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1. Solve the following equations: 

(10%) 

(b) y' +! y = 2 ; y(l} =-4 	 (10%) 
x 

(c) y"-3y'+8y=0 	 (10%) 

2. Apply ~e series method and write the solution with first five terms at least. 

yeO) = -3, y'(O) =1 	 (10%) 

3. Solve the following equation by Llilplace transform method 

y"+4y=/(t) ; y(O)=y'(O}=O 	 (10%) 

if 0~t<3f(t)={~ if t~3 

4. 	 The heat evolved in calories per gram of a cement mixture is approximately normally 

distributed. The mean is thought to be 100 and the standard deviation is 2. We wish to test Ho: Il 

= 100 versus Hl: Il::j: 100 with a sample of n =9 ·specimens. 

(a) If the acceptance region is defined as 98.5s x <101.5, find the type I ~rror probability. 

(10%) 

(b) Find type X'error probability for the case where the true mean heat evolved is 103. (15%) 

5. 	 The fraction of def~ctive integrated circuits produced in a photolithography process is being 

studied. A random sample of300 circuits is tested, revealing 13 defectives. Find a 95% 

two-sided confidence interval on the fraction of defective circuits produced by this particular 

tool. (10%) 

6. . A rivet is to be inserte~ into a hole. A random sa.m:ple ofn = 15 parts is selected, and the hole 

diameter is measured. The sample standard deviation ofthe hole diameter measurements is s = 

0.008 millimeters. If the standard ~eviation ofhole diameter exceeds 0.01 millimeters, there is 

an unaccep4tbly high probability that the rivet will not fit. Is ,there strong evidence to indicate 

that the standard deviation of hole diameter exceeds 0.01 millimeters? Use a. = 0.01. (15%) 



~ JL ~ ** .ff. 3st * ~ plfJjtl : IlJlf3f-&if~plf ' J.R3C-~ 

100 ~6f.~f'±3jJIm1:.~~~m f-I.13 : IlJl~~ (3) 

.J" I _1.?­(}l(z) = p(Zs; x) = -;-e ';!. illl 
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TableTI 

0.0 0.500000 0.503989 

Cumulatb'eSrnndllrd Normal Dlnrlbutlon (COntinual) 

