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In an automated filling operation, the probability of an incorrect fill when the process is

operated at a low speed is 0.001. When the process is operated at a high speed, the

probability of an incorrect fill is 0.01. Assume that 30% of the containers are filled when

the process is operated at a high speed and the remainder are filled when the process is

operated at a low speed.

(a) What is the probability of an incorrectly filled container? (54")

(b) If an incorrectly filled container is found, what is the probability that it was filled
during the high-speed operation? (5%)

Flaws occur in the interior of plastic used for automobiles according to a Poisson

distribution with a mean of 0.02 flaw per panel.

(a) If 50 panels are inspected, what is the probability that there are no flaws? (54°)

(b) What is the expected number of panels that need to be inspected before a flaw is
found? (5%)

(c) If 50 panels are inspected, what is the probability that the number of panels that
have one or more flaws is less than or equal to 2? (54").

Assuming there is an exponential random variable X, show P(X<t,+t,|X>t )=P(X<t,).
(10%)

Suppose that the range of the continuous variables Xand Y'is O0<x<a and 0<y<b.
Also suppose that the joint probability density function f, (x, ¥) = g(x)A(y) , where g(x)
is the function only of x and A(y) is function only of y. Show that X and Y are
independent. (104")

The continuous random variable X has density function f(x)=4xe™ x>0. Find the

mean and variance of X by moment generating function. (104")

In a random sample of 200 Phoenix residents who drive a domestic car, 165 reported

wearing their seat belt regularly, while another sample of 250 Phoenix residents who drive

a foreign car revealed 198 who regularly wore their seat belt.

(a) Perform a hypothesis-testing procedure to determine if there is a statistically
significant difference in seat belt usage between domestic and foreign car drivers.
Set your probability of a type I error to 0.05. (10%")

(b) Do you think there is a reason not to believe these data? Explain your answer. (5%")

Suppose we would like to fit a regression model for which the true regression line passes
through the point (0, 0). The approximate model is ¥ = fx+ & . Assume that we have n
pairs of data (x,,,), (%,,%,), ..., (,,¥,).Find the least squares estimate of £. (5%")

A Rockwell hardness-testing machine presses a tip into a test coupon and uses the depth
of the resulting depression to indicate hardness. Two different tips are being compared to
determine whether they provide the same Rockwell C-scale hardness readings. Nine
coupons are tested, with both tips being tested on each coupon. The data are shown in the

accompanying table.

Coupon  Tipl Tip2 Coupon Tipl Tip2
1 47 46 6 41 41
2 42 40 7 45 46
3 43 45 8 45 46
4 40 41 9 49 48
5 42 43

(a) State any assumptions necessary to test the claim that both tips produce the same
Rockwell C-scale hardness readings. (34")

(b) Apply an appropriate statistical method to determine if the data support the claim
that the difference in Rockwell C-scale hardness readings of the two tips is
significantly different from zero. (74")

The grams of solids removed from a material ( y) is thought to be related to the drying

time. Ten observations obtained from an experimental study follow:

y (43 1.5 1.8 4.9 4.2 4.8 5.8 6.2 7.0 7.9

x |25 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0

(a

(b) Test for significance of regression. (5%")

N’

Fit a simple linear regression model. (54")

(c) Based on these data, what is your estimate of the mean grams of solids removed at

