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1. (10 points) A random sample of 20 students yielded a mean of X= 72 and a variance of s* = 16 for scores on
"a college placement test in mathematics. Assuming the scores to be normally distributed, construct a 98%

confidence interval for o2

2. (10 points) Show that -1< p<1 where p is the coefficient of correlation.

3. (20 points) In an accelerated life test, the principal material is aged by exposing it to 70°C for 168 hours. The
tensile strength of the specimens of this material is measured before and after the aging process. The following
data (in psi) are recorded:
Specimen | 1 2 3 4 5 6 7 8 9 10
Original |215 |[226 |[226 |[219 222 231 |234 [219 [209 |[216
Aged 203 1216 (217 |211 |215 (218 (224 |210 201 207
Find a 99% confidence interval (CI) on the mean difference in tensile strength.

(a) Assume the samples are paired.

(b) Assume the samples are not paired.

(c) The pairing of samples usually leads to smaller a CI. Explain why.

4. (20 points) Five delaminated beams made from composite laminates were subjected to loads, and the
resulting frequencies were as follows (in Hz): 230.66, 233.05, 232.58, 229.48, 232.58. Is there evidence to
support that mean natural frequency is 235Hz?

(a) Use the approach of hypothesis testing with a=0.10. L

(b) Use P-value approach. o

5. (20 points) Let X represent the number that occurs when a green die (B&F) is tossed and Y the number that
occurs when a red die is tossed. Find ‘
(2) E(X+Y)

- () EX-Y)
(¢) EXY)
(d) Var(2X-Y)
(e) Var(X+3Y-5)

6. (20 points) The traffic on the one-way main street may be described by a Poisson process with an average
arrival rate of 10 cars per minute. A driver on the side street is waiting to cross the main street. He will cross as
soon as he finds a gap of 15 sec.

(2) Determine the probability that a gap will be longer than 15 sec.

(b) What is the probability that the driver will cross at the fourth gap?

(¢) Determine the mean number of gaps he has to wait until crossing the main street.

(d) What is the probability that he will cross within the first four gaps?
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3 02 0584 0978 1250 1638  2.353 3182 3 3452 3.596 4541 5.047 5841 7453 12.924
X 0o2n o056 osa 110 153 21m 27 4 2999 328 T4 4088 4604 5.508 8,610
5 0267 055 0920 1156 1478 2.015 2,571 5 27 3003 3365 3.634 4032 . 4778 8.869
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11 0.260 0.540 0.876 1.088 1.363 1.796 2901 11 2323 2491 2718 2879 3.108 3.407 4437
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14 0,258 0.537 0.868 1.076 1345 1.761 2,145 14 2954 2415 2,624 2. 2977 3.326 4.140
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17 0257 0.534 0.863 1.069 1.333 1740 2110 17 234 2.368 2.587 2.706 2.808 3.222 anes
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120 0254 0526 0845 1.041 1289 1.658 195 120 2,076 2,108 2,358 2.468 2617 2,860 3373
so 0253 0524 0842 1036 1282 1645 1960 oo 2,054 2,170 2.3% 2432 2,576 2.807 3260
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