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QUESTION 1 [18 MARKS]

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

1.1 You take a random sample from some population and form a 96% confidence
interval for the population mean, which quantity is guaranteed to be in the interval

you formed? [2]

A.0 B. i C.x D.0.96

1.2 What will happen to the length of the confidence interval if the sample size is

increased but the confidence level is kept constant? [2]
A) it becomes bigger B) it becomes smaller C) it will stay the same

D) Cannot be determined from the given information

1.3 What should be the value of z used in a 92% confidence interval? [2]
A) 2.70 B) 1.75 C)1.81 D) 1.89
1.4 Why do we use inferential statistics? [2]

A. To help explain the outcomes of random phenomena
B. To make informed predictions about parameters we don’t know
C. To describe samples that are normal and large enough (n>30)
D. To generate samples of random data for a more reliable analysis
1.5 Statistics and parameters.... [2]
A. Are both used to make inferences about x
B. Describe the population and the sample, respectively.
C. Describe the sample and the population, respectively.
D. Describe the same group of individuals.
1.6  Asample of size 55 is drawn from a slightly skewed distribution. What is the

approximate shape of the sampling distribution? [2]

A) Skewed Distribution B) Chi-square Distribution

C) Normal Distribution D) Uniform Distribution
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1.7 The null hypothesis Ho: p=0.5 against the alternative Ha: p>0.5 was not rejected at
level alpha=0.1. Nate wants to know what the test will result at level alpha=0.01.

What will be his conclusion? [2]

A) Reject Ho.
B) Fail to Reject Ho.
C) No conclusion can be made.
D) Reject Ha.
1.8 For a test with the null hypothesis Ho: p = 0.5 vs. the alternative Ha: p > 0.5, the null
hypothesis was rejected at level alpha=0.05. Das wants to perform the same test at

level alpha=0.10. What will be his conclusion? [2]

A) Reject Ho.
B) Fail to Reject Ho.
C) No conclusion can be made.
D) Reject Ha.
1.9 A null hypothesis was rejected at level alpha=0.10.What will be the result of the test
at level alpha=0.05? [2]

Reject Ho
Fail to Reject Ho

No conclusion can be made

O 0o v »

Reject Ha
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QUESTION 2 [40 MARKS]

2.1 A waiter believes that his tips from various customers have a slightly right skewed

distribution with a mean of 10 dollars and a standard deviation of 2.50 dollars.

2.1.1 What s the probability that the average of 35 customers will be more than 11
dollars? [4]

2.1.2 What s the probability that the average of 25 customers will be between 8.5
dollars and 11 dollars? [5]

2.2 In a study of the relationship of the shape of a tablet to its dissolution time, 6 disk-
shaped ibuprofen tablets and 8 oval-shaped ibuprofen tablets were dissolved in
water. The two population variances are assumed to be nearly equal. The dissolve
times, in seconds, were as follows:

Disk: 269.0 249.3 255.2 252.7 247.0
261.6

Oval: 268.8 260.0 273.5 253.9 278.5
289.4 261.6 280.2

(a) Estimate and interpret the true population mean difference in dissolve times
between the two shapes of a tablet with the 5% level of significance. [11]

(b) Can we conclude that the mean in dissolve times differ between the two shapes?

Use alpha = 0.01. [8]
QUESTION 3 [42 MARKS]

3.1  We want to know whether boys are more likely to enrol for science at NUST. Below

is the table documenting the percentage of boys and girls who study science and

humanities:
Gender Field of study
Science Humanities
Boys 46 71
Girls 47 83

Can it be concluded that there exist a relationship between gender and the field of

study? Test at 10 % level of significance. [12]
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3.2

3.3

Does physical exercise alleviate depression? We find some depressed people and
check that they are all equivalently depressed to begin with. Then we allocate each
person randomly to one of two groups: 20 minutes of jogging per day; or 60 minutes
of jogging per day. At the end of a month, we ask each participant to rate how
depressed they now feel on a Likert scale that runs from 1 ("totally miserable")

through to 100 (ecstatically happy"). Ratings were recorded in the table below:

Jogging for 20 | 22 27 39 29 46 48 49
minutes
Jogging for 60 | 59 66 38 49 56 60 56
minutes

(a) Use the Mann-Whitney U test to test if there is a difference in ratings
between the two groups. Use alpha =0.01 [12]
(b) Suppose the data meet the requirements for a parametric test, what
parametric test can be used instead of the Mann-Whitney U test? [2]
The Mozart effect refers to a boost of average performance on tests for elementary
school students if the students listen to Mozart’s chamber music for a period
immediately before the test. To attempt to test whether the Mozart effect exists, an
elementary school teacher conducted an experiment by dividing her third-grade class
of 6 students into three groups of 2. The first group was given an end—of—grade test
without music; the second group listened to Mozart’s chamber music for 10 minutes;
and the third groups listened to Mozart’s chamber music for 20 minutes before the

test. The scores of the six students are given below:

Groupl Group2 Group3
80 79 73
63 73 82
(a) Using the ANOVA F-test at «=0.10, is there sufficient evidence in the data to
suggest that the Mozart effect exists? [12]
(b) Based on your results in (a), is it justifiable to do a post hoc test?

