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1. The average number of donuts sold in a donut shop between 8 a.m. and 9 a.m. is 90 with

a variance of 25. What is the probability that on a given day the number of donuts sold

between 8 a.m. and 9 a.m. is between 75 and 105?

A. 0.75
B. 099
C. 0.89
D. 0.68

2. It is desired to estimate the average total compensation of CEOs in the Service industry.
Data were randomly collected from 18 CEOs and the 97% confidence interval was
calculated to be ($2,181,260, $5,836,180). Which of the following interpretations is

correct?
A. 97% of the sampled total compensation values fell between $2,181,260 and
$5,836,180.

B. We are 97% confident that the mean of the sampled CEOs falls in the interval
$2,181,260 to $5,836,180.

C. In the population of Service industry CEOs, 97% of them will have total
compensations that fall in the interval $2,181,260 to $5,836,180.

D. We are 97% confident that the average total compensation of all CEOs in the
Service industry falls in the interval $2,181,260 to $5,836,180.

3. Itis desired to estimate the average total compensation of CEOs in the Service industry.
Data were randomly collected from 18 CEOs and the 97% confidence interval was
calculated to be (82,181,260, $5,836,180). Based on the interval above, do you believe
the average total compensation of CEOs in the Service industry is more than $3,000,000?

A. Yes, and I am 97% confident of 1t.

B. Yes, and I am 78% confident of it.

C. Iam 97% confident that the average compensation is $3,000,000.
D.

[ cannot conclude that the average exceeds $3,000,000 at the 97% confidence

level.
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4. A confidence interval was used to estimate the proportion of statistics students that are
female. A random sample of 72 statistics students generated the following 90%
confidence interval: (0.438, 0.642). Using the information above, what size sample would

be necessary 1f we wanted to estimate the true proportion to within +0.08 using 95%

confidence?
A. 105
B. 150
C. 420
D. 597

5. When determining the sample size necessary for estimating the true population mean,
which factor is not considered when sampling with replacement?

A. The population size.

B. The population standard deviation.

C. The level of confidence desired in the estimate.

D. The allowable or tolerable sampling error.
6. A university dean is interested in determining the proportion of students who receive
some sort of financial aid. Rather than examine the records for all students, the dean
randomly selects 200 students and finds that 118 of them are receiving financial aid. If the
dean wanted to estimate the proportion of all students receiving financial aid to within 3%

with 99% reliability, how many students would need to be sampled?

A. n=1,_844
B. »n=1,503
C. n=1,784

D. n=1,435
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7. The owner of a local nightclub has recently surveyed a random sample of n = 250
customers of the club. She would now like to determine whether or not the mean age of
her customers is over 30. If so, she plans to alter the entertainment to appeal to an older
crowd. If not, no entertainment changes will be made. Suppose she found that the sample

mean was 30.45 years and the sample standard deviation was 5 years. What is the p value

assoclated with the test statistic?

A. 0.3577
B. 0.1423
C. 0.0780
D. 0.02

8. Microsoft Excel was used on a set of data involving the number of parasites found on 46
Monarch butterflies captured in Pismo Beach State Park. A biologist wants to know if the
mean number of parasites per butterfly is over 20. She will make her decision using a test
with a leve] of significance of 0.10. The following information was extracted from the

Microsoft Excel output for the sample of 46 Monarch butterflies:

n=46; Arithmetic Mean =28.00; Standard Deviation = 25.92; Standard Error =

3.82;
Null Hypothesis: H, : £ < 20.000; a=0.10; df=45; T Test Statistic = 2.09;

One-Tailed Test Upper Critical Value = 1.3006; p-value =0.021; Decision =

Reject.

What is the power of the test if the mean number of parasitf-as per butterfly on Monarch
butterflies in Pismo Beach State Park is 18 using a 0.1 level of significance and assuming
that the population standard deviation 1s 235.92.

A. 0.0355

B. 0.1423
C. 0.2315
D.

None of the above
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Referring to the above question (question 7), what is the probability of committing a Type
[I error 1f the mean number of parasites per butterfly on Monarch butterflies in Pismo
Beach State Park is 24 using a 0.1 level of significance and assuming that the population

standard deviation is 25.92.

