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1. At a Texas college, 60%@fth§ stidents are from the southern part of
the state, 30% are from tlpe—ne/rth mpan of the state, and the remaining
10% are from out-of-staﬁgf‘ﬁ’r; tu énts must take and pass an Entry
Level Math (ELM) test. 66%%0 the|southerners have passed the ELM,
70% of the northerners have passed the ELM, and 90% of the out-of-
staters have passed the ELM. Answer following questions. (21%)
(a) The probability that a randomly selected student is someone from
northern Texas who has not passed the ELM is .
(b) The probability that a randomly selected student has passed the
ELM is

(c) If a randomly selecte sgqléxﬁt—?as :passed the ELM, the probability

% (s

the student is from ou -of state is| |
()If a randomly selected studen

;has not passed the ELM, the
probability the student is from sbuthern Texas is .

(e) The probability that a randomly selected student is not from
southern Texas and has not passed the ELM is .

(f) If a randomly selected student has not passed the ELM, the
probability the student is not from northern Texas is i

(&)If a randomly selectchstiudeq{ As not from southern Texas, the
probability the studeﬂﬂpo@égsg:d the ELM is

r————"

. — \ |
2. The probability that a pfﬂj‘l?rﬁ(pzof smoke alarm will function
properly and sound an al rm iR the presence of smoke is 0.8. You have
2 such alarms in your home and they operate independently. Answer
following questions. (9%)
(a) The probability that both sound an alarm in the presence of smoke
is

(b) The probability that neither sound an alarm in the presence of smoke

1S ¢ = T

() The probability that aD&jEj@unds an alarm in the presence of
smoke is i =3 |

B /F J \'/ S

3. According to a survey, onfy 15% of customers who visited the web site
of a major retail store made a purchase. Random samples of size 50 are
selected. Answer following questions. (12%)
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(a) The mean of all the sample proportions of customers who will make
a purchase after visiting the web site is

(b) The standard deviatiomn of all'the sample propomons of customers
who will make a purq:ha a ei“vmtmg the web site is

(c) What is the probabnht? ) || thata random sample of 50 wxll
have at least 30% of ¢ §t ers who will make a purchase after
visiting the web site?

(d)The 90% of the samples will have less than what percentage

of customers who will make a purchase after visiting the
web site?

4. A chemist employed by gph iceutical firm has developed a muscle
relaxant. She took a sam &of 11 « peeple suffering from extreme muscle
constriction. She gave eath'a viak co ljammg a dose (X) of the drug and
recorded the time to relief] Jimeas ned in seconds for each. She fit a
curvilinear model to this data. The results obtained by Microsoft Excel

follow
SUMMARY OUTPUT
Regression
—Stati
Multiple R ':'-— 0—747
R Square Y 558
Adjusted R Square l‘l‘. § 0
Standard Error p 3
Observations
ANOVA
df SS MS F  Signif F
Regression 10344797 5172399 6.94 0.011
Residual F 93929 744903
Total 8338726
(;belf\nStdE;ror tStat  P-value
Intercept 1283 352 3.65 0.004
Dose 25.228 8.631 2.92 0.014
DoseSq 0.8604 0.3722 2.31 0.041
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Answer following questions. (18%)

(a) The prediction of time to relief for a person receiving a dose of 10
units of the drug is=" — [ .

(b) Suppose the chemié?; g:éi s touse an £ test to determine if there is
a significant curviI“Je}Er‘ relationship between time and dose. The
value of the test statitic S 7

(c) Suppose the chemist decides to use a t test to determine if there is a
significant difference between a linear model and a curvilinear
model that includes a linear term. The p-value of the test statistic for
the contribution of the curvilinear term is .

(d) Suppose the chemist decides to use a t test to determine if the linear
term is significant J—’VFE of the test statistic is .

(€) Suppose the chemjstdec desto use a t test to determine if there is a
significant differ ngc betwe: q a linear model and a curvilinear
model that includ sz lmTart rm If she used a level of significance
of 0.05, she would decide that the linear model is sufficient. True or
False?

(f) Suppose the chemist decides to use a t test to determine if the linear
term is significant. Using a level of significance of 0.05, she would
decide that the linear term is significant. True or False?

—
= ETEE @0%) —

———| |
1. Annual starting salai{ﬁ)ﬁé/l‘\é‘%q graduates with degrees in business
administration are generally expected to be between $30,000 and
$45,000. Assume that a 95% confidence interval estimate of the
population mean annual starting salary is desired. How large a sample
should be taken if the desired margin of error is $200? (6%)

2. Fowle Marketing Research, Inc., bases charges to a client on the

assumption that telephone q eys can be completed within 15 minutes

or less. If more time iste @h, a premium rate is charged. With a
| ! o ]

sample of 35 surveys, [a !)@?{ lah/tjn standard deviation of 4 minutes, and

a level of signiﬁcanp@;, of%ample mean will be used to test the

null hypothesis H(: 4 < 15. What is the probability of making a Type II

error when the actual mean time is g = 17 minutes? (10%)
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3. A manufacturer produces both a deluxe and a standard model of an
automatic sander designed LE)r home use. Selling prices obtained from
a sample of retail outlé?sJ fjHO