4.25 hours? Find a 95% confidence interval on the mean. (5%4)
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Table 1T Cumulative Standard Nomal Distribution (continued)
Zo 000 001 0.0 0.03 0.04 0.05 0.06 0.0F ' SE00R T 009
0.0 0.500000 0.503989 0507978 0.511967 0315953 0519939 0.532922  0.527903 0.531881 0.535856
0.1 0539828 0.543795 0.547758 0551717 0355760 0.5359618 0.563559  0.567495 0.571424 0.575345
0.2 0579260 0.583166 0.587064 0590954 0.594835 0.598706 0.602568 0.606420 0.610261 0.614092
0.3 0617911 0.621719 0.625516  0.629300 0.633072 0.636831 0.640576 0.644309 0.648027 0.651732
04 0.655422 0.659097 0.662757 0.666402 0.670031 0673645 0.677242 0.680822 0.684386 0.687933
0.5 0.691462 0.694974 0.698468 0.701944 0.705401 0.708840 0.712260 0.715661 0.719043 0.722405
0.6 0725747 0.729069 0.732371 0.735653 0738914 0.742154 0745373  0.748571 0.751748 0.754903
0.7 0.758036 0.761148 0.764238 0.767305 0.770350 0.773373 0.776373 0.779350 0.782305 0.785236
0.3 0788145 0.791030 0.793892 0.796731 0.799546 0.802338 0805106 0.807830 0.810570 0.813267
0.9 0.815940 0.818589 0.821214 0823815 0826391 0.828944 0831472 0833977 0.836457 0.838913
1.0 0.841345 0.843752 0.846136 0848495 0.850830 0.853141 0.855428 0.857690 0.859929 0.862143
1.1 0.864334 0.866500 0.868643 0.870762 0.872857 0.874928 0876976 0.878999 0.881000 0.882077
[.2 0.884930 0.886860 0.888767 0.890631 0.892512 0.894350 0.806165 0.897958 0.899727 0.901475
1.3 0.903199 0.904902 0906582 0.908241 0.909877 0911492 0913085 0914657 0916207 0.917736
1.4 0.919243 0920730 0922196 0923641 0.925066 0926471 0.927855 0920219 0.930563 0.931888
[.5 0933193 0.934478 0935744 0936992 0.938220 09394290 0.940620 0.941792 0.942947 0.944083
1.6 0.945201 0946301 0.947384 0948449 0949497 0950329 0951543  0.952540 0.953521 0.954486
1.7 0955435 0956367 0.957284 0.958185 0.959071 0.959941 0.960796 0.961636 0.962462 0.963273
.8 0964070 0964852 0.965621 0.966375 0.967116 0967843 0.968557 0.969258 0.969946 0.970621
1.9 0971283 0971933 0972571 0973197 0973810 0.974412 0975002 0.975581 0976148 0.976705
2.0 0977250 0.977784 0978308 0.978822 0979325 0979518 0980301 0.980774 0981237 0.981691
2.1 0932136 0982571 0.982997 0983414 0.983823 0984222 0984614 0.984997 0.985371 0.985738
22 0986097 0.986447 0986791 0987126 0987455 0987776 0.988089 0.988396 0.988696 0.988989
23 0989276 0.989556 0.989830 0.990097 0.990358 0990613 0990863 0.991106 0991344 0.991576
2.4 0991802 0.992024 0.992240 0.992451 0.992656 0.992857 0.993053 0.993244 0.993431 0.993613
25 0993790 0.993963 0994132 0.994297 0994437 09946134 0994766 0.994915 0.995060 0.995201
2.6 0995339 0.995473 D0.995604 0995731 0.995835 0995975 0.996093 0.996207 0.996319 0.996427
2.7 0.996533 0.996636 0.996736 0.996833 0.996928 0.997020 0.997110 0997197 0.997282 0.997365
2.8 0.997445 0.997523 0997599 0.997673 0997744 0997814 0.997882 0.997948 0998012 0.993074
29 0998134 0.998193 0998250 0.998305 0.998359 0998411 0998462 0.998511 0.998559 0.998605
3.0 0998650 0.998694 0.998736 0998777 0.998817 0998836 0.998893 0.998930 0.998965 0.998999
3.1 0999032 0.999065 0999096 0.999126 0999155 0.999184 0.999211 0.999238 0.999264 0.999289
32 0999313 0.999336 0.999359 0.999381 0.999402 0999423 0999443 0.999462 0.999481 0.999499
3.3 0999517 0999533 0.999550 0.999566 0.999381 0.999596 0999610 0.999624 0.999638 0.999650
34 0999663 0.999675 0.999687 0.999698 0.999709 0.999720 0999730 0.999740 0.999749 0.999758
