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(—)Answer the question True or False. (15 points , 3 points each)

1) A binomial random variable is defined to be the number of units sampled
until x successes is observed.

2) The mean of the standard normal distribution is 1 and the standard
deviation is 0.

3) When estimating the population mean, the sample mean is always a
better estimate than the sample median.

4) As the sample size gets larger, the standard error of the sampling
distribution of the sample mean gets smaller as well.

5) The Central Limit Theorem guarantees that the population is normal
whenever # is sufficiently large. -

(Z2) CHOICE. (20 points , 4 points each)

1) A literature professor decides to give a 15-question true-false quiz. She wants
to choose the passing grade such that the probability of passing a student who
guesses on every question is less than .10. What score should be set as the
lowest passing grade? A)9 B)10 C}11 D) 12

2) The probability that an individual is left-handed is 0.11. In a class of 40
students, what is the mean and standard deviation of the number of
left-handed students? A) mean: 4.4; standard deviation: 2.10 B) mean:
4.4; standard deviation: 1.98 C)mean: 40; standard deviation: 1.98 D)
mean: 40; standard deviation: 2.10

3) Which one of the following suggests that the data set is approximately
normal? A) A data set with Q, =14, O, =68, and s = 41. B) A data set with

0, =105, @, =270, and s = 33. C) A data set with @, =1330, O, =2940,

and s = 2440. D) A data set with @, =22, 0, =73, ands=21.

4) Suppose x is a uniform random variable with 2 = 20 and b = 70. Find the
probability that a randomly selected observation is between 23 and 65.
A)08 B)016 C)0.84 D)05

5) Suppose that the random variable x has an exponential distribution with 6 =
1.5. Find the probability that x will assume a value within the interval p * 20.
A) 864665 B).716531 C).049787 D) .950213

(=2) Computation. (65 points)
1.Public transportation and the automobile are two methods an employee can use to get to
work each day. Samples of times recorded for each method are shown. Times are in
minutes, (15 points)
Public Transportation: 28 29 32 37 33 25 29 32 41 34
Automobile: 29 31 33 32 34 30 31 32 35 33

(a) Compute the sample mean time and standard deviation to get to work for each method. (5 points)

(b) Develop a box plot for each method. Does a comparison of the box plots support your
conclusion in part (a)? (10 points)

2. Airline passengers arrive randomly and independently at the passenger-screening facility
at a major international airport. The mean arrival rate is 10 passengers per minute. (10
points)

(a) Compute the probability of no arrivals in a one-minute period. (5 points)

(b) Compute the probability of at least one arrival in a 15-second period. (S peints)
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3. Consider a multiple-choice examination with 50 questions. Each question has four possible

answers. Assume that a student who has done the homework and attended lectures has a toe. Iz AN Ptz <=1
75% probability of answering any question correctly. (15 points) AR
(@) A student who answers 35 to 39 questions correctly will receive a grade of C. What 0.00  o.o1 0.02 0.03  o.08 .08 oos .07 o.06  o.09

©.5000 C.5040 0.5080 0.5120 O.5l59 0.5199 0.5239 0.52Z79 Q.55 0.5359
Q.5398 0.5438 0.5478 Q. 5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
- - 0.%871 Q. 5910 0.5948 O. 5987 O. 6026 0.6064 0. 6103 0.6142
C.e6LTY O.6217 Q. 6255 G.6293 0.632% 0.6368 0.65406 O.6443 0.6480 0.6517
G. 655 0.6591 C.6628 . 6664 0.6700 0.6736 O.6772 0. 6808 a.5544 O.6879

QL.H69L5 Q. 69250 0. 6985 G. 7 0Le 0. 7054 Q.7088 0. 7123 0. 7187 Q.7180 O.7224
Q. 7257 O.T7T29L 0_73z24 O. 7357 o.7389 0.7422 0.7454 Q. 7486 Q.THL7 O.7549
QL. 75EG Q.61 L 0.7642 Q. TGS 0. 1703 Q. 7T34 0. 7764 Q. TV94 Q.7823 G. 7854
0. 7881 Q. 7210 0. T9393 G. 7967 O.7995 0.8023 0.8051 0.8078 ©.8106 0.8133
0. 8159 0O.B186 o.8212 0.8238 O.8264 Q.82BY 0.8315 0.8340 0.836%5 Q.B8389