0.507978 0.511967 0.515953 0.519939 0.532922 0.527903 0.5318&1 0.535856 
0.1 0.539828 0.543795 0.547758 0.551717 0.555760 0.559618 0.56.'.1559 0.567495 0.571424 0.575345 
0.2 0.579260 0.5!'\"~166 0.587064 0.590954 0.594835 0.598106 0.602568 0.606420 O.610UiI 0.614092 
0.3 0.617911 0.621719 0.625516 0.629300 0.633072 0.636831 0.640576 0.644309 0.648027 0.651732 
0.4 0.655422 0.659097 0.662757 0.666402 0.670031 0.673645 0.677242 0.680&22 0.684386 0.687933 
O.S 0.691462 0..694914 0,698468 0.701944 0.705401 0.708&40 0.712260 0.715661 0.719043 0.722405 
0.6 0.725747 0.729069 0.732371 0.735653 0.738914 0.742154 0.745373 0.748571 0.75174& 0.754903 
0.7 0.758036 0.761148 0.164238 0.767305 0.710350 0.773373 0.776373 0.779350 0.782305 0.785236 
0.8 0.788145 0.791030 0.793892 0.796731 0.799546 0.802338 0.805106 0.807&50 0,810570 0,813267 
0.9 0.815940 0.818589 Q.821114 0.823815 0.826391 0.828944 0.831472 0.833971 0.836457 0.838913 
LO 0.841345 0.843752 0.846136 0.848495 0.850830 0.853141 0.855428 0.857690 0.859929 0.862143 
1.1 0.86431.4 0.866500 0.868643 0.870762 0.872857 0.874928 0.876976 0,878999 0.881000 0.882977 
1.:2 0.884930 0.886860 0.888767 0.890651 0.892512 0.894350 0.896165 0.897958 0.899727 0.901475 
13 0.903199 0.904902- 0.906582 0.908241 0.909877 0,911492 0.9'13085 0.914657 0.916207 0.917736 
1.4 0,919243 0.920730 0.922196 0.9~641 0.925066 0,926471 0.927855 0.929219 0.930563 0.931888 
1.5 0.933193 0.934478 0.935744 0.936992 0.938220 0.939429 0.940620 0.941792 0.942947 0.944083 
1.6 0.945201 0.946!l01 0.947384 0.948449 0.949497 0,950529 0,9.51543 0.952540 0.953521 0.954486 
1.7 0.955435 0.956367 0.957284 0958185 0.959071 0.959941 0.960796 0.961636 0.962462- 0.963273 
1.8 0.964070 0.964852 0.965621 0.966375 0.961116 0.967843 0.968557 0.969258 0.969946 0.970621 
1.9 0.971283 0.971933 0.972.571 0.973197 0.9738[0 0.974412 0.975002 0.9755&1 0.976143 0.976705 
2.0 0.977250 0.977784 0.978308 0978822 0.919325 0.979818 0.980301 0.980774 0.981237 0.981691 
2..1 0.982136 0.9&2571 0.9S1.997 0.983414 0.983823 0.984222 0.984614 0..984997 0.985371 0.985738 
22 0,986097 0..98.6447 0.986791 0.9S7126 0.987455 0.987776 0.988089 0.988396 0,988696 0.9889~9 
2.3 0.989276 0..989556 0.98.9830 0.990097 0.990358 0.990613 0.990863 0.991'106 0.991344 0.991576 
2.4 0.991802 0.992024 0.992240 0.992451 0.992656 0.992&57 0.993053 0.993244 0.99:\431 0.993613 
2.5 0.993790 0.993!.l63 0.994132 0.994297 0.994457 0.994614 0.994766 0.994915 0.995060 0.995201 
2.6 0.995339 0.995473 0.995604 0.995731 0.995855 0.995975 0.996093 0.996207 0.996319 0.996427 
2.7 0.996533 0.996636 0.996'136 0.996833 0.996928 0.997020 0,9971 ]0 0.997197 0.997282 0.997365 
2.8 0.997445 0.997523 0.997599 0.991673 0.997744 0.991814 0.997882 0.997948 0.998012 0.998074 
2.9 0.998134 0.998193 0.998250 0.998305 0.998359 0.998411 0.99&462 0.!.l98S11 0.998559 0.998605 
3.0 0.998650 0.998694 0.998136 0,998777 0.998817 0.998856 0.99&893 0.998930 0.998965 0.998999 
3.1 0.999032 0.999065 0.999096 0.999126 0.999155 0.999184 0.999211 0.999238 0.999264 0.999289 
3.2 0.999313 0.999336 0.999359 0,999381 0,999402 0,99942.' 0.999443 0.999462 0.9994&1 0.999499 
3.3 0.999517 0..999533 0.999.550 0.999566 0.999581 0.999596 0.999610 0.999624 0.99963& 0.999650 
.3.4 0.999663 0.999615 0.999687 0.999698 O.99970!.l 0.999120 0.9!l9nO 0.999740 0.999749 0.999758 
3.5 0.999767 0.999776 0.999784 0.999792 0.999800 0.999&01 0.999815 0.999&21 0.999828 0.999835 
3.6 0.999841 0.999847 0.999853 0.999858 0.999864 0.999869 0.999874 0.999S79 O.9998srl 0.999888 
3.7 0.999892 0.999896 0.999900 0.999904 0.99990B 0.999911 0.999915 0.999.918 0.999922 0.999925 
3.8 0.999928 0.999931 0..999933 0.999936 0.99993& 0.999941 0.999943 0.999946 0.999948. 0.999950 
3.9 0.999952 0.999954 0.999956 0.999958 0.999959 0.999961 0.999963 0.999964 0.999966 0.999967 



FJTziU : :r.~~f--l-35tIiH~FJT' J.I~~1m1l: **~~*¥ 
100 ~1f:1tit±~JIm~~~~~ 1'31- § : :r.~~I}!~ (3) 

1 .00+ .00+ .00+ .00+ .02 .45 2.71 :3.84 S.02 6.63 7.aS 

2 .01 ,02 ,0S .W .21 1..39 4.61 5.99 7.3B' 9.21 10.60 
3 J,17 .n .22 35 .S8 2.~ 6.25 7.81 9.35 11.34 12.84 
4 -+I .30 AS .71 LOft :.t36 7.78 9A9 11.14 13.28 14.86 

