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. In the setup of a manufacturing process, a machine is either correctly or incorrectly adjusted.

The probability of a correct adjustment is .90. When correctly adjusted, the machine operates with

a 0% defective rate. However, if it is incorrectly adjusted, a 75% dcfective rate occurs.

a. After the machine starts a production run, what is the probability that a defect is observed when
one part is tested? (&7, )

D. Suppose that the one part selected by an inspector is found to be defective. What is the
probability that the machine is incorrectly adjusted? What action would you recommend? (/0 /6 )

¢. Before your recommendation in (b) was followed, a second part is tested and found to be good.
Using your revised probabilities from (b) as the most recent prior probabilities, compute the
revised probability of an incorrect adjustment given that the second part is good. * (v 70)

A . Assume that 15% of the items produced in an assembly line opeiation are defective, but that
the firm’s production manager is not aware of this situation. Assume further that SO parts are tested
by the quality assurance department in order to determine the quality oi the assembly operation. Let
p be the sample proportion defective found by the quality assurance 1est.

a. Show the sampling distribution for p. ( [e %)

b. What 1s the probability that the sample proportion will be within + .03 of the population pro-
portion defective? (& /)

c. If the test shows p = .10 or more, the assemnbly line operation will be shut down to check for
the cause of the defects. What is the probability that the sample ot 50 parts will lead to the
conclusion that the assembly line should be shut down? ¢ 7 70)
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3 A study was conducted by Monsanto Company to determine the relationship between the
percentage of supplemental methionine used in feed and the body weight of the poultry. Using the
data collected in this study, regression analysis was used to develop the following estimated

regression line.
y= .21+ 4

where
y = estimated body weight in kilograms

x = percentage of supplemental methionine used in the feed

The coefficient of determination r? was .78, indicating a reasonably good fit for the data. Suppose
it is known that a sample size of 30 was used for the study and that SST = 45) z =2¢.

a. Compute SSR and SSE, 53X _ (/0% ,
b. Test for a significant regression relationship using « = .0;, (£75)

C. Develop & 957, prediction inderval when x=40. (/04

7 'l:he following are the burning times of chemical flares of two different formula-
tions. The design engineers are interested in both the mean and variance of the
burning times.

