BrEiekE 113 B5E SLEsfis BALHAA

£ A& w7

& #® # B

Yest % A 3l A AREM N A3 B(Z) B

=% &

1.

(15%) A company has machines A, B, and C, which all produce parts, X and Y. Of all the parts produced,
machine A produces 60%, machine B produces 30%, and machine C produces 10%. In addition, we know that
40%, 50%, and 70% of the parts made by machines A, B, and C, respectively, are part X. One part produced by
this company is randomly selected and is determined to be an X part. With the knowledge that it is an X part,
find the probabilities that the part came from machines A, B, and C, accordingly.

(25%) The following contingency table represents frequency counts of transportation mode used to ship goods
by the publishing and the computer hardware industries. Answer the following questions at the level of
significance 0.05.

Transportation mode

Air
Publishing 32

Computer hardware 8

Truck
12 42
10 14
(1) Determine whether the population proportion of using a truck to ship goods is greater than that of using an

Train

Industry

airplane for computer hardware industry.  (10%)
(2) Determine whether type of industry is independent of transportation mode. (15%)
(25%) If a bank manager considers a two-factor experimental design to examine whether different age groups
(Age with 4 levels) of customers and interface designs (/nterface with 3 levels) of the automated teller machine
(ATM) have effect on the operation time (in seconds) when their customers use an ATM. The bank manager

chooses conduct a balance design based on a random sample of 48 customers, and obtains the following analysis|

significant level of 0.05.

(6%)

of variance (ANOVA) table.
Source of Sum of Degrees of | Mean squares F
variation squares freecdom

Age 703 (B) (G) x)

Interface 40.7 ©) (H) @)
AgexInterface (A) (D) q)) M)

Error 104.6 (E) ¢))
Total 512.5 )
(1) How many replications are resulting in each treatment?  (3%)

(2) Write down the values of (A) to (M) for the ANOVA table, and describe the required formulas in details.
(16%) '
(3) Describe the null hypothesis and alternative hypothesis for (M). Draw your conclusion for the test at a

4. (15%) Suppose that buses arrive are scheduled to arrive at a bus stop at noon but are always X minutes late)
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where X is an exponential random variable with probability density function:
flx)=2%* 1>0,x>0.
(1) Suppose that you arrive at the bus stop precisely at noon. Compute the probability that you have to wait for

more than five minutes for the bus to arrive.  (7%)
(2) Suppose that you have already waiting for 10 minutes. Compute the probability that you have to wait an

additional five minutes or more.  (8%)

(20%) Suppose you want to know the average age of a kind of airplane, BX, now in active service. A random|

sample of 20 airplane BX’s produces the sample mean age 12.5 years and standard deviation 6.25 years. Assume;

the age of airplane BX is normally distributed forthe population.

(1) Construct a 99% confidence interval to estimate the population mean for the age of airplane BX. (10%)

(2) Now, you want to be 95% confident and the resulting estimate to be within 1.5 years of the actual figure.
How large a sample should you take? (10%)