5 Al .55 .83 US 1.61 4.35 9.24 lU17 12,83 T5.09 16.75 

6 .68 .81 1.24 1.64 2.20 535 10.65 12.59 14.45 T6.81 18..55 
7 .99 1.24 1.69 2.17 2.&1 u;35 12.02 14.07 f6.01 18.48 20,28; 

8 1.34 1.65 :US 2.73 3.49 734­ 13.36 15.51 1753 20.09 21.96 
I) 1.73 2.09 2,70 :U3 4.17 &.24' 14.6& 16.92 19.02 21.67 23.59 

10 2.16 2.56, 3.25 .3.94 4.81 9.34 15.99 lS.31 20A8 23.21 25.19 

II 2..60 3.05 3.82 4.51 S.5S 1034 17.28 19.68 21.92 24.72 26..76 
12 3m 3.57 'lAO 5.23 630 11.34 .lS5S 21.03 23.34 26.22 2830 
13 3..57 4.11 5.01 5.89 1.04 1234 19;81 2236 24.74 271i9 29.82 
14 4.01 4.66 5.63 6.57 7.79 13;34 21.06 23.68 26.12 29J4 :n.32 
IS 4.60 5.23 6..27 7.26 "BOSS 14.34­ 22.31 25.00­ 27.49 30.58 32.~O 

16 5.l4 5.81 6.91 7,96 9.1J 15.34­ 21.54 26.30 28.85 32.00 34.27 
17 5:10 6.41 1.56 &67 10.09 1634­ 24.71 27.59 30.19 33.41 35.71 

18 6.26 7.01 8.23 M9 10.87 17,34­ as.99 2.&.87 31.53 34.81 37.16 
19 6.84 7.63 &91 10.12 11.65 18.34 :17.20 30.14 32.85 36.19 38.58 
20 7.43 8.26 9.59 10.85 12.44 19.~4 28.41 31.41 34.11 37.51 40.01J 
21 8.03 8.90 10.28 ' I1.S9 13.24 20.34 29.62 32.67 3MB. 38.93 41.40 
22 8.64 9.54 I.O.98 12.34 14,04 '21.34 30.81 33.92 36.78 40.29 4.1..80 
23 9.26 10.20 n.69 13J09 14.85 2234 32.01 35.17 38.08 4L64 44.18 
24 9.89 10.86 12.40 13.85 15.66 23..34 33.2.0 36.42 39.36 42.98 45.56 
2S 10 • .52 11.52 13.12­ 14.61 16A7 24,34 34.2& :37.65 40.65 44.31 46.93 
26 lU6 12.20 13.84 15.38 17.29 2534 35.56 3U9 4L92. 45.64 48.29 
27 11.81 12..88 1451 16.~5 IS.U 2o.~4 36.74 40.11 43.19 46.96 49.65 
28 12.46 13.57 15..31 16.93 18.94 2134 37.92 4134 44.46 48.28 :50.99 
29 13.12 14.26 16.05 17.71 19.77 28.34 39.09 4256 45.72 49..59 52.34 
30 13.79 14.95 16.79 18.49 20.60 2934 40..'2.6 43.71 46.98 50.89 53.67 
40 20.71 22.16 24.43 i6.5J 29.05 :19.34 sun 55.76 59.34 61.69 66.71 
SO 27.99 29.71 32.36 34.76 37.69 49.33 63.17 61.50 71.42 76.15 79.49 
60 35.53 37.48 40.48 4U9 46.46 59.33 74.40 79.08 83.30 88.38 91,95 
10 43.28 45.44 48.76 51.74 55.:13 69.33 85.53 OO.S3 9.5.02 100.42 104;22 
80 5U7 53.54 57.15 60;39 64.2-8 7933 96.5& 101.88 106.63 11:2..33 H6..32 
90 59..20 61.75 65.65 69.13 73.29 89.330 107.57 113.14 11S.14 124..12 12R.30 

100 67.33 70.06 74.22 77.93­ 82.36 99.n U8.50 12<1-.34 129.56 135.81 140.17 

11 = degrecsoffl:eedom. 
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2 .01 .05 4.61 5.99 7.38 10.60 
3 .07 .n .22 .35 .58 '2..37 6.25 7.81 9.35 1l.34 12..84­
-4 .21 ...30 AS .11 U)6 336 'J.n 9A9 n.14 13.28 14.86 
5 Al .55 .83 J.lS 1.61 435 9.24 n.07 12.83 15.09 16.75 

