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(20%) A list of important customers contains 25 names. Among them, 20 persons have their accounts in good standing

while 5 are delinquent. Two persons will be selected at random from this list and the status of their accounts checked.

Calculate the probability that
(a) Both accounts are delinquent.

(b)  One account is delinquent and the other is in good standing.

(20%) A new method of storing snap beans is believed to retain more ascorbic acid than an old method. In an experiment,
snap bean were harvested under uniform conditions and frozen in 18 equal-size packages. Nine of these packages were
randomly selected and stored according to the new method, afid the other 9 packages were stored by the old method.

Subsquently, ascorbic acid determinations (in mg/kg) were made, and the following summary statistics were calculated.

New Method 0Old Method
Mean ascorbic acid 449 410
Standard deviation , 19 45

Do these data substantiate the claim that more ascorbic acid is retained under the new method of storing? Test at &= 0.05.

. (20%) A new alloy has been devised for use in a space vehicle. Tensile strength measurements are made on 15 pieces of the

alloy, and the mean and the standard deviation of these measurements are found to be 39.3 and 2.6, respectively.
(a) Find a 90% confidence interval for the mean tensile strength of the alloy.

(b) Is pincluded in this interval?

(20%) A public health survey is to be designed to estimate the proportion p of a population having defective vision. How
many persons should be examined if the public health commissioner wishes to be 98% certain that the error of estimation is
below 0.05 when

(a) There is no knowledge about the value of p?

(b) p is known to be about 0.3?

(20%) Tn an effort to improve the quality of recording tapes, the effects of four kinds of coatings A, B, C, D on the
reproducing quality of sound are compared. Suppose that the measurements of sound distortion given in the table are

obtained from tapes treated with the four coatings.