Table of Probabilities for the F Distribution

Alpha = 0.05
D/N 1 2 3 4 3 & i 8 g i 11 12 13 14 i5 20 24 38 46 60 128
i 161.45 |199.50]215.71 ] 224.58 | 230.16 | 233.90 | 236.77 | 238,88 | 240.54 | 241.88 | 242.08| 243,61 | 244,60 | 245.36 | 245.85 1 248.01 | 249,051 250.10| 251.14 1 252.20 | 253.35
2 18.51 | 19.00 { 1816 [ 190.25 [ 1630 | 1933 | 1835 | 4037 | 1838 | 1040 | 1940 | 1941 | 1942 | 18.42 | 1643 | 1945 | 1945 | 1946 | 1947 | 1048 | 1949
3 1013 1 655 1 928 | 912 | 901 | 804 | B89 | 885 | 881 | 879 | 876 | 674 | 873 | 871 | BJC | 866 | 8464 | 862 | 858 | 857 | 835
4 771 694 | 656 | 539 | 676 | 6.16 | 6.00 | 604 | 600 | 596 | 584 | 561 | 589 | 587 | 58 | 580 | 577 | 575 | 572 | 569 | 566
5 6.61 579 | 541 1 519 | 505 | 405 | 488 | 482 | 477 | 474 | 470 | 468 | 460 | 464 | 482 | 456 | 453 | 450 | 446 | 443 | 440
6 5.89 S04 | 476 | 453 | 439 | 428 | 421 | 415 | 410 | 406 | 403 | 400 | 398 | 396 | 394 | 387 | 384 | 381 | 377 | 374 | 3%
7 5.59 474 | 435 | 442 | 397 | 382 1 379 | 373 | 368 | 364 1360 | 357 | 355 | 353 | 351 | 344 | 341 | 338 | 334 | 330 | 3.27
8 332 446 | 407 | 384 | 369 | 358 | 3501 344 | 339 | 335 4 338 | 328 | 326 | 324 ] 322 | 335 {3121 308 | 304 | 361 | 297
9 5.12 426 | 3.86 | 363 | 348 | 337 | 329 | 323 | 318 | 3.4 | 336 | 307 | 305 | 303 | 308 | 294 | 280§ 286 | 283 | 279 | 275
10 | 496 | 410 [ 371 | 348 [ 333 | 322 | 314 | 387 | 302 | 298 | 294 | 291 | 289 | 28 | 285 | 277 | 274 | 270 | 266 | 262 | 258
11 4.84 398 | 358 | 336 | 320 | 309 | 341 | 295 | 200 | 285 | 282 | 279 | 276 | 234 | 272 | 265 | 261 1 257 | 253 | 249 | 245
12 4.75 380 | 340 | 326 | 311 | 300 | 291 | 285 | 280 | 275 | 272 | 280 | 286 | 244 | 262 | 254 | 251 1 247 | 2431 238 | 234
13 4.67 381 | 341 | 318 | 3.03 | 252 1283 | 277 | 271 267 | 263 ] 260 | 258 | 255 | 253 | 246 | 242 |1 238 | 2% | 230 | 25
14 4.60 374 | 334 | 341 | 296 | 283 | 376 | 270 | 265 | 260 { 257 | 253 i 251 | 248 { 246 | 239 | 235 | 231 | 227 | 222 | 218 |
15 4.54 368 | 329 1 306 | 290 | 279 | 271 1 264 | 259 | 254 ] 251 | 248 | 245 | 242 | 240 | 233 | 229 | 225 | 2MW | 236 | Al
16 449 363 | 324 | 301 | 285 1 274 | 266 | 250 | 254 | 249 | 246 | 242 | 240 | 237 | 235 {238 | 2 | 349 | A5 | 241 | 206
