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(Marks = 3 + 7 = 10) The registrar at a small university noted that the pre enrollment
figures and actual enrollment figures for the past 6 years (in hundreds of students)
were as following:

Pre enrollment : X 30{35(42(48|50] 351
Actual enrollment : Y {33 |41 {46 |52 39155
a) Plot these data. Does it appear that a linear relationship exists between Pre and

Actual enrollments?
b) Find the least-squares line. Predict the actual number of students enrolled if pre

enroliment figure is 5000 students.
You may use the following results:

Y X, =256,3 Y, =286, X.Y, =12608,3 X =11294,% ¥ = 14096.

(5 Marks) Suppose the force acting on a column that helps to support a building is
normally distributed with mean 15 kips and standard deviation 1.4 kips. A sample of
size 4 columns is randomly selected. What is the probability that the sample mean is
at most 17 kips?
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3. (Marks =6 + 5= 11) The following summary data is about X = mass loading and Y =
mass removal. You are given the following information: ¥ )y =0.636+ 0.652.X and
n=14,Y X, =517, 3 Y, =346, 3 X =39095, 3 ¥ =17454, 3 XY, = 25825
a) Test for the significance of regression using = 0.03. What is your conclusion?

b) Find a 95% confidence interval for the conditional mean of mass removal when
the mass loading is 35.

4. (Marks =5) An estimate of the mean time until a machine requires service is desired.
If it can be assumed that the standard deviation is 60 days, how large a sample is
needed so that one will be able to say with 90% confidence that the sample mean is
off by at most 10 days?
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5. (Marks =6 + 4= 10) The breaking strengths of five large metal pins used in building
construction randomly chosen from a large production lot are (in psi).
42110 42550 41895 42285 41990
a) Find 95% confidence interval for the mean strength of pins in the lot. And
interpret your finding.
b) Over the years, the company has managed to maintain a mean strength of 42300
for these pins. Does that seem reasonable in the light of these data?

6. (5 Marks) Forty observations denoting the losses of a company in dollars to the
nearest million were recorded. The extreme losses are 2 and 43 respectively while the
quartiles are 2, 5 and 13.5 respectively. Comment on symmetry of'the data.
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7. (Marks =4 + 4 + 4= 12) In order to evaluate the performance of a certain brand of
alkaline battery, researchers at a consumer testing organization took a random
sample of 100 new 1.5 volt AA batteries. The mean lifetime of these 100 batteries
was 47.2 hours and the standard deviation was 13.3 hours. The industry standard for
lifetime of such batteries is 45 hours.

a. What is the probability that sample mean will exceed 47.2 hours, assuming
industry standards apply? What result are you using?

b. Do these data suggest that this brand of battery has mean lifetime that exceeds the
industry standard? Use 5% level of significance.

c. Find the p-value and explain how it is related to (a) and (b).

8. (5 Marks) Ifthe probability that a light bulb has a useful life of at least 1500 hours is
0.85, what is the probability that among 20 such bulbs at least two will not have a
useful life of at least 1500 hours?
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9. (Marks = 12) Company 4 claims that its light bulbs are better than those of company
B. If a study showed that a sample of 20 bulbs from company 4 had a mean lifetime
of 647 hours with a standard deviation of 27 hours, while a sample of 20 bulbs from
company B had a mean lifetime of 638 hours with a standard deviation of 31 hours,
does this support the claim at the 0.05 level of significance? Clearly sate your,
hypotheses, assumptions and your final conclusions.

10. (5 Marks) In a food processing and packaging plant, there are, on average, two
packaging machine breakdowns per week. Assume the weekly machine breakdowns

follow a Poisson distribution. Calculate the probability that there are no more than
two machine breakdowns in a given week.
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The following table provxdes the vatues of £ that correspond to a given upper-tail
_area ¢ and a specified number of degrees of freedom.
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Degrees Upper-Tail Area o
Freedom | .4 25 1 05 028, 01 - 008 0028 001 - 0008
©a25 10000 3078 6314 12706 31821 63657 12732 31831 63662
289 816 1836 2920 4303 6965 9925 14089 22327 - 31.598
277 765 1638 2353 3182 4541 584l 7.453 10214 12924
27 4t 1533 2132 2776 3,747 4.604 5.508 7173 8610
©267 - 321 - 1476 2018 235N 3.365 4032 47713 5893 6869 . -
265 718 1440 1943 2447 3.143 3707 - 4317 5208 5959
263 710 1415 1895 2365 2998 3499 4029 . 4785 5408
262 706 1397 1860 2306 2.896 33585 3.833 4.501 5.041
261 703 1383 1833 2262 2.821 3.250 3.690 4.297 4.781
260 0 700 1372 1812 2228 2764 3.169 3.581 4144 4597
260 697 1363 1796 2201 - 2718 3.106 3.497 4.025 4437
259 695 1356 1782 21 2,681 3.055 3.428 3530 4318
256 694 1350 LY 2160 2650 3012 33M 3.852 4221
258 692 1343 L7161 2148 2624 2977 3.326 3.787 4.140
258 691 1341 . LTS3 2130 2.602 2947 3286 3.733 4.073
258 590 © 1337 L746 2120 - 2583 2921 3282 3.686 4.015
- 257 689 1333 L740 . 2110 2.567 2.898 3222 . 3646 1965
257 688 1330 LM . 2101 2552 2878 3197 1.610 3972
257 688 1328 LT 2093 2539 . 2.861 3.174 1579 3,883
S 25T 68T 1325 1723 2086 2528 2.845 3.153 3.552 3.350
257 686 1323 1721 2080 = 2518 2831 3138 . 3527 3419
2% 686 1321 1717 2074 2508 2819 319 3.508 3792
25 G685 1319 1714 2069 2500 | 2807 1104 3.485 3.767
256. 685 1318 LTIl 2064  2492° 2797 3091 3467 345
2% 684 1316 1708 2.060 2.485 2787 3078 . 3430 3.725
25 684 1315 1706 | 2.056 2479 2719 . 3.067 3435 3707
256 684 1314 1703 - 2052 2473 2m 3.087 3.421 3.590 .
2% . 4683 1313 1701 2048 2467 2763 . 3047 3.408 3.674
256 683 1311 1699 2045 2462 2756 3.038 3.396 3.659
25 - 683 1310 1697  2.042 2457 2.750 3030 . 2388 3.646
255 681 1303 1.684 2021 2483 . 214 29m 3.307 3.551
254 679 1296 . 1671 2.000 2.390 2.660 2.9t5 3.232 3.450
294 677 1289 - 1658 - 1980 2358 2617 2,360 3.160 3373
293 674 1282 1645 . 1980 2326 2.576 2.807 3.090 3291




