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QUESTION 1 (compulsory)

a}

Suppose that a pair of fair dice are to.be tossed, and let the random variable X denote
the sum of numbers appearing on both dice.

i) Show the sample space (2)
ii) Obtain the probability distribution for X. (3)
iii} Find the cumulative distribution function for the random variable X (4)
b) Find the probability of getting a total of 7 at least once in three tosses of a pair of fair
dice. (4)
c) If the heights of 300 students are normally distributed with a mean 68.0 inches and
standard deviation of 3.0 inches. How many students have heights:
i) Greater than 72 inches. (4)
ii) Between 65 and 71 inches. (4)
d} Differentiate between mutually exclusive events and Independent events. (4)
QUESTION 2
a) Of two similar groups of patients, A and B, consisting of 50 and 100 individuals,

b)

respectively, the first was given a new type of sleeping pill and the second was given a

conventional type. For patients in group A the mean number of hours of sleep was 7.82

with a standard deviation of 0.24 hours. For patients in group B the mean number of

hours of sleep was 6.75 with a standard deviation of 0.30 hours. Find

i) 95% confidence limits for the difference in the mean number of hours of sleep
induced by the two types of sleeping pills. (3)

i) 99% confidence limits for the difference in the mean number of hours of sleep
induced by the two types of sleeping pills. (3)

A sample of 10 measurements of the diameter of a sphere gave a mean of 4.38 inches

and a standard deviation of 0.06 inches. Find

i) 99% confidence limits for the actual diameter. (3)
ii) 90% confidence limits for the actual diameter. (3)
Explain what is meant by the term 99% confidence interval. (3)

A random sample of 50 small businesses was selected and the management was asked if
they expected to take on more staff over the next year. 20 replied that they did expect
to. Set up a 95% confidence interval for the proportion of small businesses expecting to
take on more staff over the next year. (4)
In a random sample of 40 medium businesses, 7 expected to take on more staff over the
next year. Test whether there is a significant difference between small and medium
businesses in the proportion expecting to take on more over the next year. (6)



UESTION 3

a) Write short explanatory notes on the following terms: ( 3 marks each)
i) Differentiate between the Type | and Type Il errors
i) Level of significance
iii} Region of acceptance
b) A printing firm which manufactures colored labels for the packing traders has found over
past years that the defective fraction on its main production line has been 3%. A random
sample of colored labels containing 500 items has just been checked and is found to have
25 defective labels. Is there any evidence of a significant increase in defectiveness? (6)
¢} A random sample of 1,000 labels from a different firm has been found to contain 60
defective items. Is this sample significantly different in its level of defectiveness from the
sample of 500 items with 25 defectives? (6)
d) What is the link between sampling error and sampling distribution? (4)
QUESTION 4
The table below shows data from 10 companies relating advertising costs and sales a particular
product.
Company Sales (1,000’s) Advertising costs (100’s)
' A 25 8
B 35 12
C 29 11
D 24 5
E 38 14
F 12 3
G 18 6
H 27 8
| 17 4
J 30 9

a) If the dependent variable is sales and the independent variable is advertising costs then

construct a scatter diagram for this question. (4)
b} Find the least squares regression line of sales on advertising costs. (8)
¢} Use the regression line in b) to forecast sales if advertising costs were E1,000. (4)
d) Compute the coefficient of determination and interpret it. (5)
e) Calculate the correlation coefficient and interpret the results (4)
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QUESTION 5

a) The table below shows the ages and systolic blood pressures of 12 women.

Age (x) 56 |42 72 36 63 47 55 49 38 42 68 60
Blood 1471125 | 160 | 118 |149 |128 |150 145 | 115 | 140 | 152 | 155
Pressure
i) Determine the least squares regression line of yon x. (8)
ii) Find the correlation coefficient between x and y. (6)
iii) Estimate the blood pressure of a woman whose age is 45 years. (4)
b) Outline the properties of the OLS estimator (7)

------------------------




'APPENDIX C
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0.3 .11;2,9 1217 1255 1293 1331 1368 1406 1443 1480 1517
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2.6 4953 4955 A956 4957 4959 4960 4961 4962 4963 4964
27 4965 4966 4967 4968 4969 4970 4971 4972 M3 4974
2.8 4974 4975 4976 4977 4977 4978 4979 4979 A95C. 4981
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APPENDIX D
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1 158 325 727 1.000 1.376 3.08 6.31 12.71 31.82 63.66
2 142 289 617 816 1.061 1.89 2.92 430 6.96 992
3 1377 271 584 765 978 1.64 2.35 3,18 4.54 5.84
4 2134 271 569 T 741 941 1.53 2.13 2.78 3.75 4.60
5 132 267 559 727 820 1.48 202 2.57 3.36 4.03
6 131 265 553 718 906 1.44 1.94 245 3.14 3.71
7 130 263 549 711 - 896 1.42 1.90 236 3.00 350
8 130 262 546 706 .889 1.40 1.86 231 2.90 3.36
2 129 261 543 703 883 1.38 1.83 2.26 2.82 3.25
10 129 260 542 700 .879 1.37 1.81 2.23 2.76 3,17
11 129 260 540 697 876 1.36 1.80 2.20 272 3.11
12 128 259 539 695 873 1.36 1.78 2.18 2.68 3.06
13 128 259 538 694 870 1.35 1.77 216 2.65 3.01
14 128 258 537 692 .868 1.34 1.76 2.14 2.62 2.98
15 128 258 536 691 866 1.34 1.75 2.13 2.60 2.95
16 128 258 535 690 .865 1.34 1.75 212 2.58 2.92
17 128 257 534 .689 863 1.33 1.74 2.11 2.57 2.90
18 127 257 ..534 688 862 1.33. 1.73 210 2.55 2.88
19 127 257 533 688 861 1.33 1.73 2.09 2.54 2.86
20 127 257 533 687 860 1.32 1.72 2.09 2.53 2.84
21 127 257 532 686 859 132 1.72 208 2.52 2.83
22 127 256 532 686 858 1.32 1.72 2.07 o251 2.82
23 127 256 532 685 858 1.32 171 2.07 2.50 2.81
24 127 256 531 685 857 1.32 1.71 2.06 249 2.80
25 127 256 531 684 856 132 171 2.06 248 2.79
26 127 256 531 684 856 1.32 1.71 2.06 248 2.78
27 127 256 531 684 855 1.31 1.70 2.05 247 297
28 127 256 .530 683 855 1.31 1.70 2.05 247 2.76
29 127 256 530 683 .854 1.31 1.70 2.04 2.46 2.76
30 127 256 .530 683 854 1.31 1.70 2.04 2.46 2.75
40 126 255 529 681 851 1.30 1.68 202 242 2.70
60 ’ 126 254 527 679 848 1.30 1.67 2.00 2.39 2.66
120 126 254 526 677 .845 1.29 1.66 1.98 2.36 2.62
co 126 253 524 674 842 1.28 1.645 1.96 2.33 2.58

Source: R. A. Fisher and F. Yates, Statistical Tables for Biological, Agricu?:uml and Medical Research, published by Longman Group Ltd,,
London (previously published by Oliver and Boyd, Edinburgh), and by permission of the authors and publishers.