i7 4.45 359 | 320 1 296 | 281 | 270 | 261 | 255 | 249 | 245 ]| 241 | 238 | 235 | 233 1 23 12231 219 | 245 | 216 1 206 | 201
18 441 355 | 316 § 293 | 277 | 265t 258 | 251 | 246 | 241 | 237 | 234 | 238 | 220 | 227 | 219 1 215 0 213 | 286 { 202 | 197
13 4.38 352 1 3137280 1 274 | 263 | 254 | 248 | 242 | 238 | 234 | 231 | 228 | 226 | 223 1 246 | 241 | 207 {203 1 168 | 193
y. 4] 4.35 349 | 310 { 287 | 271 | 260 | 251 | 245 1 230 12351 231 | 228 | 235 | 222 | 2206 1 217 1 208 1 204 1 199 1 195 | 190
21 4.32 347 | 307 | 284 | 268 | 257 | 249 | 243 | 237 | 232 { 228 | 225 | 222 | 220 | 218 [ 230} 205 4 201 | 196 | 192 | 187
2 430 344 1 305 | 282 | 266 | 255 1 246 | 240 | 234 | 230 ] 226 | 223 | 220 | 237 | 245 [ 207 1 203 1 198 | 194 | 189 | 184
23 4728 342 | 303 | 280 1 264 | 253 1 244 | 237 12332 | 27 1 224 | 220 | 248 | 215 | 233 1 2051 201 0 196 | 191 ] 186 | 181
Pl 4,26 340 | 301 | 278 | 262 | 251 | 242 | 236 | 230 | 225 ) 2221 2B 1 235 | 243 | 241 203 | 198 | 194 1 189 | 184 | 179
25 4.24 339 1 293 | 276 | 260 | 249 | 240 | 234 | 228 | 224 1 220 | 216 | 244 | 231 | 269 1 201 | 196 | 192 | 187 | 182 | 177
% 4.3 337 1 298 | 274 | 259 | 247 1230 1 232 | 237 1 222 1 248 | 245 [ 232 | 200 | 207 1 1901 1955 | 190 | 185 | 1BO | 175
P14 421 335 1 296 | 273 | 257 | 246 ) 237 1 231 [ 235 | 2 1 247 | 213 | 240 [ 208 | 206 | 197 | 193 | 188 | 1B | 178 ]| 1A
B | 420 | 334 | 295 | 271 | 256 | 245 | 236 | 226 | 224 | 218 | 2151 242 | 209 | 206 | 204 | 196 | 161 | 1.87 | 1.82 | 107 | 11
% 4.18 333 1 293 | 270 | 255 | 243 | 235 | 228 | 222 | A48 ) 214 [ 210 | 288 | 205 | 203 | 194 | 180 | 185 | iBL [ 1751 170
36| 417 | 332 [ 2082 | 260 | 253 | 242 | 233 | 227 | 221 | 216 | 213 | 208 | 206 | 204 | 201 | 193 | 180 | 184 | 179 | 1.74 | 1.68
40 4.08 323 | 2841 26Y | 245 { 234 | 235 | 218 | 242 | 208 | 204 | Jo0 | 197 | 165 ) 162 | 184 | 179 ] 74 | 169 | 164 | 158
60 4.00 345 1 276 1 253 | 237 1 225 | 217 | 236 1 204 | 199 ] 165 | 192 | 180 | 186 | 14 | LIS 1 L7 185 | 159 | 153 | 147
120 3.9 307 | 268 |1 245 | 2320 | 218 | 208 | 202 | 196 { 1901 | 187 | 183 | 180 { 178 175 | 166 | 161 | 155 | 150 | 143 | 1.35