A. 0.9645
B. 0.7143
C. 0.7712
D. 0.5929

Why would you use the Tukey-Kramer procedure?

A. To test for normality.

B. To test for homogeneity of variance.

C. To test independence of errors.

D. To test for differences in pairwise means.
The director of transportation of a large company is interested in the usage of her van
pool. She considers her routes to be divided into local and non-local. She is particularly
interested in learning if there is a difference in the proportion of males and females who

use the local routes. She takes a sample of a day's riders and finds the following:

Female Total

44 71
25 58
69 129

She will use this information to perform a chi-square hypothesis test using a level of
significance of 0.05. Is there a difference between the proportion of males and females

who ride local versus non-local routes. What is the value of test statistics?

A. 7.645
B. 6.356
C. 5.862
D. 4568
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12. (A%H 16 43 » B/ \E 2 8 43) A random variable X has the probability density function

13.

f(x) as follows:

CX* if 0<X<2
FO)=41/3 if 2<Xx<3

0 otherwise

where C is some constant. (Hint: Compute C first. )
(a) Find the coefficient of variation for X.

(b) Compute the interquantile range for X.

(Z4#H184%73) As part of an evaluation program, a sporting goods retailer wanted to
compare the downhill coasting speeds of 4 brands of bicycles. She took 5 of each brand

and determined their maximum downhill speeds. The results are presented in miles per

hour in the table below.

Trial Barth Tornado Reiser Shaw
1 43 37 41 43
2 46 38 45 45
3 43 39 42 46
4 41 36 45 45
5 43 39 41 43

Test the null hypothesis that the mean and median of the downhill coasting speeds of the 4

brands of bicycles are equal at a 5% significance level.
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0.6915
0.72357
0.7580
0.7881
0.8159
0.8413
0.8643
0.8849
0.9032
0.9192
0.9332
0.9452
0.9554
0.9641
0.9713
0.9772
0.9821
0.9861
0.9893
0.9918
0.9938
0.9953
0.9965
0.9974
0.9981
0.9987
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Tables of the Normal Distribution

0.6217
0.6591
0.6950
0.7291
0.7611
0.7910
0.8186
0.8438
0.8665
0.8869
D.9049
0.9207
0.93435
0.9463
0.9564
0.9649
0.9719
0.9778
0.9826
0.9864
0.9896
0.9920
0.9940
0.9955
0.9966
0.9975
0.9982

0.9987

0.62335
0.6628
0.6985
0.7324
0.7642
0.7939
0.8212
0.8461
0.86086
0.5888
0.9066
0.9222
0.9357
0.9474
0.9573
0.9656
0.9726
0.9783
0.9830
D0.9868
0.9898
0.9922
0.9941
0.9956
0.9967
0.9976
0.9982
0.9987

0.3317
0.5910
0.6293
0.6664
0.7019
0.7337
0.7673
0.7967
0.8238
0.8485
0.8708
D.8907
0.9082
0.9236
0.9370
0.9484
0.9582
0.9664
0.9732
0.9788
0.9834
0.9871
0.9901
0.99235
0.9943
0.9957
0.9968
0.9977
0.9983
0.9988

D.3537
0.5948
0.6331
0.6700
0.7054
0.7389
0.7704
0.799)
0.8264
0.8508
0.8729
0.8925
0.9099
D.9251
0.9382
0.9495
0.9591
0.9671
0.9738
0.9793
0.9838
0.9875
0.99%904
0.9927
0.9945
0.9939
0.99%69
0.9977
0.9984
0.9988

0.7734
0.8023
0.8289
0.8531
0.8749
0.8944
0.9115
0.9265
0.9394
0.95035
0.9599
0.9678
0.9744
0.9798
0.9842
0.9878
0.9906
0.9929
0.9946
0.9960
0.9970
0.9978
0.9984
0.9989