Reetail Deluxe /é 94 } Rtil Deluxe Standard
Outlet [49991 | Outlet

1 39 27 5 40 30

2 39 28 6 39 34

3 45 35 7 35 29

4 38 30

(a) The manufacturer’ sugg' stedwetaﬂ prices for the two models show
a $10 price differe t1 jal Use z QS level of significance and test that
the mean differen. j:t_en he prices of the two models is $10.
(5%) |

(b) What is the 95% conﬁdence 1nterval for the difference between the
mean prices of the two models? (5%)

4. Playing video and computer games is very popular. Over 70% of
households play such games. Of those individuals who play video and
computer games, 18%'are unde }(8 years old, 53% are 18-59 years old,
and 29% are over 59 yeeu:&ql
(a) For a sample of 600 pe ho play these games, what is the
probability that fewe rjn 0[\gv111 be under 18 years of age?
(7%)

(b)For a sample of 800 people who play these games, what is the
probability that 200 or more will be over 59 years of age? (7%)

]
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itk 1 zoE%E
P(0<Z<z)=a

0 z Z

|z | 000 [ 001 [ 002 | 0035 | 004 | 0.05 | 006 T 007 | 0.08 | 0.09
0.0 10.0000 0.0040 0.0080 0.0120 0.0160 0.0199 0.0239 00279 0.0319 0.0359
0.1 10.0398 0.0438 0.0478 0.0517 0.0557 0.059 0.0636 0.0675 00714 0.0753
0.2.10.0793 0.0832 0.0871 0.0910 0.0948 0.0987 0.1026 0.1064 0.1103 0.114]
0.3 10.1179 0.1217 0.1255 0.1293 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517
0.4 10.1554 0.1591 0.1628 0.1664 0.1700 0.1736 0.1772 0.1808 0.1844 0.1879
0.5 1 0.1915 0.1950 0.1985 02019 0.2054 02088 02123 02157 02190 02224

0.6 | 0.2257 02291 02324 02357 02389 0.2422 0.2454 0.2486 0.2517 0.2549
0.7 02580 02611 02642 02673 02704 02734 0.2764 02794 0.2823 0.2852
0.8 | 0.2881 0.2910 0.2939 0.2967 0.2995 0.3023 0.3051 0.3078 0.3106 0.3133
0.9 103159 03186 0.3212 03238 0.3264 03289 0.33 15 03340 0.3365 0.3389
1.0 103413 03438 0.3461 03485 03508 03531 03554 03577 0.3599 0.3621

1.1 103643 03665 0.3686 0.3708 0.3729 03749 03770 03790 0.3810 0.3830
1.2 1 0.3849 0.3869 0.3888 0.3907 03925 0.3944 03962 0.3980 0.3997 0.4015
13 | 04032 0.4049 0.4066 0.4082 0.4099 04115 04131 04147 04162 04177
1.4 | 04192 04207 0.4222 04236 0.4251 0.4265 04279 0.4292 0.4306 0.4319
1.5 104332 04345 04357 04370 0.4382 04394 0.4406 0.4418 0.4429 0.4441

1.6 104452 04463 04474 0.4484 0.4495 0.4505 04515 04525 04535 04545
1.7 1 0.4554 0.4564 0.4573 0.4582 0.4591 0.4599 0.4608 0.4616 0.4625 0.4633
1.8 104641 04649 0.4656 0.4664 04671 04678 04686 0.4693 0.4699 0.4706
1.9 104713 04719 04726 04732 04738 04744 0.4750 0.4756 0.4761 0.4767
2.0 | 04772 0.4778 0.4783 0.4788 04793 04798 0.4803 0.4808 0.4812 0.4817

2.1 | 04821 0.4826 0.4830 0.4834 04838 0.4842 0.4846 0.4850 0.4854 0.4857
2.2 | 04861 0.4864 0.4868 0.4871 04875 0.4878 0.4881 0.4884 0.4887 0.4890
2.3 | 0.4893 0.4896 0.4898 0.4901 0.4904 0.4906 0.4909 0.4911 0.4913 0.4916
2.4 | 04918 04920 04922 0.4925 04927 0.4929 0.4931 0.4932 0.4934 0.4936
2.5 | 04938 0.4940 0.4941 0.4943 04945 0.4946 0.4948 0.4949 0.4951 0.4952

2.6 | 04953 0.4955 0.4956 04957 0.4959 0.4960 0.4961 0.4962 0.4963 0.4964
2.7 10.4965 0.4966 0.4967 0.4968 0.4969 04970 04971 04972 04973 0.4974
2.8 [0.4974 04975 0.4976 0.4977 0.4977 0.4978 0.4979 0.4979 0.4980 0.4981
2.9 104981 0.4982 0.4982 0.4983 0.4984 0.4984 0.4985 0.4985 0.4986 0.4986
3.0 | 0.4987 0.4987 0.4987 0.4988 0.4988 0.4989 0.4989 0.4989 0.4990 0.4990