3.5 0999767 0.999776 0.999784  0.999792 0999800 0.999807 0.999815 0.999821 0.999828 0.999835
3.6 0999841 0.999847 0.999833 0.9998358 0.999864 0.999869 0.999874 0.999879 0.999833 (.990888
3.7 0999892 0.999896 0.999900 0.999904 0.999908 0.999912 0.999915 0.999918 0.999922 0.999925
3.8 0999928 0.999931 0.999933 0.999936 0.999938 0.999041 0999943 0.999946 0.999948 0.999950
3.9 0999952 0.999954 0999956 0.999938 (0.999939 0999061 0.999963 0.999964 0.999966 0.999967
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Percentage Poines £, of the F-Distribution
Jact sy,
" : ik _ Degrees of freedom for the numerater (r,)
v, 1 24 3 418 6 TR 9 0ESEI S 200524 30 hd @ 120 =
PEodeha 1995 2187 236 2302 230 2368 2389 405 419 2439 2459 2480 2490 2500 2811 2522 2533 25413
20 18351 1900 1906 1925 1930 1933 1935 1937 1933 U940 1941 1943 1945 1945 1946 1947 1948 1949 1950
31 1003 9355 928 912 961 894 B§9 885 S8 879 874 K70 B66 864 862 859  BST 555 85
4 (A 694 6.59 639 626 616 609 604 600 596 591 586 5.80 N 578 5n 5.69 i6b Sed
¥ 6.61 579 4 519 508 495 458 482 477 474 468 4.62 4.56 4.53 450 446 443 440 436
6 599 514 47 45 439 418 421 415 410 406 4.00 3194 3.87 3384 381 3 374 370 367
7 55 4n 435 4.12 97 387 1719 313 368 364 357 33 RS ] 24 338 334 330 327 33
8 532 446 307 i 309 358 i 34 339 333 328 n 315 312 308 4 im 297 293
9 512 426 38 363 348 337 329 323 3a8 304 307 301 284 290 286 283 279 275 2Tt
= 10 49 410 3TE 0 348 333 322 M 307 302 29% 291 285 237 274 270 266 262 288 254
r | | 484 198 359 336 320 309 301 295 29 RS 279 272 265 X6l 25T XS 249 245 2
12 475 389 349 326 311 300 291 285 280 275 269 262 234 251 247 243 238 234 230
g
3 13 4.67 381 341 318 3.05 292 283 277 271 2.67 160 233 46 242 238 24 230 225 picd |
E o 460 374 333 311 29 285 276 270 265 260 253 246 239 235 231 227 222 218 213
3 s 454 368 329 306 2% 27T 171 164 259 234 248 240 233 239 2315 220 26 201 107
Z 06| 449 368 323 30l 285 274 leh 259 253 245 242 235 238 233 219 215 11 206 204
& a7 445 339 3200 29 281 270 26l 255 249 245 238 231 223 L9 215 210 206 IDE 1%
E. 1% 441 358 316 293 277 266 238 23 246 241 M 227 219 215 2H 206 202 197 1.92
:'-_ 19 4.38 352 i 290 274 263 258 248 242 2138 231 22 216 211 207 103 1.9% 193 1.88
] 435 349 Lo 287 251 260 25 245 239 238 228 220 212 208 204 1.99 1.9% 1.90 184
: 2 432 347 307 283 2468 257 249 232 237 232 235 24R Xl 208 2001 196 19 157 LSl
E 2 430 343 305 282 266 255 246 230 23 230 223 235 207 203 198 104 189 184 1N
£ B 428 342 303 28D 264 233 L4 237 232 227 220 2iF 205 201 1% 191 186 181 1%
24 426 340 301 278 267 250 242 236 230 225 28 201 205 198 194 180 184 179 W
25 424 339 29 27 260 249 230 254 228 2% 246 2 2m 1.96 .92 1.87 1.82 .77 L7
26 423 337 208 274 259 247 a3w 252 2 xn 215 207 199 195 190 185 1.80 178 .69
27 421 335 2% 273 257 246 237 23 235 2200 203 206 197 193 ISE 184 179 173 167
28 420 334 298 2T 236 245 236 2 224 219 M2 204 1% 191 187 182 L7 LT 168
9 408 333 203 270 255 243 235 228 222 IR 2000 203 194 190 IS5 181 175 L0 Qg
00 417 332 292 268 253 242 23 227 22 206 209 200 193 189 I84 179 LT Le8 ie
400 408 323 XBE O 26F 245 233 22% 0 208 212 208 0 192 LR 179 L4 169 bed LSE 1S
60| 400 305 276 255 237 225 21T 200 204 199 1920 1& 1S 170 165 159 1S3 147 139
120 392 30T 26X 245 229 217 208 202 19 b9l 1R} LTS 166 16l LSS 1SS 14} 138 128
F RS 300 260 237 221 210 200 194 LSS 083 175 167 LS 151 146 139 132 122 1w
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