Right Talied, DN = df in denaminater = down the rows, df In numeralor = a0oss the columns

Nole: Table is for an alpha of Q.05
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Percentage Points of the 7 Distribution; ¢, .
P(T>t, )=

t.
a
v | 040 | 0.30 | 0.20 | 0.15 | 0.10 | 0.05 | 0.025 | 0.02 | 0.015 | 0.01 | 0.0075 | 0.005 | 0.002S | 0.0005
1 [0.325]0.727 1 1.376 | 1.963 | 3.078 | 6.314 | 12.706 | 15.895 | 21.205 | 31.821 | 42.434 | 63.657 | 127.322 | 636.590
2 1028910617 ] 1.061]1.386 ] 1.886 [2.920 [ 4303 | 4849 | 5.643 | 6.965 | 8.073 | 9525 | 14.089 | 31.598
3 1027705840978 |1.250 | 1.638 | 2353 | 3.182 | 3.482 | 3.896 | 4541 | 5.047 | 5:841 | 7453 | 12.924
4 [0271]0569]00941]1.190] 1.533 [2.132] 2.776 | 2.999 | 3.298 | 3.747 | 4.088 | 4.604 | 5.598 8.610
5 [0.26710.559 0920 | 1.156 | 1.476 | 2.015 ] 2.571 | 2.757 | 3.003 ] 3.365 | 3.634 | 4.032 [ 4.773 6.869
6 |026510553]0.906]1.134 1440 [1.943 ] 2.447 | 2,612 | 2.829 | 3.143 | 3.372 | 3.707 | 4317 5.959
7 (0263105490896 1.119 | 1415 1.895] 2.365 4 2517 |-2.715 | 2.998 | 3203 | 3499 | 4.029 | 5.408
8 {0.262]0.546 | 0.889 | 1.108 | 1.397 | 1.860 | 2.306 | 2449 | 2,634 | 2.896 | 3.085 | 3355 | 3.833 5,041
9 10.261[0.543]0.883 [ 1.100 | 1.383 | 1.833 | 2.262 | 2.398 | 2.574 | 2.821 | 2.998 | 3.250 | 3.690 | 4.781
10 | 0.26010.542 { 0.879 | 1.093 | 1.372 | 1.812 | 2.228 | 2.359 | 2.527 | 2.764 | 2.932 | 3.169 | 3.581 | 4.587
11 | 0.260 | 0.540 | 0.876 | 1.088 | 1.363 | 1.796 | 2,201 { 2.328 | 2.491 | 2.718 | 2.879 | 3.106 | 3.497 | 4.437
12 | 0.25910.539 | 0.873 1 1.083 | 1.356 | 1.782} 2.179 | 2.303 | 2.46]1 | 2.681 | 2.836 | 3.055 | 3428 | 4318
13 0.25910.538 | 0.870 | 1.079 | 1.350 | 1.771 | 2.160 | 2.282 | 2.436 | 2.650 | 2801 | 3.012 | 3372 | 4221
14 | 0.25810.537 | 0.868 | 1.076 | 1.345 | 1.761 | 2.145 | 2.264 | 2.415 | 2.624 | 2771 | 2.577 | 3.326 | 4.140
15 [ 0.258 1 0.536 | 0.866 | 1.074 | 1341 | 1.753 | 2.131 | 2.249 | 2397 | 2.602 | 2.746 | 2.947 | 3286 | 4.073
16 [ 0.25810.535 | 0.865 | 1.071 | 1.337 | 1.746 | 2.120 | 2.235 | 2382 | 2.583 | 2.724 | 2.921 | 3.252 | 4.015
17 | 0.257]0.534 | 0.863 | 1.069 | 1333 | 1.740 | 2,110 | 2.224 | 2.368 | 2.567 | 2.706 | 2.898 | 3222 | 3.965
18 | 0.25710.534 | 0.862 | 1.067 | 1.330 | 1.734 | 2,101 | 2.214 | 2.356 | 2.552 | 2.68% | 2.878 | 3.197 | 3.922
19 |0.257 {1 0.533 [ 0.861 [ 1.066 | 1.328 | 1.729 | 2.093 | 2.205 | 2.346 | 2.539 | 2.674 | 2.861 | 3.174 | 3.883
20 | 0257105330860} 1.064 | 1.325]|1.725| 2.086 | 2.197 | 2.336 | 2.528 | 2.661 | 2.845 | 3.153 | 3.830
21 10.25710.53210.839 1 1.063 | 1.323 | 1.721 | 2.080 { 2.189 | 2328 | 2,518 | 2,649 | 2.831 | 3.135 | 3.819
22 10.256]0.532{0.858 | 1.061 | 1,321 | 1.717 | 2.074 | 2.183 | 2.320 | 2.508 | 2.639 | 2.819 | 3.119 | 3.792
23 [0.256]0.532| 0.858 | 1.060 | 1.319 | 1.714 | 2.069 | 2.177 | 2.313 | 2,500 | 2.629 | 2.807 | 3.104 | 3.768
24 10.256]0.531 | 0.857 | 1.059 [ 1.318 | 1.711 | 2.064 | 2.172 | 2.307 | 2.492 | 2,620 | 2.797 | 3.091 3.745
25 {0.256 | 0.531 | 0856 | 1.058 | 1.316 | 1.708 | 2.060 | 2.167 | 2.301 | 2485 | 2.612 | 2.787 | 3.078 | 3.723
26 [ 0.25610.531 | 0.856 | 1.058 | 1.315 | 1.706 | 2.056 | 2.162 | 2.296 | 2479 | 2605 | 2.779 | 3.067 | 3.707
27 [0.25610.531 | 0855 11.057 | 1.314 1 1.703 | 2.052 | 2.158 | 2.291 | 2473 | 2598 | 2.771 | 3.057 | 3.690
28 0.256[0.530|0.855]1.056 | 1.313 | 1.701 | 2.048 | 2.154 | 2.286 | 2467 | 2.592 | 2.763 | 3.047 | 3.674
29 10.256]0.530 | 0854 11.055 | 1.311 1699 2.045 | 2.150 | 2.282 | 2462 | 2586 | 2.756 | 3.038 | 3.659
30 | 0.256{0.530 | 0.854 | 1.055 | 1.310 | 1.697 | 2,042 | 2,147 | 2.278 1 2.457 | 2581 | 2.750 | 3.030 | 3.646
40 [0.25510.529 | 0.851 | 1.050 | 1.303 | 1.684 | 2.021 | 2,123 | 2.250 | 2.423 | 2.542 | 2.704 | 2.971 3.551
60 | 0.254]0.527 | 0.848 | 1.045 [ 1296 | 1.671 | 2.000 | 2.099 | 2.223 | 2.390 | 2.504 | 2660 | 2915 | 3.460
120 [ 0.254 ] 0.526 | 0.845 | 1.041 | 1.289 | 1.658 | 1.980 | 2.076 | 2.196 | 2.358 | 2.468 | 2.617 | 2.860 | 3.373
w | 025310.524{0842}1.0361282}1.645]| 1960 | 2.054 | 2.170 | 2.326 | 2432 | 2.576 | 2.807 | 3.291