0.8413 0.5438 O.B46L O.8485 G . B508 0.8531 0.8554 0.8577 G. 8599 O, 8621
0.8643 0. 8665 O.8686 D.5708 Q.8729 O.8749 O 570 0.8790 . BBO4 O.8830
G. 5849 0. 8869 O.8888 0.8907 0.8392% 0.8%944 o.8962 0. 8980 O. 8997 QL9015
. 9032 O.9043 0. 9066 O.F082 0. 5009 e 0 R 2. 9130 0.9147 B.SAEG2 G.9177
G.95x92 0.9207 Q.9222 D.9236 Q.9281 0.9265 o.2279 0.92o2 . 9306 0.9319

0.9332 Q. I245 2. D357 QL9370 0.9382 Q.92334 D.9406 0.9418 0.9429 O 9441
0.9452 0.9463 O.9574 0.2484 0.9495 0. 9505 O.9%1S5 0. 9525 0.953% D.9545
0.9554 0.9564 0.89573 0.9582 G.959] Q.B5H9 ©.9608 .96316 0.9625 Q.9633
G.9641 C.9649 T.9656 0. 9664 G.9671 0.9678 O.9686 0. 9693 0. 9699 0.9706
T.F7AS Q.97 Q.I7T26 Q.9T32 D.9738 Q.D754 Q. IT7HO Q-9756 O.976L% . 9767

0.9773 0.9778 0.9783 0.9788 C.9T93 0.9798 0.50803 <9808 ©.9812 G.9817
0.9821 0.9826 Q.9830 0.9834 O.9838 0.9842 Q.9846G 0. 9850 0. 9852 0.9857
0. 986L O.PB65 0.9868 0.9871 0.9874 0.9878 o.9881 C.2E84 Q.9887 Q. 9890
Q.9893 0.9896 ©.9898 0.990G1 . 59904 0. 9906 0.9909 T.991L a.g9913 0.9916
Q. 9001 Q. Pe20 G922 0.9924 0.9927 O.9929 O.993L Q. 9932 Q.9H34 O.9936

©.9938 O.9940 C.994) Q-4 D.9945 Q. PP4E Q.DPAB O BoaD 0. 995 0.9952
. 9983 Q.55 Q. BIB6 0Q.3957 <.9959 0. 3960 0.9926G3 3. 9962 Q. PG Q.9964
C . 9265 B.9966 0.9967 0.9968 0.9969 O.9970 O.9971 O.9372 0. 9973 09574
Q.9974 O 9975 Q. 9976 Q. 0077 G- 9977 G. 2978 0Q.9079 G.9%80  O.9980 0.9981L
C.9931 0.9982 0.9982 . 29983 o.9984 G.9984 O.9985 Q.998% 0.9986 0.9986

percentage of students who have done their homework and attended lectures will obtain
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a grade of C on this multiple-choice examination? (5 points)
(b) A student must answer 30 or more questions correctly to pass the examination. What

R

percentage of the students who have done their homework and attended lectures will

ator

pass the examination? (5 points)

{c) Assume that a student has not attended class and has not done the homework for the
course. Furthermore, assume that the student will simply guess at the answer to each
question. What is the probability that this student will answer 30 or more questions
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correctly and pass the examination? (5 points)
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- 4, A study by the Center for Disease Control (CDC) found that 23.3% of adults are smokers
and that roughly 70% of those who do smoke indicate that they want to quit. CDC
reported that, of people who smoked at some point in their lives, 50% have been able to