Coating QObservations

A 10, 15,8, 12,15

B 14,18, 21, 15

C 17,16, 14, 15,17, 15, 18
D 12, 15,17, 15,16, 15

(a) Construct the ANOVA table for the data given the table.
(b)  Test the null hypothesis that the means are equal. Use & = 0.05.
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TABLE-2 :DISTRIBUTION
TABLE 1 STANDARD NORMAL DISTRIBUTION
Area or . . N .
probability Entries in the table give s values for an
Are area or probability in the upper tail of
red o the 7 distribution. For example, with 10
probability . -
Enwies i . 1 degrees of freedom and a .05 area in the
ntries in the table give the arca under o A upper tail, 7,,; = 1.812.
the curve between the mean and z stan- JR—
dard deviations above the mean. For
example, for z = 1.25 the area under Degrees i Area in Upper Tail
the curve between the mcan and z is of Freedom 05 025 .01
o z 3944, —— m——
- .. o1 3.078 6.314 31.821 1 63.057
2 1.886 2.920 6.965 4$.925
z 00 01 02 03 04 as 06 07 K 09 3 1638 2353 4541 S.841
. 2.132 3.747 40604
o L0000 0040 0080 ai120 0160 . 0199 - 0279 4 1.533 13! 7. SEY
1 0398 0438 0478 0517 (0557 0596 0675 s 1476 2.015 3.365 +.032
2 0793 0832  .0871 0910 0948 0987 L1064 6 1.440 1.943 3.143 3707
3 (1179 217 1255 1293 .1331 1368 1443 -7 1.415 1.895 2,998 3,499
4 1554 1591 L1628 L1663 1700 .1736 L1808 3 1.397 1.860 2.89G 3.355
< 3 >
5 1915 .1950  .1985 2019 3054 2088 2157 9 1383 1833 2821 230
o 2257 2261 2324 2357 2389 2422 2486 10 1.372 1.812 2.764 3.169
7 2580 2612 2642 2673 2704 2734 2794 it 1.363 1.796 2.718 4106
8 2881 2910 2939 2967 2695 3023 3078 12 1.356 1.782 2.681 3055
9 3159 L3186 3212 3238 .3289 23340 13 1.350 1.771 2.650 3.012
Lo 3413 3438 3461  .3485 3508 3531 3577 14 1.345 1.761 2.624
1 3643  .3665 3686  .3708 3729 3754 3790 15 1.3a1 1.753 2.602
1.2 3849 3869  .3888  .3907  .3925 3944 3980 16 1.337 1.746 2.583
1.3 4032 4049 4066  .4082 4099 4115 L4147 17 1.333 1.740 2.567
14 4192 4207 4222 4236 4251 4265 4292 18 1.330 1.734 2.552
15 4332 4345 4357 4370 4382 4393 4418 19 1.328 1729 2093 2.539
1.6 4452 4463 4474 4484 4495 4505 4525 35 20 1.325 1.725 2.086 2.528
L7 4554 4564 4573 4582 4591 4599 4616 4625 4633 2t 1.323 1.721 . 2.080 - 2518
L3 4641 4649 4656 4663 4671 678 4693 4699 4706 22 1.321 1.717 2.074 2,508
19 4713 4719 4726 4732 4738 4744 4756 4761 4767 23 1.319 1.7t4 2.069 2.500
2.0 4772 4778 4783 4788 4793 4798 4508 4812 4817 24 1318 1711 2.064 2492
2.1 4821 4826 4830 4834 4838 4842 4850 4854 4857 2s 1.316 1.708 2.060 2.485
2.2 4861 4864 4868 4871 A4RTS 4878 4884 4BR7 4890 26 1.315 1706 2.056 2,479
2.3 4893 4896 4898 4901 4904 4906 4911 A913 2916 27 1.314 1.703 2052 2.473
24 4918 4920 4922 4925 4927 4929 4932 4934 4936 28 1313 1701 2.048
2.5 4938 4940 4941 4643 4945 4946 4949 4951 4952 29 1.211 1.699 2.045
2.6 L4953 4955 4956 4957 L4959 4960 4962 L4963 4964
. 4 310 1.697 2.042
27 A965 4966 4967 4968 4969 4970 4972 4973 4974 ig : 3:)(, 1.684 2.021
2.8 4974 4975 976 4977 4977 4978 4979 4980 4981 &0 1296 1671 2,000
2.9 L4581 4982 4982  .4983 4984 4984 L4985 4986 4986 120 1289 1.658 1980
3.0 4986 4987 4987 4988 4988 4989 L4989 4990 4990 o 1.282 1.645 1.960
This wble is reprinted by permission of Oxford University Press on behatf of The Biometrika Trustees from Table 12, Percent -
age Points of the ¢ Distribution. by E. S, Pearson and H. O. Hartley, Biomerrika Tubles for Sratisticians, Vol. 1, 3rd ed., 1966.
TABLE 4 F DISTRIBUTION
Arca or
probability
0 Fa

Entries in the table give F, values, where « is the area or probability in the upper tail of the F distribution. For example, with 12 numerator degress of
freedom, 15 denominator degrees of freedom. and a .05 area in the upper tail, F o = 2.48.

