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. (15%) Suppose a flaw was discovered in the Pentium chip installed in many new personal
computers. The chip produced an incorrect result when dividing two numbers. Assume the
probability of a divide error with the Pentium chip is, in fact, 1/10,000,000,000.

a. (5%) Consider three successive divisions performed using the flawed chip. What is the
probability that none of three results will be in error?

. (5%) Compute the probability of at least one error in the 20,000,000,000 divisions.

. (5%) What assumptions did you have to make in order to answer these questions using
the probability model?
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. (15%) Contamination is a problem in the manufacture of optical storage discs (CDs). When
the production process is in control, the average number of particles of contamination is 0.1
per centimeter squared of media surface. The area of disc under study is 100 squared
centimeters.

a. (5%) State the proper probability model for lhe describing the number of particles X.
Write out the p y function and ibution function of X.

b. (5%) Find out the probabllnty that 2 particles occur in the area of disc under study.

¢ (5%) Calculate E(X?).
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. (10%) A fault-tolerant system that processes transactions for a financial services use three
separate computers. If the operating computer fails, one of the two spares can be
immediately switched online. After the second computer fails, the last computer can be
imr!nediatcly switched online. Assume the probability of failure during any transaction is
10°

a. (5%) State the proper probability model for the number of transactions X before all
three computers have failed. Write out the probability function and cumulative
distribution function of X.

b. (5%) Calculate E(X).

4. (20%) A manufacturer of automobile batteries claims that the distribution of the life of its
battery has a mean of 54 months and a standard deviation of 6 months. But the population
mean is 50 months and population standard deviation is 7 months. Suppose a consumer
group decides to check the claim by purchasing a sample of 50 of these batteries. No
knowledge of the shape of the distribution of the life.

a. (5%) Try to describe the sampling distribution of the mean life of a sample of 50
batteries.

b. (5%) What is the probability the consumer group’s sample has a mean life of 52 or
fewer months?

¢. (5%) What assumption and what theory do you need to obtain the above sampling
distribution of the mean life?

d. (5%) What can you say about the probability of a certain battery which has a life
between 40 and 60 months?
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5. (20%) The diameter of a ball bearing was measured by 8 inspectors, each using two
different kinds of calipers. The results were:
rlnsgector Caliper 1 Caliper 2

I 0.265 263

2 0.265 263
3 0.267 264
4 0.267 266
(5 0.265 264
"6 0.265 265
[7 0.267 266

3 0267 [ 268

Is there a significant difference between the means of the population of measurements from
which the two samples were selected?
a. (2%) Give the null hypothesis and alternative hypothesis for testing.
. (8%) Use p-value to give a statistical test at level of significance of 0.05.
. (5%) What assumptions you need for the test in b.
. (5%) Construct a 95 percent confidence interval of the difference in mean diameter
measurements for the two types of calipers.
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. (20%) The response time in milliseconds was determined for three different types of
circuits that could be used in an ic valve shutoff ism. The engi propose
that a completely randomized experiment should be used to compare the three different
circuit types.

Circuit
Type

1 9 12 10 8
[2 20 21 23 17

3 6 5 8 16

a. (5%) Explain what is a completely randomized experiment. Take this problem as the
example,
b. (5%) Why the engineer wants such kind of experiment?
 (8%) Test the hypothesis that the three circuit types have the same response time. Use
alpha=0.05. List the assumptions you made for the test.
. (2%) Which type of circuit would you select if you wished to minimize he response
time? State the reasons.
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1 3078 | 6ua | 12706 | 38 | 63657 63662
2 1886 | 290 | 4303 6965 925 31598
3 1638 | 2353 | a8 4541 5841 12924
4 1533 | 212 | 277 T 8610
s 146 | 205 | 2sm 3365 | 4032 6869
6 1480 | 1943 | 2447 3 | 3007 5959
1 1415 | 1895 | 2365 2998 | 3499 5408
8 1307 | 1860 | 2306 289 | 3355 5041
9 138 | 183 | 2202 281 | 3250 4781
10 12 | s | 228 2764 | 3169 4587
1 136 | 196 | 2200 278 | 3106 4437
12 1356 | 182 | 2479 2681 | 3085 4318
13 1350 | 1mo | 2060 265 | 3012 4221
M 195 | 160 | 2045 264 | 29m 4140
15 13| 1ss |21 260 | 2947 4073
16 1337 | 16 | 2120 2583 | 2021 4015
1 133 | 10 | 2110 2567 | 2898 3965
18 1330 | 1734 | 2000 2552 | 287 3922
19 1328 | w9 | 200 25%9 | 2861 3883
) 125 | 1ms | 208 2528 | 2845 3850
2 2 | 1m 2080 2518 | 2831 3819
2 w2t | oy | 20 2508 | 2819 392
5 1319 | 74 | 2069 2500 | 2807 3767
u 138 | m 2064 242 | 2997 3745
2 136 | 1708 | 2060 2485 | 2787 3725
2% 1315 | 1706 | 2086 24m | 279 3707
n 1314 | 103 | 2082 2471 | 27m 369
1 1| 0 | 208 2467 | 2763 3674
Ed 1| e | 204 2462 | 2756 3659
£ 1310 | 1697 | 2002 2457 | 2750 3646
0 1303 | L6 | 201 2423 | 2704 3551
& 129% | 161 2000 2390 | 2600 | 322 | 3460
120 1269 | 1658 1980 2358 | 2617 | 3160 | 331
© 128 | 1645 1.960 2326 | 25% | 30% | 3291
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Taste IX  Percentage Points of the Fdistribution, a = .05
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" NUMERATOR DEGREES OF FREEDOM
) 1 1 3 4 s ] ? [ 5
1| e 195 st | e | w2 | g % 9 205
2| s 150 wio | 25 | wn | w3 3 | 3 1038
E Y 955 928 o1z oo | am R89 A 83
4 gt 69 659 639 6% | 6l6 609 60 I
s | 6l 579 sa 519 s | ass 8 pr] an
6| s i 428 i 4 | am a1 a1 0
1 1% a2 435 an w | am 3 3 36
[ 446 am 8 | s 3% 3% 33
s | sp 426 386 36 | 3w 329 32 318
Ew 4% 410 an 348 3 3z 314 w e
2| m 358 a9 336 | e 301 29 2%
£n 45 38 349 32 su | 3w 251 285
g ] m 3 118 m | 2w 28 27 2n
s w 324 M a 2% | 285 27 n 245
is st 3680 32 306 w | 2w 2 264 23
216 499 36 34 301 285 21 266 250 23
in 445 359 320 29 281 20 261 255 24
g 4 355 216 293 | 26 238 25 26
i 438 3% 313 % | 28 254 28 22
¥ a3 39 310 28 | 2 25 245 23
En axn 341 30 284 28 257 249 242 23
F 430 144 30 28 266 255 246 240 24
£z a8 30 305 28 20 | 23 24 23 2
cu 426 340 301 21 w | 29 20 2% 20
s 42 33 299 276 28 249 240 224 226
A% | 4n 33 29 7 29 | 24 23 29 a7
7 | e 335 29 273 257 | 24 23 231 23
B | 4w i 2 21 2 | 24 23 229 2
» | B 33 293 210 255 | 28 23 228 =
» a 3n s 269 | 24 b5 27 221
“ 0 i) 28 261 25 | 2m 225 218 202
@ | am 318 276 253 23 | 2 2 20 200
m | e 307 268 248 29 | 2 w9 20 1%
= 38 300 260 237 221 210 20 194 8
S, From b . = Bomainka 1943, .73
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