0.6026
0.6406
0.6772
0.7123
0.7454
0.7764
0.8051
0.8315
0.8554
0.8770
0.8962
0.95131
0.9279
0.9406
0.9515
0.9608
0.9686
0.97530
0.9803
0.9846
0.9881
0.9909
0.9931
0.9948
0.9961
0.9971
0.9979
0.9985
0.9989

0.5675
0.6064
0.6443
0.6808
0.7157
0.7486
0.7794
0.80786
0.8340
0.8577
0.8790
0.8980
0.9147
0.9292
0.9418
0.9525
0.9616
0.9693
0.9756
0.9808
0.9850
0.9884
0.9911
0.9932
0.9949
0.9962
0.9972
0.9979
0.9985
0.9989

0.5319
D.5714
0.6103
0.6480
D0.6844
0.7190
0.73517
0.7823
0.8106
0.8365
0.83599
. 8610
. 8997
. 9162
. 9306
. 9429
. 9333
. 9623
.9699
. 9761
. 9812
. 9854
. 9887
.9913
. 9934
-.9951
. 9963
.9973
. 9980
. 9986
-.9990
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0.5359
0.5753]
0.6141
0.6517
0.6879
0.7224]|
0.7549
0.7852
0.8133
0.8389
0.8621
0.8830
0.9015
0.9177
0.9319
D.9441
0.9545]
0.9633
6.9706
0.9767
0.9817
0.9857
0.9890
0.9916
0.9936
0.9952
0.9964
0.9974
0.9981]
0.9986
0.9990
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TABLE B: +-DISTRIBUTION CRITICAL VALUES

574

‘ Tail probability p
daf | .25 20 15 10 03 025 02 1} 1 DOS 0025 00 L0005
1} 1000 1,376 1963 3.078 6314 127% 1589 3182 63.66 1273 3183 6366
2| 816 1061 1336 1.886 2920 4303 4849 6565 9925 1409 2233 3160
3] 765 978 L2350 1.638 2353 3,182 3482 4541 5841 7453 1021 1292
41 741 941 1190 1.533 2132 2776 2999 13747 4604 5598, 7173 8610
5( 727 920 1156 1476° 2015 2571 2757 3365 4032 4713 5893 6.869
6 718 906 L134 1440 1943 2447 2612 3143 3707 4317, 5208 5959
7] 711 896 1119 1415 1.895 2365 2517 2998 3499 4029 4785 5408
8| 706 .889 1108 1397 1.860 2.306 2449 289G 3355 3833 4501 5.041
91 703 333 1100 1383 1.833 2262 2398 2821 3250 3.690 4297 4781
101 700 879 13.093 1372 1.B12 2228 2359 2764 3169 3581 4144 4587
11} 697 876 1.088 1363 1796 2201 2328 2718 3.106 3497 4025 4437
12| 695 873 1083 1356 1782 2179 2303 2631 3.055 3.428 3.930 4318
13| 694 870 1079 1350 1771 2160 2282 ; 2650 3.0%32° 3372 3.852 4.221
14| 692 868 1076 1345 L761 2145 2264 2624 2977 3326 3787 -4.140
15| 691 866 1074 134f 1753 2131 2249 2.602° 2947 3286 3,733 4073
16 { 690 865 1071 1337 1.746 2120 2235 2583 2921 3252- 3.686 4,015
171 689 863 1.069 1.333 1740 2110 2224 2567 2898 3222 3646 3.965
18| 688 862 1.6H67 1330 1734 2,101 2214 2552 287¢ 3197 34611 3922
19 .688 861 1,066 1328 1729 2093 2205 2539 2861 3.174 3579 3.883
201 £87 860 1064 1325 1725 2086 2197 2528 2845 3153 3.552 3.850
21 ] 686G 839 1063 1323 1721 2080 2188 2518 2831, 3.I135 3527 33819
221 68 .858 1061 1321 1717 2074 2183 2508 2819 3118 3505 3,792
23 | 685 BS8  1.060° 1319 1714 2069 2177 2500 2.807 3104 3485 3.768
24 [ 685 .857 1059 1318 LTIl 2064 2472 2492 2797 3.091 3467, 3.745
251 684 856 1058 1316 1708 2060 2167 2485 2787 3.078 3450 3.725
26| 684 856 1058 1315 1706 2056 2162 2479 2779 . 3067 3435 3.707
27| 684 855 1057 1314 1703 2052 2158 2473 2771 3,057 3421 3.690
28| 683 .855 1056 1313 1.701 2.048 2154 2467 2763 3047 3408 3.674
201 683 854 LOSS 131} 1.69% 2045 2150 2462 2756 3.038 3396 3.659
0| 683 854 1.055 1310 1.697 2042 2347 2457 2750 3.030 3385 3646
40 | 681 851 1.0S0 1303 1.684 2021 2123 2423 2704 2971 3307 31551
50| 679 849 1047 1299 10676 2009 2105 2403 2578 2937 3261 3456
60 | 679 848 1045 1296 1.67F 2000 2099 2390 2660 2915 3232 3460
80 | 678 846 1043 1292 1664 1960 2.088 2374 2629 2887 3195 3416
100 | 677 845 1,042 1200 1660 1984 2081 2364 2626 2871 3174 3390
1000 | 675 842 1,037 1.382 1646 1962 2056 2330 253F 2813 3.048 3300
o 841 1036 1282 1.645 1960 2054 2326 2576 2.807 3.05F 3.291
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Percentage Points of the Chi-Square Distribution