. Table of F 45 Values
Denominator Numerator Degrees of Freedom
Degrees
of Freedom 1 2 3 4 5 6 7 8 9 10 12 i5 20 24 30 a0 60 120 o
1 161.4 199.5 2157 224.6 230.2 234.0 236.8 2389 240.5 241.9 2439 2459 248.0 249.1 250.1 251.1 2522 253.3 2543
2 18.51 18.00 19.16 19.25 19.30 19.33 19.35 19.37 19.38 19.40 19.41 19.43 19.45 19.45 19.46 19.47 19.48 19.49 19.50
3 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81 8.79 8.74 8.70 8.66 8.64 8.62 8.59 8.57 8.55 8.53
4 771 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.96 591 5.86 5.80 5.77 5.75 5.72 5.69 5.66 5.63
s 6.61 5.79 5.41 5.19 5.05 4.95 4.88 4.82 4.77 4.74 4.68 4.62 4.56 4.53 4.50 4.46 4.43 4.40 4.36
) 5.99 5.14 4.76 4.53 4.39 4.28 4.21 4.15 4.10 4.06 4.00 3.94 3.87 3.84 3.81 3.77 374 3.70  3.67
7 5.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.68 3.64 3.57 3.51 3.44 341 3.38 3.34 3.30 3.27 323
8 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.35 3.28 3.22 3.15  3.12 3.08 3.04 3.01 297 293
4 5.12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3.14 3.07 3.01 294 290 2.86 2.83 2.79 271
10 4.96 4.10 3.71 3.48 3.33 3.22 3.14 3.02 2.98 291 2.85 2.77 2.74 2.70 2.66 2.62 2.54
1t 4.84 3.98 3.59 3.36 3.20 3.09 3.0t 2.90 2.85 2.79 2.72 2.65 2.61 2.57 2.53 2.49 2.40
.12 4.75 3.89 3.49 3.26 3.11 3.00 2.91 2.80 2.75 2.69 2.62 2.54 2.51 2.43 2.38 2.30
13 4.67 3.81 3.41 3.18 3.03 2,92 2.83 271 2.67 2.60 2.53 2.46 2.42 2.34 2.30 2.21
14 4.60 3.7a 3.34 3.11 2.96 2.85 276 2.65 2.60 2.53 2.46 2.3% 2.35 2.27 2.22 2.13
15 4.54 3.68 3.29 3.06 z.79 2.71 2.59 z.54 2.48 2.30 2.29 2.25 2.20 216 2.11 2.07
16 4.49 3.63 3.24 3.01 2.74 2.66 2.54 2.49 2.42 2.35 2.24 2.19 2.15 2.11 .. 2.06 2.01
17 4.45 3.59 3.20 2.96 2.70 2.61 2.49 2.45 2.38 2.31 S 2019 2.15 2.10 2.06 2.0t 1.96
18 4.41 3.55 3.16 2.93 2.66 2.58 2.46 2.41 2.34 2.27 2.15 2.11 2.06 2.02 1.97 1.92
19 4.38 3.52 3.13 2.90 2.63 2.54 2.42 2.38 2.31 2.23 2.11 2.07 2.03 1.98 1.93 1.88
20 4.35 3.49 3.10 2.87 2.60 2.51 2.39 2.35 2.28 2.20 2.08 2.04 1.99 1.95 1.90 1.89
21 4.32 3.47 3.07 2.84 2.49 2.37 2.32 2.25 2.18 2.05 2.01 1.96 1.92 1.87 .81
22 4.30 3.44 3.05 2.82 2.46 2.34 2.30 2.23 2.15 2.03 1.98 1.94 1.89 1.84 1.78
23 4.28 3.42 3.03 2.80 2.44 2.32 2.27 2.20 2.13 2.01 1.96 1.91 1.86 1.81 1.76
24 4.26 3.40 3.01 2.78 2.42 2.30 2.25 2.18 2.11 1.98 1.94 1.89 1.84 1.79 1.73
25 4.24 3.3 2.99 2.76 2.40 2.28 2.24 2.16 2.09 2.01 1.96 1.92 1.87 1.82 1.77 -1.71
26 .23 3.37 2.98 2.74 2.39 2.27 2.22 2.15 2.07 1.99 1.95 1.0 1.85 1.80 1.75 1.69
27 4.21 3.35 2.96 2.73 2.37 2.25 2.20 2.13 2.06 1.97 1.93 1.88 1.84 1.79 1.73 1.67
28 4.20 3.34 295 2.71 2.36 2.24 2.19 2.12 2.04 1.96 1.91 1.87 1.82 1.77 171 1.65
20 4.18 3.33 293 2.70 2.35 2.22 2.18 2.10 2.03 1.94 1.90 1.85 1.81 1.75 1.70 1.64
3C 4.17 3.32 2.92 2.69 2.42 2.33 2.21 2.16 2.09 2.01 1.93 1.89 1.84 1.79 1.74 1.68 1.62
40 4.08 3.23 2.84 2.61 2.34 2.25 2.12 2.08 2.00 1.92 1.84 1.79 1.74 1.69 1.64 1.58 1.51
60 4.00 3.15 2,76 2.53 2.25 2.17 2.04 1.99 1.92 1.84 1.75 1.70 1.65 1.59 1.53 1.47 1.39
120 3.92 3.07 2.68 2.45 2.17 2.09 1.96 191 1.83 1.75 1.66 1.61 1.55 1.50 1.43 1.35 1.25
oo 3.84 3.00 2.60 2.37 2.10 2.01 1.88 1.83 1.75 1.67 1.57 1.52 1.46 1.39 1.32 1.22 1.00 .

This table is reprinted by permission of Oxford University Press on behalf of The Biomerrika I'rustees from Table 18, Percentage Points of the # Distribution, by E. S. Pcarson and 1. Q.
Hartley. Biomertrika Tables for Statisticians, Vol. 1. 3rd ed., 1966.