Type 1 _ Type 2

65 82 64 56
81 67 71 69 |
57 39 83 74’
66 75 59 82
82 70 65 79

(a) Test the hypOthesis that the two variances are equal. Use a = 0.05. (/ P,

(b) Using the results of (a), test the hypothesis that the mean burning timés are
equal. Use a = 0.05. What is the P-value for this test? (1S5 ) '
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Cumulative Standard Normal Distribution
e [ '
zZ) = v T
-
—
a 0.00 0.0} 0.02 0.03 0.04 o 0.(1_5 h___-j’lﬂﬁ 0.07 0.08 0.09 Z
D,E} 0.56000 0.50399 0.50798 0.51197 0.51595 0.51994 0.52392 0.52790 0.53188 0.53586 0.0
0.i 0.539813 0.54379 0.54776 0.55172 0.55567 0.55962 0.561356 0.56749 0.57142 0.57534 0.1
0.2 0.57926 0.58317 0.58706 (3.590095 (0.59483 0.59871 0.60257 0.60642 0.61026 0.61409 0.2
0.1 0.6179] 0.62172 0.62551 0.629210 0.63307 "(0.636R83 (0.54058 0.64431 0.64803 0.65173 0.3
0.4 N.65542 0.65910 0.62276 0.66640 0.67003 0.67364 0.57724 0.68082 0.68418 0.68793 0.4
0.3 069146 0.69497 0.69847 0.70194 0.70540 0.70884 0.71226 0.71566 0.71904 0.72240 0.5
0.6 0.72575 0.7290)7 0.73237 0.73565 (),738G] 0.74215 ().745137 0.74857 0.75175 0.75490 0.6
0.7 0.75803 0.76115 0.76424 0.767 10 0.770135 0.77337 0.77637 0.77935 0.78230 0.73523 0.7
0.8 0.78814 0.79103 ().79389 0.79671 ().79954 0.80234 0.80510 0.80785 0.81057 0.81327 0.8
0.9 0.81594 0.81859 0.82121% 0.82381 0.826139 0.82894 0.83147 0.83397 0.83646 0.83891 09
1.0 D.84134 084375 . (.84613 0.84849 0.85083 0.85314 (0.85543 0.85769 0.85993 0.86214 1.0
1.1 0.R6433 0.86650 0.86864 0.87076 ().87285 0.874913 ).87697 0.87900 0.88100 0.88297 1.1
1.2 0 RR493 0.R8686G 0.88877 0.89005 0.89251 0.89435 0.89616 0.89796 0.89973 0.90147 1.2
1.3 090320 0.90490 0.90658 0.900824 0.90988 0.91149 091308 0.91463 091621 0.91773 1.3
1 .4 091924 0.92073 0.92219 0.92364 0.92506 0.92647 0.92785 0.92922 0.93056 0.93189 1.4
1.5 0.93319 0.93448 093574 .936%99 (0.93822 0.9394) 0.94062 0.94179 0.94295 0.94408 1.5
1.6 0.94520 0.94630 0.94738 (0.94845 ().94950 0.95053 095154 0.95254 0.95352 0.95448 1.6
1.7 0.95541} 0.956137 0.95728 0.95818 0.95907 0.95994 {(} 96080 0.96164 0.96246 0.96327 1.7
1.8 (1.96407 0.96485 0.96362 1.96637 (0.96711 0.96784 96856 0.96926 0.96995 0.97062 1.8
1.9 0.97128 0.97191} N.97257 0.97320 (L9718 0.9744] 097500 0.97558 0.97615 0.97670 1.9
2.0 097725 0.97778 0.97811 (0.9788%32 0.97932 0.97982 0.98030 0.98077 0.98124 0.98169 2.0
2.1 (0.98214 0.98257 (3.98300) (0.9814] {) 98 1R2 0.98422 (b 984061 (0.98500 0.98537 0.98574 2.1
2.2 3. 98610 .98645 0.98679 098711 ). 98745 ).98778 ) 98809 0.98840 0.98870 0.98899 2.2
2.3 0.98928 (0.98956 0.98983 0.99010 0.99036 0.99061 ( 390806 0.99111 0.99134 0.99158 2.3
2.4 Q.99 80 0.99202 (,U9224 (0.99243 .99266 ().09286 099 )S 0.99124 (0.9934) (3.9%161
2.5 0.99379 (1.99396 099413 0.994 130 ().99446 (0.9946] 0 99477 0.99492 0.99506 0.99520
2.6 (0.695234 (0.99547 0.99560 (0.99573 0.99585 0.99598 () 99619 0.99621 0.99632 (0.99643
2.7 0.99653 0.99664 0.99674 ().996R1 0.996913 0.99702 099711 0.99720 0.99728 0.99736
2.8 0.99744 009752 0.99760 0.99767 0.99774 0.99781 () 997R8§ 0.99795 0.9980! 0.99807
2.9 Q99813 0.99819 0.99825 {).99831 ().U9816 0.9984 ] 0.99846 0.99851 (0.99856 0.99861
30 (0.G9RAS 0.99869 0.99874 (,99878 0.99882 0.99886 ) Y9RR9 0.99893 0.99897 0.99900
3.1 0.99%01 0.99906 0.99910 0.99913 0.99916 (0.99918 (199921 0.99924 0.99926 0.99929
12 0.90031 0.99934 0.99936 0.999 18 0.69940 0.99942 () 99944 0.99946 0.99948 0.99950
33 (0.9995? 0.99951 {0.99955 0.99957 (0.09G58 0.99660 (). 39961 0.99962 (0.99964 0.9996S
14 0.99966 0.99968% 0.99969 ().99970 0.9G697} 0.99972 () 99973 0.99974 0.99975 0.99976 .
1.5 0.90%77 0.99978 0.96973 (0.99979 0.99980 (0.99981 0.9998] 0.99982 0.99981 (0.999813 15
1.6 0.99984 0.99985 0.99985 0.99G86 0).9G986 0.99987 (0.99G87 0.99988 (.99988 0.99989% 36
1.7 ),99989 0.99990 0.99990 ).9999{) 0.99991 ().99991 ().9999?2 0.99992 0.99992 0.99992 3.7
3.8 0.99091 0.99991 0.99993 0.99994 .99694 0.99994 0.99994  0.99995 0.99995 0.99995 3.8
3.9 0.99995 (0.99995 0.99996 0.99996 0.99996 0.99996 0.379996 0.99996 0.99997 0.99997 3.9
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Percentage Points of the t Distribution®