Degrees of Probability of a larger value of x 2

Freedom 0.99 0.95 0.90 0.75 0.50 0.25 0.10 0.05 0.01
1 0.000 0.004 0.016 0.102 0.455 1.32 2.71 3.84 6.63
2 0.020 0.103 0.211 0.575 1.386 2.77 4.61 5.99 9.21
3 0.115 0.352 0.584 1.212 2.366 4.11 6.25 7.81 11.34
4 0.297 0.711 1.064 1.923 3.357 5.39 7.78 9.49 13.28
5 0.554 1.145 1.610 2.675 4.351 6.63 9.24 11.07 15.09
6 0.872 1.635 2.204 3.455 5.348 7.84 10.64 12.59 16.81
7 1.239 2.167 2.833 4.255 6.346 9.04 12.02 14.07 18.48
8 1.647 2.733 3.490 5.071 7.344 10.22 13.36 15.51 20.09
9 2.088 3.325 4.168 5.899 8.343 11.39 14.68 16.92 21.67
10 2.558 3.940 4.865 6.737 9.342 12.55 15.99 18.31 23.21
11 3.053 4.575 5.578 7.584 10.341 13.70 17.28 19.68 24.72
12 3.571 5.226 6.304 8.438 11.340 14.85 18.55 21.03 26.22
13 4.107 5.892 7.042 9.299 12.340 15.98 19.81 22.36 27.69
14 4.660 6.571 7.790 10.165 13.339 17.12 21.06 23.68 29.14
15 5.229 7.261 8.547 11.037 14.339 18.25 22.31 25.00 30.58
16 5.812 7.962 9.312 11912 15338 19.37 23.54 26.30 32.00
17 6.408 8.672 10.085 12.792  16.338 20.49 24.77 27.59 33.41
18 7.015 9.390 10.865 13.675 17.338 21.60 25.99 28.87 34.80
19 7.633 10.117 11.651 14.562 18.338 22.72 27.20 30.14 26.19
20 8.260 10.851 12.443 15452  19.337 23.83 2841 31.41 37.57
22 9.542 12.338 14.041 17240  21.337 26.04 30.81 33.92 40.29
24 10.856 13.848 15.659 19.037 23.337 28.24 33.20 36.42 42.98
26 12.198 15.379 17.292 20.843 25.336 30.43 35.56 38.89 45.64
28 13.565 16.928 18.939 22.657 27.336 32.62 37.92 41.34 48.28
30 14.953 18.493 20.599 24478  289.336 34.80 40.26 43.77 50.89
40 22.164 26.509 29.051 33.660  39.335 45.62 51.80 55.76 63.69
50 27.707 34.764 37.689 42942  49.335 56.33 63.17 67.50 76.15
60 - 37.485 43.188 46.459 52,294  59.335 74.40 79.08 88.38

 66.98




