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Answer ALL questions. Non-programmable calculators are permitted. No notes allowed.
Show all workings. Round to 2 decimal places.

Question 1 (10 marks)

In a recent survey, 12 students at Concordia University were asked approximately how many
hours per week they spend on the Internet. Their responses were: 13, 2, 5, 8, 22, 10, 3, 0, 15,
12,13 and 17.

a. What is the average number of hours that the students spent on the Internet? (2 marks)

b. What is the standard deviation of the number of hours that the students spent on the

Internet? (4 marks)

c. According to Chebyshev’'s Theorem, between what two values will the Internet usage of
at least 8/9™ of the students lie? (4 marks)



Question 2 (15 marks)

An instructor develops a multiple-choice exam for an introductory statistics course. A student,
who didn’t study, randomly guesses on each question. Given that the probability of guessing
correctly on each question is equal to 0.25, answer the following questions.

a. Suppose the exam has 10 questions;
i. What is the probability that the student will correctly guess less than 3
questions? (3 marks)

i. What is the probability that the student will correctly guess more than 3
questions? (3 marks)

iii. What is the average grade that you would expect the student to obtain by
guessing? (2 marks)

b. Suppose there are only 5 questions, what is the probability of scoring 100% by guessing?
(2 marks)

c. In a class of 18 students, there are 7 males and 11 females. A subcommittee of 5
students will be formed to represent the class at a case competition. What is the
probability that the subcommittee contains more females than males? (5 marks)



Question 3 (15 marks)
a. Suppose you know that the number of accidents on a particular stretch of Highway 20

averages 2 per month. Assume that the number of accidents follows the Poisson
distribution.

I What is the probability that at least 3 accidents will occur during the next
month? (6 marks)

i. In the next two months, what is the probability that there will be exactly 2
accidents? (4 marks)

b. If the time between accidents follows an exponential distribution, what is the probability
that 2 months will pass before an accident occurs? (5 marks)

Question 4 (20 marks)
In a recent survey of 250 teenagers, 63% of the teenagers indicated that they had been to a

movie within the past month. 75% of those teenagers who had seen a movie also had gone
out to dinner in the past month, while only 65% of the teenagers who had not seen a movie
had been out to dinner in the past month. Define the random variables as follows:

X = 1if teenager had been to movie; X = 0 otherwise

Y = 1 if teenager had been out to dinner; Y = 0 otherwise



a. Find the joint probability distribution of X and Y and present it in a table. (8 marks)

b. Find the conditional probability function of X given Y = 1. What does this distribution tell
you? (5 marks)

c. Based on your answer to part (b), above, are the events gone to a movie in the past
month and gone out to dinner in the past month independent? Explain. (4 marks)

d. Find and interpret the covariance of X and Y. (3 marks)



Question 5 (10 marks)
The length of time it takes to fill an order at a local sandwich shop is normally distributed with
a mean of 4.1 minutes and a standard deviation of 1.3 minutes.

a. What is the probability that a customer will have to wait between 4.0 and 4.2 minutes for
their order? (3 marks)

b. The probability is 85% that the average waiting time for a randomly selected customer is
greater than how many minutes? (3 marks)

c. According to the empirical rule, the average waiting time for 95% of the shop’s customers
will lie between what interval? (4 marks)

End of Exam.
Good Luck!



Table 2 Probability Function of the Binomial Distribution

The table shows the probability of x successes in n independent trials, each with probability of success P. For example, the probability of four
successes in eight independent trials, each with probability of success .35, is .1875.