Give a reason to support your answer. [2]
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APPENDIX C: The Standard Normal Distribution
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Critical Values of the Mann-Whitney U
(Two-Tailed Testing)
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APPENDIX D: The t-distribution
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F Table for alpha=0.10

. Fraodinen)
df2/df1 1 2 3 4 5 6 7 8 9 10 12 15 20 24 30 40 60 120 INF
1 39.86346 49.5| 53.59324| 55.83296| 57.24008| 58.20442| 58.90595| 59.43898| 59.85759| 60.19498| 60.70521| 61.22034| 61.74029| 62.00205| 62.26497| 62.52905| 62.79428| 63.06064| 63.32812
2 8.52632 9 9.16179 9.24342 9.29263 9.32553 9.34908 9.36677 9.38054 9.39157 9.40813 9.42471 9.44131 9.44962 9.45793 9.46624 9.47456 9.48289 9.49122
3 5.53832 5.46238 5.39077 5.34264 5.30916 5.28473 5.26619 5.25167 5.24 5.23041 5.21562 5.20031 5.18448 5.17636 5.16811 5.15972 5.15119 5.14251 5.1337
4 4.54477 4.32456 4.19086 4.10725 4.05058 4.00975 3.97897 3.95494 3.93567 3.91988 3.89553 3.87036 3.84434 3.83099 3.81742 3.80361 3.78957 3.77527 3.76073
5 4.06042 3.77972 3.61948 3.5202 3.45298 3.40451 3.3679 3.33928 3.31628 3.2974 3.26824 3.23801 3.20665 3.19052 3.17408 3.15732 3.14023 3.12279 3.105
6 3.77595 3.4633 3.28876 3.18076 3.10751 3.05455 3.01446 2.98304 2.95774 2.93693 2.90472 2.87122 2.83634 2.81834 2.79996 2.78117 2.76195 2.74229 2.72216
7 3.58943 3.25744 3.07407 2.96053 2.88334 2.82739 2.78493 2.75158 2.72468 2.70251 2.66811 2.63223 2.59473 2.57533 2.55546 2.5351 2.51422 2.49279 2.47079
8 3.45792 3.11312 2.9238 2.80643 2.72645 2.66833 2.62413 2.58935 2.56124 2.53804 2.50196 2.46422 2.42464 2.4041 2.38302 2.36136 2.3391 2.31618 2.29257
9 3.3603 3.00645 2.81286 2.69268 2.61061 2.55086 2.50531 2.46941 2.44034 2.41632 2.37888 2.33962 2.29832 2.27683 2.25472 2.23196 2.20849 2.18427 2.15923
10 3.28502 2.92447 2.72767 2.60534 2.52164 2.46058 2.41397 2.37715 2.34731 2.3226 2.28405 2.24351 2.20074 2.17843 2.15543 2.13169 2.10716 2.08176 2.05542
b i 3.2252 2.85951 2.66023 2.53619 2.45118 2.38907 2.34157 2.304 2.2735 2.24823 2.20873 2.16709 2.12305 2.10001 2.07621 2.05161 2.02612 1.99965 1.97211
12 3.17655! 2.8068 2.60552 2.4801 2.39402 2.33102 2.28278 2.24457 2.21352 2.18776 2.14744 2.10485 2.05968 2.03599 2.01149 1.9861 1.95973 1.93228 1.90361
13 3.13621 2.76317 2.56027 2.43371 2.34672 2.28298 2.2341 2.19535 2.16382 2.13763 2.09659 2.05316 2.00698 1.98272 1.95757 1.93147 1.90429 1.87591 1.8462
14 3.10221 2.72647 2.52222 2.39469 2.30694 2.24256 2.19313 2.1539 2.12195 2.0954 2.05371 2.00953 1.96245 1.93766 1.91193 1.88516 1.85723 1.828 1.79728
15 3.07319 2.69517 2.48979 2.36143 2.27302 2.20808 2.15818 2.11853 2.08621 2.05932 2.01707 1.97222 1.92431 1.89904 1.87277 1.84539 1.81676 1.78672 1.75505