3.1 104990 04991 04991 0.4991 0.4992 0.4992 0.4992 0.4992  0.4993 0.4993
3.2 104993 04993 04994 0.4994 04994 0.4994 0.4994 0.4995 0.4995 0.4995
3.3 104995 0.4995 0.4995 0.4996 0.4996 0.4996 0.4996 0.4996 0.4996 0.4997
3.4 |1 0.4997 04997 0.4997 04997 0.4997 04997 0.4997 0.4997 0.4997 0.4998
3.5 [0.4998 0.4998 0.4998 0.4998 0.4998 0.4998 0.4998 0.4998 0.4998 0.4998
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s a
025 0.200 015 o010 0.05] 0.025 0.07 0.01]_0.005] 0.0025] 0.001] 0.0005

af
1 1.000 1376 1.963 3.078 6.314 12.710 15.890 31.820 63.660 127.30 318.30 636.60
2 0.816 1.061 1386 1.886 2.920 4303 4.849 6965 9925 14.090 22.330 31.600
3 0.765 0978 1.250 1.638 2.353 3.182 3.482 4.541 5.841 7.453 10.210 12.920
4 0.741 0.941 1.190 1.533 2.132 2776 '2.999 3.747 4.604 5.598 7.173 8.610
5 0.727 0920 1.156 1476 2015 2571 2757 3365 4.032 4773 5893 6.869
6 0.718 0.906 1.134 1.440 1.943 2447 2612 3.143 3.707 4317 5.208 5.959
7 0.711 0.896 1.119 1415 1.895 2365 2.517 2.998 3.499 4.029 4.785 5.408
8 0.706 0.889 1.108 1.397 1.860 2306 2449 2.896 3.355 3.833 4.501 5.041
9 0.703 0.883 1.100 1.383 1.833 2262 2398 2.821 3.250 3.690 4297 4.781
10 | 0.700 0.879 1.093 1372 1.812 2228 2359 2.764 3.169 3.581 4.144 4.587
11 0697 0.876 1.088 1363 1.796 2201 2.328 2718 3.106 3.497 4.025 4.437
12 0.695 0.873 1.083 1356 1.782 2179 2303 2.681 3.055 3.428 3.930 4318
13 0.694 0.870 1.079 1350 1.771 2.160 2.282 2650 3.012 3.372 3.852 4.221
14 0.692 0.868 1.076 1345 1.761 2.145 2264 2.624 2.977 3.326 3.787 4.140
15 0.691 0.866 1.074 1.341 1.753 2.131 2249 2602 2947 3.286 3.733 4.073
16 0.690 0.865 1.071 1337 1.746 2.120- 2.235 2583 2921 3.252 3.686 4.015
17 | 0.689 0.863 1.069 1333 1.740 2.110 2224 2.567 2.898 3.222 3.646 3.965
18 0.688 0.862 1.067 1.330 1.734 2.101' 2.214 2.552 2.878 3.197 3.611 3.922
19 0.688 0.861 1.066 1328 1.729 2.093 2.205 2.539 2861 3.174 3.579 3.883
20 | 0.687 0.860 1.064 1.325 1.725 2.086 2.197 2.528 2.845 3.153 3.552 3.850
21 0.686 0.859 1.063 1.323 1.721 2.080 2.189 2.518 2.831 3.135 3.527 3.819
22 0.686 0.858 1.061 1321 1.717 2.074 2.183 2.508 2.819 3.119 3.505 3.792
23 0.685 0.858 1.060 1319 1.714 2.069 2.177 2.500 2.807 3.104 3.485 3.768
24 0.685 0.857 1.059 1318 1.711 2.064 2.172 2492 2.797 3.091 3.467 3.745
25 | 0.684 0.856 1.058 1316 1.708 2.060 2.167 2.485 2.787 3.078 3.450 3.725
26 | 0.684 0856 1.058 1315 1.706 2.056 2.162 2479 2.779 3.067 3.435 3.707
27 | 0.684 0855 1.057 1314 1.703 2052 2.158 2473 2.771 3.057 3421 3.690
28 0.683 0.855 1.056 1313 1.701 2.048 2.154 2467 2.763 3.047 3.408 3.674
29 0.683 0.854 1.055 1311 1.699 2.045 2.150 2.462 2.756 3.038 3.396 3.659
30 0.683 0.854 1.055 1310 1.697 2.042 2.147 2457 2.750 3.030 3.385 3.646
40 0.681 0.851 1.050 1.303 1.684 2021 2.123 2423 2.704 2971 3.307 3.551
50 0.679 0.849 1.047 1299 1.676 2.009 2.109 2403 2.678 2937 3261 3.496
60 0.679 0.848 1.045 1.296 1.671 2.000 2.099 2390 2.660 2915 3232 3.460
80 0.678 0.846 1.043 1292 1.664 1.990 2.088 2374 2.639 2.887 3.195 3.416
100 | 0.677 0.845 1.042 1290 1.660 1984 2.081 2.364 2,626 2871 3.174 3.390
1000| 0.675 0.842 1.037 1282 1.646 1.962 2.056 2.330 2,581 2813 3.098 3.300
2z 0.674 0.841 1.036 1282 1.645 1.960 2.054 2326 2.576 2.807 3.091 3.291