3.00 3.10 3.20 a.30 3.40 3.50 3 .60 3.70 2. 80 3.90
O.9986 0.9990 0D.9993 0. 9995 0.9997 G.9998 Q.9998 C. 9999 0. 9999 1.0000

kick the habit. Part of the study suggested that the success rate for quitting rose by
education level. Assume that a sample of 100 college graduates who smoked at some
point in their lives showed that 64 had been able to successfully stop smoking. (15

points)
(a) State the hypotheses that can be used to determine whether the population of college TABLE B: 1-DISTRIBUTION CRITICAL vatues
Tail probability p
graduates has a success rate higher than the overall population when it comes to ar] 25 =20 2 S 0 0 2 o5 e25s o2 2 OL  00S 0025 OO
. . . . 2 OGO 13776, 1963 3.0V8 &.3149 227 R 1589 21.82 G3.66 1Z2F3 2ra.3
breaking the smoking habit. (5 points) 3] 7es 075 1350 13 zass 182 5485 <5e1 5841 74ss 1631
R . . 3 4 hr £ % § -5 8 1.190 1.533 ) 2132 2376 z.99% 37T 4.604 5508 FATD
(b) Given the sample data, what is the proportion of college graduates who, having smoked at e | 71z Boe 17138 1%s0 1043 2447 32615 sa4s 390y 4a1r 5508
int in their I bl ing? (5 poi HECEE BT
some point in their lives, were able to stop SmOklng ?(5 points) s ] 705 83 1100 1383 1,835 2262 2398 2821 32306 3.690 4297
(c) What is the lue? At a = .01, what i hvpothesi : f : 15| Sy are  1ees 1aes iShe 333 I3t 3% & IES Ian
p-valucy a = 01, what 1s your hypothesis testing conclusion? (5 points) iz | €95 .§73 1.083 1.356 1.78% 2379 2303 2.681 5055 3425  A.930
3 G894 -BT7C 107> 1.350 1,7V 2,160 2282 2050 3012 3.372 3.852
14 G B68 - 3.076 1.345  f.r61 Z.145 e 2523 287 3326 3.7TR7
) o me iemongolm D o0 rem 2fm the 30
5. Part variability is critical in the manufacturing of ball bearings. Large variances in the size ig gg‘;; ggg {;ﬁ 133 1340 zaan zza4 zoer 28RS 3% oS
- + » . . N z L. 1.323 1,729 2.093 H20S 2539 2861 2174 B.5T79
of the ball bearings cause bearing failure and rapid wearout. Production standards call for 20| 687 860  1.064 1325 1723 2086 2157 2528 2845 3153  3.552
. . Blige o adm i osme o oame I nm
a maximum variance of .0001 when the bearing sizes are measured in inches. A sample z2 | a5 8s®  x.060’ 1319 1714 2069 2177 2500 2807 3.108 3485
. . ' 25 | G8: 856 1038 1516 1408 ees sie o 33w I 34
of 15 bearings shows a sample standard deviation of .014 inches. (10 points) 26 | 684 856 1058 1313 1706 2056 2162 2479 2779 3067 3435
- y . Sl o oo Iy ogmommomp oz e dmr o
(a) Use a = .10 to determine whether the sample indicates that the maximum acceptable 25 | 683 834 105S 1311  1.685 2048 2150 2462 2756 3085 2396
. . . . 20 SGES RS 1.05% 1.310 1.697 2052 2. 147 pr-28- Auir ) 2.T5O0 3.030 < .38_5
variance is being exceeded. (5 points) so| o3 ES 1oAY 133 ren 3% NI 3 ozia I3L oy
o . . . . . Gg g;g BB 1.045 ;._296 ‘;.67! 2000 z2.099 2.;90 gﬁgﬂ 2.915 2.232
(b) Compute the 90% confidence interval estimate of the variance of the ball bearings in the 100 | €37  as  1oaz 1560 16 1oms 2081 2364 sese 831 aira
. . 1000 ETS B4 1.0327 32832 1.640G 184G XSG 230 Z.581L 2813 3.098
pOpulatlon. (5 po]nts) id Ryl 8443 126G 1,282 1.64% 1.9850 2054 2326 2.5TG Z.807 3.0%1
S0%: GOF O HOR GO 5N p-Lot- o) B FE G 20 X PP 8SH
Confidence lovel