O for v
a |
v 0.40 0.25 0.10 (2.05 0.025 0.01 0.005 U.UOZS___UQ‘_O__I 0.0005
I 0325 1.000 3078 6314 12706 31.821 63.657 127.32 3i8.31 636.62
2 0.289 0.816 1.88¢ 2.920 4,303 6.965 9.925 14.089 23.326 31.598
3 0277 0765 1638 2.353 3182 4.54] 5.84 7.453 10.213 12,924
4 0.271 0741 1.533 2132 2.776 1.747 4.60): 5.598 7173 §.610
5 0267 0.727 476 2015 2.571 J.365 4.032 4,713 5.893 6.869
6 0265 0.727 440 1943 2.447 3.143 3.707 4.317 5.208 5.959
70263 071} 415 895 2.365 2.598 149 4019 4,785 5.408
8§ 0.262 0.706 397 860 2.306 2.896 3.355 3.833 4,501 5.04{
9 0.26Y 0.703 1.383 833 2.262 2.821 3.250) 3.690 4,297 4781
10 0.260 0.700 372 8172 2.228 2.764 J. 164 3.581 4,144 4.587
' 0.260 0.697 363 196 2.201 2.718 J. 1046 3.497 4.025 4.4137
12 0.259 0.695 356 182 2.179 2.681 3.0585 1.428 3.930 4318
13 0.239 0.694 350 7 2.160 2.650 3.012 31.372 3.852 4.221
t4  0.258 0.692 1.345 1.76] 2.145 2.624 2.977 1.326 3. 787 4.140)
15 0.258 0.691 [.3d}] 1.75) 2.131 2.60)2 2.947 3.286 3733 4.073
6 0258 0690 1.337 746 2120 2.38] 2.921 3.252 3.686 4015
7 0.257 0689 1333 1.740 2.010 2.5G7 2.89% 3.222 }.646 31.965
8 0.257 0.688 1.33n 734 2. 101 2.552 2.87¢ 3. 197 3.610 3.992
9 0257 0.688 1.328 129 2.093 2.539 2.861 3.174 3.579 3. 883
20 0.257 0.687 1.325 1.725 2.086 2.528 2.845 J.153 J.552 3.850
2t 0257 0686 1.323 1.721 2.0R0 2518 2.8} Y135 J.527 J.819
22 0.256 0686 1.321 1.117 2.074 2.508 2.81¢ J.H9 3.508 3.792
23 0.256 0685 1.319 1.714 2.069 2.500 2. R0 3. 104 3.485 1.767
24 0256 0685 1318 1.711 2.064 2.492 2.797 J.091 3.467 3.745
23 0256 0.684 1316 1.708 2.060 2.415 2.7R7 3078 3.450 3725
26 0256 0684 1.8 1006 2.056 2.479 2714 J067 34135 3.707
27 0.256 0.684 1.3i4 |.703 2.052 2473 2.77! 1.057 3421 3.690
28 0.256 0683 1.313 1.701 2.048 2.407 2.763 3.047 3.408 3.674
29 0.256 0.683 1.3!11 1.699 2.045 2.4G2 2.75¢6 J.038 3.396 J.659
100256 0683 1310 1697 2,042 2457 2750 3030 3385 3646
40  0.255 0.681 1.30) 684 2.021 2.423 2.70a 2.971 3.307 J.551
60 0.254 0.679 1.296 671 2.000 2.390 2.66() 2915 3.232 1,460
120 0.254 0.677 1.289 1658 1.980 2.358 2617 2.860 3. 160 3.373
= 0.253 0674 1.282 1645 1.960 2.326 2.576 2.807 3.090

v = degrees of freedom,

3.291
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X 0.995 0.990 0.975 0.950 0.500 (030 0.025 0.010 0.005
I 0.00 + 0.00 + (.00 + 0.00 + 0.45 3.14 5.02 6.63 7.88
2 0.01 0.02 (.05 0.10 1.39 3.19 7.38 9.21 10.60
3 0.07 0.11 0.22 . 0.35 2.37 1.3 9.35 11.34 12.84
4 0.2 0.30 0.48 0.71 3.36 999 1114 1328  14.86
5 0.4] 0.55 0.83 .15 4.35 b7 12.38 15.09 16.75
6 0.68 (.87 | 24 i.64 3.35 t2..19 14.45 16.81 18.55
7 0.99 1.24 .69 2.17 6.35 14.07 16.01 18.48 20.28
8 .34 [.65 2.18 2.73 1.34 5.1 17.53 20.09 21.96
9 1.73 2.09 2.70 3.33 8.34 6.2 19.02 21.67 23.59
10 2.16 2.56 .25 1.94 9.34 .41 20.48 21.21 23.19
] 2.60 3.05 1.82 4.57 0.34 19.08 21.92 24.72 26.76
12 3.07 1.57 4 40 - 5.23 1.34 21.03 23.34 26.22 28.30
I3 3.57 411 5.01 5.89 2.34 22,6 24.74 27.69 29.82
| 4 4.07 4.66 5.63 6.57 3.34 23.08 26.12 29.14 31.32
15 4.60 5.23 6.27 1.26 4.14 25.00 27.49 30.58 32.80
16 5.14 5.81 6.91 71.96 5.34 26.50 28.85 32.00 34.27
{7 5.70 6.4] 1.56 8.67 16.34 27.79 3J0.19 3).41 35.72
18 6.26 1.01 8.23 9.39 1.4 2R.17 31.53 J4 81 3116
19 6.84 7.6 39l 10.12 8.34 3. .4 32.85 36.19 38.58
20 7.43 8.26 9.59 10.85 934 1.l 3407 3757 40.00
25 10.52 11.52 1312 [4.61 24.34 37045 40.65 44 31 46.93
30 13.79 14.95 1679 18.49 29,14 4377 46.98 50.89 31.67
40  20.71 2216 24.4) 26.51 39.34 58,16 59.34 63.69 66.77
50 27.99 29.7) 32.36 34.76 49.33 07,40 711.42 76.15 79.49
60  35.53 37.48 40.48 43.19 39.33 79.008 83.30 88.38 91.95
70 43.28 45.44 48 76 51.74 69.3) 90.73 95.02 100.42 104.22
80 5107 5354 ST 60.39 7933 1G1LHR 10663 11233 116.32
90  59.20 61.75 65 65 69.1) 89.33 113 4 N84 12412 128.30
100 67.33 710.06 74.22 77,93 99.33 1244 135.81

— e ST

129.56

* = degrees of freedom.

140.17
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