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QUESTION 1 [20 MARKS]

Write down the letter corresponding to the best answer for each question.

1.1

1.2

1.3

14

1.5

1.6

When the population is divided into mutually exclusive sets, and then a simple random

sample is drawn from each set, this is called: [2]
A. Simple random sampling. B. Stratified random sampling.
C. Cluster random sampling. D. Systematic random sampling.

A marketing research firm divides the population of a state into geographic areas, and
randomly selects some of the areas and takes a simple random sample of each

selected area. This is an example of a [2]
A. Cluster random sample B. Systematic random sample
C. Simple random sample D. Stratified random sample.

The use of the laws of probability to make inferences and draw statistical conclusions

about populations based on sample data is referred to as [2]
A. Descriptive statistics B. Inferential statistics
C. Sample statistics D. Population statistics

A manufacturer of contact lenses is studying the curvature of the lenses it sells. In
particular, the last 500 lenses sold had an average curvature of 0.5.

The population is [2]
A. The 500 lenses.

B. 0.5.

C. The lenses sold today.

D. All the lenses sold by the manufacturer.

A political scientist is studying voters in California. It is appropriate for him to use a
mean to describe: [2]
A. The age of a typical voter.

B. The party affiliation of a typical voter.

C. The sex of a typical voter.

D. The county of residence of a typical voter.

A researcher is studying students’ behaviour in colleges in California. She takes a
sample of 400 students from 10 colleges. The average age of all college students in

California is? (2]
A. A statistic. B. A parameter.
C. The median. D. A population.
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1.7  The standard deviation of a normal population is 10. You take a sample of 25 items
from this population and compute a 95% confidence interval. To compute the
confidence interval, you will use : [2]
A. The t table because the degrees of freedom will be 24.

B. The t table because the sample standard deviation is known.
C. The z table because the population standard deviation is known.
D. The z table because the sample size is small.

1.8 If in a random sample of 400 items, 88 are found to be defective. If the null hypothesis
is that 20% of the items in the population are defective, what is the value of the test
statistic? [2]
A.0.02 B.1
C.0.9656 D. 1.03

1.9 A 92% confidence interval for population proportion is 32.4% to 47.6%, the value of
sample proportion is: [2]
A. 40% B. 32.4%

C.47.6% D. 80%

1.10 Inasimple random survey of 89 teachers of high school AP Statistics, 73 said that it
was the most satisfying, most enjoyable course they had ever taught. Establish a 98%
confidence interval estimate of the proportion of all high school AP Statistics
teachers who feel this way. [2]
A.0.820 £ 0.004 B.0.820 £ 0.041
C.0.820 £ 0.084 D. 0.820 + 0.095

QUESTION 2 [44 MARKS]

2.1 The lifetime of a light bulb is normally distributed with the mean 3000 hours and a
standard deviation of 696 hours. A simple random sample of 36 bulbs is taken.

(a) What is the expected value, standard deviation, and shape of the sampling distribution
ofx? (3]

(b) What is the probability that the average lifetime in the sample will be between

(c)

2670.56 and 2809.76 hours? [5]
How large of a sample needs to be taken to provide a 0.01 probability that the average

lifetime in the sample will be equal to or greater than 3219.24 hours? [5]
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2.2 The personnel department of a large corporation wants to estimate the family dental
expenses of its employees to determine the feasibility of providing dental insurance
plan. A random sample of 10 employees reveals the following family dental expenses
(in NS) for the past year.

110 362 246 85 510 208 173 425 316 179

(a) Find the mean point estimate for the employees’ dental expenditure in the past
year. [3]
(b) Compute a 95% confidence interval for the true population mean in the

employees’ dental expenditure. [5]

2.3 A study was conducted to investigate the effectiveness of hypnotism in reducing

pain. Results for randomly selected subjects are shown in the table.

Before 6.6 6.5 9.0 10.3 11.3 8.1 6.3 11.6

After 6.8 2.4 7.4 8.5 8.1 6.1 3.4 2.0

At a 5% level of significance, from the sample data, is there sufficient evidence to
conclude that the sensory measurements, on average, are lower after hypnotism?

Conduct an appropriate hypothesis test. [10]

2.4 With individual lines at its various windows, a post-office is interested in the standard
deviation for normally distributed waiting times for customers on Friday. The post-
office experiments with a single main waiting line and find that for a random sample

of 25 customers, the waiting times for customers have a variance of 12.25 minutes.

(a) With a significance level of 5%, construct a confidence interval estimate for the

variance waiting times of all customers at this post-office on a Friday. [6]

(b) Assuming that the estimated population variance at this post-office is 51.84
minutes, is there evidence at 1% level of significance to conclude that a single

main waiting line causes lower variation among waiting times? [7]
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QUESTION 3

[36 MARKS]

3.1

3.2

3.3

The contingency table below shows a random sample of 500 U. S adults who were

questioned regarding their political affiliation and opinion on a tax reform bill.