16 3.04811 2.66817 2.46181 2.33274 2.24376 2.17833 2.128 2.08798 2.05533 2.02815 1.98539 1.93992 1.89127 1.86556 1.83879 1.81084 1.78156 1.75075 1.71817
17 3.02623 2.64464 2.43743 2.30775 2.21825 2.15239 2.10169 2.06134 2.02839 2.00094 1.95772 1.91169 1.86236 1.83624 1.80901 1.78053 1.75063 1.71909 1.68564
18 3.00698 2.62395 2.41601 2.28577 2.19583 2.12958 2.07854 2.03789 2.00467 1.97698 1.93334 1.88681 1.83685 1.81035 1.78269 1.75371 1.72322 1.69099 1.65671
19 2.9899 2.60561 2.39702 2.2663 2.17596 2.10936 2.05802 2.0171 1.98364 1.95573 19117 1.86471 1.81416 1.78731 1.75924 1.72979 1.69876 1.66587 1.63077
20 2.97465 2.58925 2.38009 2.24893 2.15823 2.09132 2.0397 1.99853 1.96485 1.93674 1.89236 1.84494 1.79384 1.76667 1.73822 1.70833 1.67678 1.64326 1.60738
21 2.96096 2.57457 2.36489 2.23334 2.14231 2.07512 2.02325 1.98186 1.94797 1.91967 1.87497 1.82715 1.77555 1.74807 1.71927 1.68896 1.65691 1.62278 1.58615
22 2.94858 2.56131 2.35117 2.21927 2.12794 2.0605 2.0084 1.9668 1.93273 1.90425 1.85925 1.81106 1.75899 1.73122 1.70208 1.67138 1.63885 1.60415 1.56678
23 2.93736 2.54929 2.33873 2.20651 2.11491 2.04723 1.99492 1.95312 1.91888 1.89025 1.84497 1.79643 1.74392 1.71588 1.68643 1.65535 1.62237 1.58711 1.54903
24 2.92712 2.53833 2.32739 2.19488 2.10303 2.03513 1.98263 1.94066 1.90625 1.87748 1.83194 1.78308 1.73015 1.70185 1.6721 1.64067 1.60726 1.57146 1.5327
25 2.91774 2.52831 2.31702 2.18424 2.09216 2.02406 1.97138 1.92925 1.89469 1.86578 1.82 1.77083 1.71752 1.68898 1.65895 1.62718 1.59335 1.55703 1.5176
26 2.90913 2.5191 2.30749 2.17447 2.08218 2.01389 1.96104 1.91876 1.88407 1.85503 1.80902 1.75957 1.70589 1.67712 1.64682 1.61472 1.5805 1.54368 1.5036
27 2.90119 2.51061 2.29871 2.16546 2.07298 2.00452 1.95151 1.90909 1.87427 1.84511 1.79889 1.74917 1.69514 1.66616 1.6356 1.6032 1.56859 1.53129 1.49057
28 2.89385 2.50276 2.2906 2.15714 2.06447 1.99585 1.9427 1.90014 1.8652 1.83593 1.78951 1.73954 1.68519 1.656 1.62519 1.5925 1.55753 1.51976 1.47841
29 2.88703 2.49548 2.28307 2.14941 2.05658 1.98781 1.93452 1.89184 1.85679 1.82741 1.78081 1.7306 1.67593 1.64655 1.61551 1.58253 1.54721 1.50899 1.46704
30 2.88069 2.48872 2.27607 2.14223 2.04925 1.98033 1.92692 1.88412 1.84896 1.81949 1.7727 1.72227 1.66731 1.63774 1.60648 1.57323 1.53757 1.49891 1.45636
40 2.83535 2.44037 2.22609 2.09095 1.99682 1.92688 1.87252 1.82886 1.7929 1.76269 1.71456 1.66241 1.60515 1.57411 1.54108 1.50562 1.46716 1.42476 1.37691
60 2.79107 2.39325 2.17741 2.04099 1.94571 1.87472 1.81939 1.77483 1.73802 1.70701 1.65743 1.60337 1.54349 1.51072 1.47554 1.43734 1.3952 1.34757 1.29146
120 2.74781 2.34734 2.12999 1.9923 1.89587 1.82381 1.76748 1.72196 1.68425 1.65238 1.6012 1.545 1.48207 1.44723 1.40938 1.3676 1.32034 1.26457 1.19256
inf 2.70554 2.30259 2.0838 1.94486 1.84727 1.77411 1.71672 1.6702 1.63152 1.59872 1.54578 1.48714 1.4206 1.38318 1.34187 1.29513 1.23995 1.1686 1







