1 2 3
Table 1 Standard Normal Distribution
0 001 002 003 004 005 006 007 008 0.09
0.7 02580 0.2611 0.2642 0.2673 0.2704 0.2734 0.2764 0.2794 0.2823 0.2852
0.8 0.2881 0.2910 0.2939 0.2967 0.2995 0.3023 0.3051 0.3078 0.3106 0.3133
09 03159 0.3186 0.3212 0.3238 0.3264 0.3289 0.3315 0.3340 0.3365 0.3389
1.00 0.3413 0.3438 0.3461 0.3485 0.3508 0.3531 0.3554 0.3577 0.3599 0.3621
110 0.3643 0.3665 0.3686 0.3708 0.3729 0.3749 0.3770 0.3790 0.3810 0.3830
120 0.3849 0.3869 0.3888 0.3907 0.3925 0.3944 0.3962 0.3980 0.3997 0.4015
130  0.4032 0.4049 0.4066 0.4082 0.4099 0.4115 0.4131 0.4147 0.4162 0.4177
140 0.4192 0.4207 0.4222 0.4236 0.4251 0.4265 0.4279 0.4292 0.4306 0.4319
150 0.4332 0.4345 0.4357 0.4370 0.4382 0.4394 0.4406 0.4418 0.4429 0.4441
1.60 0.4452 0.4463 0.4474 0.4484 0.4495 0.4505 0.4515 0.4525 0.4535 0.4545
1.70  0.4554 0.4564 0.4573 0.4582 0.4591 0.4599 0.4608 0.4616 0.4625 0.4633
1.80 0.4641 0.4649 0.4656 0.4664 0.4671 0.4678 0.4686 0.4693 0.4699 0.4706
190 0.4713 0.4719 0.4726 0.4732 0.4738 0.4744 0.4750 0.4756 0.4761 0.4767
2.00 0.4772 0.4778 0.4783 0.4788 0.4793 0.4798 0.4803 0.4808 0.4812 0.4817
210 0.4821 0.4826 0.4830 0.4834 0.4838 0.4842 0.4846 0.4850 0.4854 0.4857
220 0.4861 0.4864 0.4868 0.4871 0.4875 0.4878 0.4881 0.4884 0.4887 0.4890
2.30 0.4893 0.4896 0.4898 0.4901 0.4904 0.4906 0.4909 0.4911 0.4913 0.4916
240 0.4918 04920 0.4922 0.4925 0.4927 0.4929 0.4931 0.4932 0.4934 0.4936
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