6 .6S .87 1.24 1.64 2.10 S.3S 10.65 12.59 I4AS 16..81 JUS: 
7 .99 L24 1.69 2.1"7 2,83 6.35 12.02 14.07 HUll t8.4& 20.2& 
8. 1.34 1.65 2.18 2.73 3.49 7.34 -1336 15.31 l7.53 20.09 21.96 
9 1.73 2,09 2.70 3,33 4.1:1 834 14.6& ]6.92 19.02 2U7 23.59 

10 2.16­ .2.56 3.25 3,-1)4 4.87 934 15.99 IS.:U 20AS 23.21 2S.H) 
11 2.60 3.05 3.82 4.51 5.58 1034­ 11.28 J9.68 21.92. 24..72 26.76 
12 3.07 3.S7 ,UO S.23 6.3-0 11.34 18.55 21.m 23.34 26.22 28.30 
13 3.57 4.B !i.OJ 5oS9 7.04 12.34­ 19.81 2236 24.74­ 27.69 29".82 
14 4.07 4.66 5.63 6.S7 7.79 13."34 21.06 2Ml! 26.12­ 29.14 31.32 
15 4.60 5.23 6.27 7.26 8.:55 14.34­ 22.31 2S.0{} 27.49 30.58 32.80 
16 5.14 5.81 6.91 7.96 9.31 15.34­ 23..54 26.30 28.85 32.00 34.11 
17 5.70 6.41 7.56 8,67 10.09 16.34 24.71 27.59 30.19 33.41 35.12 
18 6.26 7.0J 8.23 9.39 10.87 17.34 25.99 28Ji7 31.53 34.81 31.16 

19 6.84 7.63 8.91 10.12 11.65 1834 27.20 30.14 32.85 36.19 3&.5& 
20 7.43 8.26 9.59 10,85­ 12.44 19.34 28.41 31.41 34.17 37.57 40.OD 
21 8.03 8.90 lO.28 n.s') l3.24 20.34 29.62 32.67 35.48 38.93 41AO 
22 8.64 9.54 10.98' 12.34 14,04 2134 30.81 33.92 36.78 40.29 42.80 
23 9.26 1O.:m n.69 11.09 I4.8S 22.34 32.01 35.17 38.08 41..64 44.18 
24 9.89 10.S6 12.40 11.85 IS.66 13.34­ 33.2.0 36.42 39.36 42.98 45.56 
2S 1.0.52 1I.S2 13.12­ 14.61 16A7 24.34­ 34,2& 37.65 40.65 44.3] 46.93 
26 11.16 12.20 13.84 1.5;38 17.29 25.34 35.56 38.89 41.92 45.64­ 48.29 
27 lUll 12Jl8 14.51 16.i5 LS.ll 26.34 36.74 4O.Ll 43.19 46.95 49.65 
28 12.46 13.57 15.31 16.93 18.94 27.34 37.92 41.34 44.46­ 48.18 50.99 
29 I:U2 14.26 16.05 17.71 19.77 28.34 39.09 42.56 45.72 49.,:,"'"9 52.34­
30 13.79 14.95 16.79 18.49 20.60 29.34 40.26 43.77 46.98 50.89 S3.t'i7 
40 20.71 22.16 24.43 26.51 29.05 39.34 51.81 55.76 59...34 63.09' 66.77 
50 27.99 29.71 32.36 :;4.16 37.69 49.33 63.11 67.50 71.42 76.15 79.49 
60 35.53 37.48 40.48 43.l9 46.46 59.33 74.40 79.08 83,30 8838 91.95 
70 43.28 45.44 48.76 51,74 :55.33 69,33 8553 90.53 95.02 lOtl.42 104.22 
SO !iI.I7 53.54 57.15 60.39 64.28 7933 96.5& 101.88 106.63 1l2..33 11632 
90 59.20 61.75 65.65 69.tl 73.29 :8933 107.57 113.14 118.14 124.12 12&.30 

100 67.33 70.06 74.22 71..')'3 82.36 99.33 TIE.50 124.34 1295& 135.81 140.17 

l' =degrees offtoodam. 