Opinion on Tax Reform
Political Affiliation Favor Indifferent Oppose
Democrat 138 83 64
Republican 64 67 84

Test if the political affiliation and their opinion on a tax reform bill are dependent at

a 5% level of significance. [13]

Someone has told you that men are better in abstract reasoning than women. You are
sceptical, so you decide to test this idea. You randomly select eight adult men and
eight adult women living in your hometown and administer an abstract reasoning test.

A higher score reflects better abstract reasoning abilities. You obtain the following

scores:
Men 70 86 60 92 82 50 74 94
Women 81 80 50 95 93 65 90 75

At the 5% level of significance, use the Mann-Whitney U test to test if there is a

difference in scores between the two groups.

(8]

Students were given different drug treatments before revising for their exams. Some
were given a memory drug, some a placebo drug and some no treatment. The exam
scores (%) are shown below for the three different groups:

Memory drug Placebo No treatment
70 37 30
77 43 10
83 50 17

Test the hypothesis that the treatments had different effects. Use alpha = 0.05. [15]
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APPENDIX E: The Chi-Square Distribution
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APPENDIX D: The t-distribution
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F Table for alpha=0.05

. Fooseran)

df2/df1 1 2 3 4 5 6 7 8 g 10 12 15 20 24 30 40 60 120 INF

8 161.4476 199.5| 215.7073| 224.5832| 230.1619 233.986| 236.7684| 238.8827| 240.5433| 241.8817 243.906| 245.9499| 248.0131| 249.0518| 250.0951| 251.1432| 252.1957| 253.2529| 254.3144
2 18.5128 19 19.1643 19.2468 19.2964 19.3295 19.3532 19.371 19.3848 19.3959 19.4125 19.4291 19.4458 19.4541 19.4624 19.4707 19.4791 19.4874 19.4957
3 10.128 9.5521 9.2766 9.1172 9.0135 8.9406 8.8867 8.8452 8.8123 8.7855 8.7446 8.7029 8.6602 8.6385 8.6166 8.5944 8.572 8.5494 8.5264
4 7.7086! 6.9443 6.5914 6.3882 6.2561 6.1631 6.0942 6.041 5.9988 5.9644 5.9117 5.8578 5.8025 5.7744 5.7459 5.717 5.6877 5.6581 5.6281
5 6.6079 5.7861 5.4095 5.1922 5.0503 4.9503 4.8759 4.8183 4.7725 4.7351 4.6777 4.6188 4.5581 4.5272 4.4957 4.4638 4.4314 4.3985 4.365
6 5.9874 5.1433 4.7571 4.5337 4.3874 4.2839 4.2067 4.1468 4.099 4.06 3.9999 3.9381 3.8742 3.8415 3.8082 3.7743 3.7398 3.7047 3.6689
7 5.5914 4.7374 4.3468 4.1203 3.9715 3.866 3.787 3.7257 3.6767 3.6365 3.5747 3.5107 3.4445 3.4105 3.3758 3.3404 3.3043 3.2674 3.2298
8 5.3177 4.459 4.0662 3.8379 3.6875 3.5806 3.5005 3.4381 3.3881 3.3472 3.2839 3.2184 3.1503 3.1152 3.0794 3.0428 3.0053 2.9669 2.9276
9 5.1174 4.2565 3.8625 3.6331 3.4817 3.3738 3.2927 3.2296 3.1789 3.1373 3.0729 3.0061 2.9365 2.9005 2.8637 2.8259 2.7872 2.7475 2.7067
10 4.9646 4.1028 3.7083 3.478 3.3258 3.2172 3.1355 3.0717 3.0204 2.9782 2.913 2.845 2.774 2.7372 2.6996 2.6609 2.6211 2.5801 2.5379
11 4.8443 3.9823 3.5874 3.3567 3.2039 3.0946 3.0123 2.948 2.8962 2.8536 2.7876 2.7186 2.6464 2.609 2.5705 2.5309 2.4901 2.448 2.4045
12 4.7472 3.8853 3.4903 3.2592 3.1059 2.9961 2.9134 2.8486 2.7964 2.7534 2.6866 2.6169 2.5436 2.5055 2.4663 2.4259 2.3842 2.341 2.2962