n x P
.05 .10 15 .20 25 .30 .35 40 .45 .50
1 0 .9500 9000 .8500 .8000 .7500 7000 .6500 .6000 .5500 .5000
1 .0500 1000 1500 .2000 2500 .3000 .3500 4000 4500 5000
2 0 9025 8100 7225 .6400 .5625 4900 4225 .3600 3025 .2500
1 .0950 1800 2550 3200 3750 .4200 .4550 4800 4950 .5000
2 0025 .0100 0225 .0400 .0625 .0900 1225 1600 2025 .2500
3 0 8574 7290 6141 5120 4219 3430 2746 2160 1664 1250
1 1354 .2430 3251 3840 4219 4410 4436 4320 4084 3750
2 .0071 .0270 .0574 .0960 .1406 1890 .2389 .2880 3341 3750
3 .0001 .0010 .0034 .0080 0156 .0270 .0429 .0640 0911 1250
4 0 .8145 .6561 5220 4096 3164 .2401 1785 1296 0915 0625
1 1715 2916 3685 4096 4219 4116 3845 3456 .2995 .2500
2 0135 .0486 .0975 1536 2109 2646 3105 .3456 3675 3750
3 .0005 .0036 .0115 .0256 0469 .0756 1115 1536 .2005 2500
4 .0000 .0001 .0005 .0016 .0039 .0081 .0150 .0256 .0410 0625
5 0 7738 .5905 4437 3277 2373 1681 1160 .0778 .0503 0312
1 2036 3280 3915 4096 3955 .3602 3124 .2592 2059 .1562
2 0214 .0729 1382 2048 .2637 3087 3364 .3456 3369 3125
3 0011 .0081 .0244 .0512 .0879 1323 1811 2304 2757 3125
4 .0000 .0004 .0022 .0064 .0146 .0284 .0488 .0768 1128 .1562
5 .0000 .0000 .0001 .0003 .0010 .0024 .0053 .0102 .0185 .0312
6 0 7351 5314 3771 2621 1780 1176 0754 0467 0277 0156
1 2321 .3543 .3993 3932 .3560 3025 2437 1866 1359 .0938
2 .0305 0984 1762 .2458 .2966 3241 .3280 3110 2780 2344
3 .0021 0146 .0415 .0819 1318 1852 .2355 2765 3032 3125
4 .0001 0012 0055 0154 .0330 0595 0951 1382 1861 2344
5 .0000 .0001 0004 0015 .0044 0102 .0205 .0369 0609 .0938
6 .0000 .0000 .0000 .0001 .0002 .0007 .0018 0041 .0083 0156
7 0 .6983 4783 3206 2097 1335 0824 .0490 .0280 .0152 0078
1 2573 3720 .3960 3670 3115 2471 1848 1306 .0872 .0547
2 .0406 1240 2097 2753 3115 3177 2985 2613 2140 1641
3 .0036 .0230 .0617 1147 1730 2269 2679 2903 2918 2734
4 .0002 .0026 0109 .0287 .0577 0972 1442 1935 .2388 2734
5 .0000 .0002 .0012 .0043 0115 .0250 .0466 0774 1172 641
6 .0000 .0000 .0001 .0004 .0013 .0036 .0084 0172 .0320 .0547
7 .0000 .0000 .0000 .0000 .0001 .0002 .0006 .0016 .0037 .0078
8 0 .6634 .4305 2725 .1678 .1001 .0576 .0319 .0168 .0084 .0039
1 2793 3826 3847 3355 2670 1977 1373 .0896 .0548 .0312
2 .0515 1488 2376 2936 3115 .2965 2587 .2090 1569 1094
3 .0054 .0331 .0839 1468 2076 2541 .2786 2787 .2568 .2188
4 .0004 .0046 0185 .0459 .0865 1361 1875 2322 2627 2734
5 .0000 .0004 .0026 .0092 .0231 0467 .0808 1239 719 2188
6 .0000 .0000 .0002 0011 .0038 .0100 .0217 0413 .0703 1094
7 .0000 .0000 .0000 .0001 .0004 0012 0033 0079 0164 0312
8 .0000 .0000 .0000 .0000 .0000 .0001 .0002 .0007 0017 .0039

(continued)
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Table 2 Probability Function of the Binomial Distribution (Continued)