i % £
By R%E 113 25EF ZLIi@P4 A2
54A % m R
2 > — — A
A R O# BlgH$ % A B&s & WA AREM A3 B(Z ) = &
=%
Table of the Chi-square Distribution
e d
Ly
o= | 0995 0.99 .98 0.975 0.95 0.90 0.80 0.20 0.10 0.05 0.025 0.02 0.01 0.005 0.001 =q
V1| 00000393  GODOIST 0000628 0oposs2 0.00393 00158 00642 1642 2.706 3841 5.024 5412 6.635 7.879 10.827 | V=1
2100100 0.0201 0.0404  0.0506  0.103 0211 0446 3219 4605 550 7378 7.824 9.210 10.897 13815 2
3100717 0.115 0.185 0.216 0.352 0.584 1005 4.642 6.251 7.815 9.348 9837 11345 12838  16.268 3
41 0.207 0.297 0429 0.484 0.711 1.064 1649 5989 7379 9488 11143 11.668 13277 14860 18463 4
510412 0.534 0,752 0.831 1.145 1.610 2343 7289 0236 1070 12832 13388 15086 16750 20517 5
6| 0.676 0.872 {.134 1.237 1.635 2204 3.070 8558 10645 12592 14449 15033 16812 183548 22457 [}
71 0989 1.239 1.564 1.690 2.167 2833 3822 9803 12017 14067 16013 16622 18475 20278 24322 7
8] 1.344 1.646 2,032 2.180 2.733 3490 4594 11030 13,362 15507 17535 18168 20080 21955  26.125 8
911735 2.088 2532 2100 1,325 4,168 5380 12242 14684 16919 19023 19479 21.666 23589 27877 9
10} 2.156 2,538 3059 3.247 3.940 4865 6179 13442 15987 18307 20483 21181 23209  25.188  20.588 10
11 { 2603 3.053 3.609 3816 4.575 S.578 6980 14631 17275 194675 21920 22618 24728 26757 31.264 11
1213074 isn 4.178 4.404 5.226 6.304 © 7.807 15812 185349 21026 23337 24054 26217 28300 32909 12
13 | 3.565 4107 4,765 5.009 5.892 7.042 8.634 16985 19812 22362 24736 25472 27688  20.819  34.528 13
{4 1 4.075 4,660 £.368 5.629 6.571 7.796 9467 18451  21.064 23685 26119 26873 29.141 31319 36.123 14
15 | 4.601 5229 5985 6.262 7.261 8547 10307 19311 22307 2499 27488 - 287259 30578 32.801  37.607 15
16 | 5.142 5812 6.614 6.908 7.962 9312 11,152 20465 23542 26296 28845 29633 32000 34267 39252 16
171 5.697 6408 7.258 7.564 8.672 10,085 120082 21615 24769 27387 30191 30995 33400 35718 40.790 17
18 § 6.265 7015 7.906 8.23] 9.398 10.865 12.857 22760 25980 28869 31526 32346 34805 37156 42312 18
19 | 6844 7.633 8.567 8.907 10,017 11650 13716 23960 27204 30.144 12852 33687 16.191 38582 43820 9
20| 714M 8.260 9.237 9,591 10,851 12443 14578 25038 28412 31410 24190 35020 37366 39997 45315 20
21} 8034 8.897 9915 10.283 11.591 13.240 15445 26171  29.615 32671 35479 362343 38.932 41401 46797 21
22 | 8.643 9.542 10.600 10.982 12.338 14041 16314 27301 30813 33924  36.78i 37659 40289 42,796 48268 22
23 1 9.260 10.196  11.293 11688 13.091 {4848 17,187 28420 32007 35172 38076 3RH68  41.638 44181 49.728 23
24 | 9.886 10.856  11.992 12.401 13.848 15.659 18062 29553 33.196 36415 39364 402700 42980 45558 51179 24
25 1 10.520 11.524 12.697 13.1207 . 14.611 16473 18040 30675 34382 37652 40646 41566 44314 46928 52620 25
26 1 11.160 12198 13409 13844 15379 {2202 19.820 31795 353563  3R.B85 41923 42856 45642  4B290 54082 26
27 | 11.808 12.879 14.125 14.573 16.151 18114 20,703 32912 36741 401130 43104 44140 46963 49645 55476 27
28 1 12,461 13.565 14.847 15.308 16,928 18939 21588 34.027 37916 0 41337 44461 45419 48278 50993  56.893 28
291 13321 14.25¢ 15574  16.047 17.708 19.768 22475 35139 39087 42357 45722 464693 49588 32336  S8302 29
30 | 13.787 14.953 16.306 16.791 18493 20599 23364 36250 40256 43773 46979  47.062  S0892 53472 59.703 kit]
40 | 20.706 22.164 23838 24433 26509  29.051 32345 47269 51805 55759 59342 60436 63.691 66766 73402 40
50 | 27.991 20707 31664 32337 34764 37.689 41449 SBI64 63167 67505 71420 72613 76.154 79490  86.66] 50
60 | 35.535 37485 30.699 40482 41188 46450 50641 68972 74397 79082 83208  R4.580 88379 91.952 99.607 60
70 | 43275 45442 47.893 48758  51.730  55.329 S59.898  79.715 885527 90531 95.02% 06388 100425 104218 112317 70
80 | 1.1 53539 56213 37053 60391 64278 69.207 90405 96578 101880 106,629 108469 112329 116321 124839 80
90 | 59.196 61.754  64.634 65646 69126 73.291 78558 101.054 107565 113145 118136 119648 124.116 128299 137.208 2]
1001 62.327 70065  73.142 74222 77929 82358 87945 111667 118498 124342 120.561 131.142 133307 140170 149449 100
2 + - 4’?%175':‘%5)‘%2.1:%‘ ' RFES o
. - 23 g 3 2
= AAEFHEEHL -
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Question 1: [5pts] Evaluate
2 d
e
/0 (22 + 4)2