13 4.6672 3.8056 3.4105 31791 3.0254 2.9153 2.8321 2.7669 2.7144 2.671 2.6037 2.5331 2.4589 2.4202 2.3803 2.3392 2.2966 2.2524 2.2064
14 4.6001 3.7389 3.3439 3.1122 2.9582 2.8477 2.7642 2.6987 2.6458 2.6022 2.5342 2.463 2.3879 2.3487 2.3082 2.2664 2.2229 2.1778 2.1307
15 4.5431 3.6823 3.2874 3.0556 2.9013 2.7905 2.7066 2.6408 2.5876 2.5437 2.4753 2.4034 2.3275 2.2878 2.2468 2.2043 2.1601 2.1141 2.0658
16 4.494 3.6337 3.2389 3.0069 2.8524 2.7413 2.6572 2.5911 2.5377 2.4935 2.4247 2.3522 2.2756 2.2354 2.1938 2.1507 2.1058 2.0589 2.0096
17 4.4513 3.5915 3.1968 2.9647 2.81 2.6987 2.6143 2.548 2.4943 2.4499 2.3807 2.3077 2.2304 2.1898 2.1477 2.104 2.0584 2.0107 1.9604
18 4.4139 3.5546 3.1599 2.9277 2.7729 2.6613 2.5767 2.5102 2.4563 2.4117 2.3421 2.2686 2.1906 2.1497 2.1071 2.0629 2.0166 1.9681 1.9168
19 4.3807 3.5219 3.1274 2.8951 2.7401 2.6283 2.5435 2.4768 2.4227 2.3779 2.308 2.2341 2.1555 2.1141 2.0712 2.0264 1.9795 1.9302 1.878
20 4.3512 3.4928 3.0984 2.8661 2.7109 2.599 2.514 2.4471 2.3928 2.3479 2.2776 2.2033 2.1242 2.0825 2.0391 1.9938 1.9464 1.8963 1.8432
21 4.3248 3.4668 3.0725 2.8401 2.6848 2.5727 2.4876 2.4205 2.366 2.321 2.2504 2.1757 2.096 2.054 2.0102 1.9645 1.9165 1.8657 1.8117
22 4.3009 3.4434 3.0491 2.8167 2.6613 2.5491 2.4638 2.3965 2.3419 2.2967 2.2258 2.1508 2.0707 2.0283 1.9842 1.938 1.8894 1.838 1.7831
23 4.2793 3.4221 3.028 2.7955 2.64 2.5277 2.4422 2.3748 2.3201 2.2747 2.2036 2.1282 2.0476 2.005 1.9605 1.9139 1.8648 1.8128 1.757
24 4.2597 3.4028 3.0088 2.7763 2.6207 2.5082 2.4226 2.3551 2.3002 2.2547 2.1834 2.1077 2.0267 1.9838 1.939 1.892 1.8424 1.7896 1.733
25 4.2417 3.3852 2.9912 2.7587 2.603 2.4904 2.4047 2.3371 2.2821 2.2365 2.1649 2.0889 2.0075 1.9643 1.9192 1.8718 1.8217 1.7684 1.711
26 4.2252 3.369 2.9752 2.7426 2.5868 2.4741 2.3883 2.3205 2.2655 2.2197 2.1479 2.0716 1.9898 1.9464 1.901 1.8533 1.8027 1.7488 1.6906
27 4.21 3.3541 2.9604 2.7278 2.5719 2.4591 2.3732 2.3053 2.2501 2.2043 2.1323 2.0558 1.9736 1.9299 1.8842 1.8361 1.7851 1.7306 1.6717
28 4.196 3.3404 2.9467 2.7141 2.5581 2.4453 2.3593 2.2913 2.236 2.19 2.1179 2.0411 1.9586 1.9147 1.8687 1.8203 1.7689 1.7138 1.6541
29 4.183 3.3277 2.934 2.7014 2.5454 2.4324 2.3463 2.2783 2.2229 2.1768 2.1045 2.0275 1.9446 1.9005 1.8543 1.8055 1.7537 1.6981 1.6376
30 4.1709 3.3158 2.9223 2.6896 2.5336 2.4205 2.3343 2.2662 2.2107 2.1646 2.0921 2.0148 1.9317 1.8874 1.8409 1.7918 1.7396 1.6835 1.6223
40 4.0847 3.2317 2.8387 2.606 2.4495 2.3359 2.249 2.1802 2.124 2.0772 2.0035 1.9245 1.8389 1.7929 1.7444 1.6928 1.6373 1.5766 1.5089
60 4.0012 3.1504 2.7581 2.5252 2.3683 2.2541 2.1665 2.097 2.0401 1.9926 1.9174 1.8364 1.748 1.7001 1.6491 1.5943 1.5343 1.4673 1.3893
120 3.9201 3.0718 2.6802 2.4472 2.2899 2.175 2.0868 2.0164 1.9588 1.9105 1.8337 1.7505 1.6587 1.6084 1.5543 1.4952 1.429 1.3519 1.2539
inf 3.8415 2.9957 2.6049 2.3719 2.2141 2.0986 2.0096 1.9384 1.8799 1.8307 1.7522 1.6664 1.5705 1.5173 1.4591 1.394 1.318 1.2214 1




Critical Values of the Mann-Whitney U
(Two-Tailed Testing)
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APPENDIX C: The Standard Normal Distribution
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