n x P
.05 .10 .15 .20 .25 .30 35 40 45 .50
9 0 6302 3874 2316 1342 0751 0404 .0207 0101 0046 .0020
1 2985 3874 .3679 .3020 2253 1556 1004 0605 0339 .0176
2 0629 1722 2597 3020 .3003 2668 2162 1612 1110 .0703
3 0077 0446 1069 1762 2336 2668 2716 .2508 2119 1641
4 0006 0074 0283 0661 1168 1715 2194 .2508 .2600 2461
5 0000 0008 .0050 0165 0389 0735 1181 1672 2128 .2461
6 .0000 .0001 .0006 .0028 0087 .0210 0424 0743 1160 1641
7 .0000 .0000 .0000 -0003 0012 0039 0098 0212 .0407 0703
8 .0000 0000 .0000 .0000 0001 0004 0013 .0035 .0083 0176
9 0000 0000 0000 .0000 0000 0000 0001 .0003 .0008 0020
10 0 .5987 3487 1969 1074 0563 0282 0135 .0060 .0025 .0010
1 3151 3874 3474 2684 1877 1211 .0725 .0403 .0207 .0098
2 0746 1937 2759 .3020 .2816 2335 1757 1209 0763 0439
3 .0105 0574 1298 2013 .2503 2668 2522 2150 1665 1172
4 .0010 0112 0401 .0881 1460 2001 2377 2508 2384 2051
5 -0001 0015 0085 0264 0584 1029 1536 2007 2340 2461
6 .0000 .0001 0012 .0055 0162 0368 0689 1115 1596 2051
7 .0000 .0000 0001 .0008 .0031 0090 0212 .0425 0746 1172
8 .0000 .0000 .0000 .0001 .0004 0014 0043 .0106 .0226 .0439
9 .0000 .0000 .0000 -0000 .0000 0001 .0004 .0016 .0042 0098
10 .0000 0000 .0000 0000 .0000 0000 .0000 .0001 .0003 0010
11 0 .5688 3138 1673 .0859 0422 0198 .0088 .0036 .0014 .0005
1 3293 3835 3248 2362 1549 0932 0518 0266 0125 0054
2 .0867 2131 .2866 .2953 .2581 .1998 1395 .0887 0513 0269
3 0137 0710 1517 2215 2581 2568 2254 1774 1259 0806
4 .0014 .0158 0536 1107 1721 2201 2428 2365 2060 1611
5 .0001 .0025 0132 0388 .0803 1321 .1830 2207 2360 2256
6 -0000 -0003 .0023 .0097 .0268 0566 0985 1471 1931 2256
7 .0000 .0000 .0003 0017 .0064 .0173 0379 .0701 1128 1611
8 .0000 .0000 .0000 .0002 .0011 .0037 0102 0234 0462 0806
9 .0000 .0000 .0000 .0000 .0001 .0005 0018 .0052 0126 0269
10 .0000 .0000 .0000 .0000 .0000 .0000 .0002 .0007 0021 0054
1 0000 .0000 .0000 .0000 .0000 .0000 .0000 0000 0002 .0005
12 0 5404 .2824 1422 0687 0317 .0138 .0057 .0022 .0008 .0002
1 3413 3766 3012 2062 1267 0712 .0368 0174 0075 .0029
2 0988 .2301 2924 .2835 2323 1678 .1088 0639 0339 .0161
3 0173 0852 1720 2362 2581 .2397 1954 1419 0923 .0537
4 0021 0213 .0683 1329 1936 2311 2367 2128 1700 1208
5 .0002 .0038 .0193 0532 1032 1585 2039 2270 2225 1934
6 0000 0005 0040 .0155 0401 0792 1281 1766 2124 2256
7 .0000 .0000 .0006 .0033 0015 .0291 .0591 .1009 1489 1934
8 0000 .0000 0001 .0005 0024 0078 .0199 0420 0762 1208
9 .0000 .0000 .0000 .0001 .0004 .0015 .0048 0125 0277 .0537
10 .0000 .0000 .0000 .0000 .0000 .0002 .0008 0025 .0068 .0161
1 .0000 .0000 0000 .0000 .0000 0000 0001 .0003 .0010 0029
12 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0000 .0001 .0002
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APPENDIX TABLES

Table 1 Cumulative Distribution Function, F(z), of the Standard Normal Distribution Table
Az
0z ’

z 0 001 - 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359
0.1 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141
0.3 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517
0.4 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879
0.5 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224
0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549
0.7 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852
0.8 0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133
0.9 0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389
1.0 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621
1.1 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830
1.2 0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015
1.3 0.9032 0.9049 0.9066 0.9082 0.9099 0.9115 09131 0.9147 0.9162 0.9177
1.4 0.9192 0.9207 0.9222 0.9236 0.9251 0.9265 0.9279 0.9292 0.9306 0.9319
1.5 0.9332 0.9345 0.9357 0.9370 0.9382 0.9394 0.9406 0.9418 0.9429 0.9441
1.6 0.9452 0.9463 0.9474 0.9484 0.9495 0.9505 0.9515 0.9525 0.9535 0.9545
1.7 0.9554 0.9564 0.9573 0.9582 0.9591 0.9599 0.9608 0.9616 0.9625 0.9633
1.8 0.9641 0.9649 0.9656 0.9664 0.9671 0.9678 0.9686 0.9693 0.9699 0.9706
1.9 0.9713 0.9719 0.9726 0.9732 0.9738 0.9744 0.9750 0.9756 0.9761 0.9767
2.0 0.9772 0.9778 0.9783 0.9788 0.9793 0.9798 0.9803 0.9808 0.9812 0.9817
21 0.9821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857
2.2 0.9861 0.9864 0.9868 0.9871 0.9875 0.9878 0.9881 0.9884 0.9887 0.9890
2.3 0.9893 0.9896 0.9898 0.9901 0.9904 0.9906 0.9909 0.9911 0.9913 0.9916
2.4 0.9918 0.9920 0.9922 0.9925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936
25 0.9938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952
2.6 0.9953 0.9955 0.9956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964
2.7 0.9965 0.9966 0.9967 0.9968 0.9969 0.9970 0.9971 0.9972 0.9973 0.9974
2.8 0.9974 0.9975 0.9976 0.9977 0.9977 0.9978 0.9979 0.9979 0.9980 0.9981
29 0.9981 0.9982 0.9982 0.9983 0.9984 0.9984 0.9985 0.9985 0.9986 0.9986
3.0 0.9987 0.9987 0.9987 0.9988 0.9988 0.9989 0.9989 0.9989 0.9990 0.9990
3.1 0.9990 0.9991 0.9991 0.9991 0.9992 0.9992 0.9992 0.9992 0.9993 0.9993
3.2 0.9993 0.9993 0.9994 0.9994 0.9994 0.9994 0.9994 0.9995 0.9995 0.9995
33 0.9995 0.9995 0.9995 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9997

Dr. William L. Carlson, prepared using Minitab 16.
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