Question 2: [5pts] Starting at the point where r = 1, the point P moves counterclockwise along
the polar curve r = e%/27 in such a way that the line segment OP makes one complete revolution.
(Here O denotes the origin.) Sketch the curve, and find the total area swept out by OP as it
makes the revolution.

by making the substitution x = 2tan u.

Question 3: [10pts] Find all local maxima and minima of the function f(z) = 2|z} — z? — 1.

Question 4: [10pts| Suppose that f'(z) = e*”, and f(0) = 10. One can conclude from the mean
value theorem that
A< f(1)< B

for which numbers A and B?

Question 5: [20pts] Students studying for an exam get ¢ hours of sleep in the two days leading
up to the exam, where z is the range 0 < z < g. The number of students who got between z; and
zo hours of sleep in given by

Zo
/ cxdr; 0 <z, <z9 <
1

(a) [10pts] What fraction of the students got less than a/2 hours of sleep?

(b) [10pts] Their scores are proportional to the amount of sleep they got: S(z) = 100(z/a). Find
the (correctly weighted) average score in the class.
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B.

Problem 1 Prove or disprove the following statements:

1. 8%) If >°>° ,a, = A and Y . b, = B are both convergent, then
Y ooy Qrby, = AB.

2. (8%) Suppose that lim, secan, = 0 and a, > 0 for all n € N. Then
Y oo (=1 a, is convergence.

3. (8%) The series ¥ 2o \/— o is divergent.

Problem 2 (8%) Evaluate [ [ R(m+y)ex2‘y2 dA where R is then rectangle
enclosed by the linesz ~ vy =0,z -~y =2 z2+y=0and r +y = 3.

Problem 3 (8%) Find the extreme value of f(z,y) = e ¥ subject to
22+ 4y? < 1

Problem 4 (10%) Find the sum of the series y >  n’z" for jz| < 1.

] 3 —~HFENBBLEE > R TFi e
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