UNIVERSITY OF SWAZILAND

SUPPLEMENTARY EXAMINATION PAPER 2006
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INSTRUCTIONS :  THIS PAPER HAS FIVE QUESTIONS. ANSWER

ANY THREE (3) QUESTIONS.
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GRANTED BY THE INVIGILATOR



QUESTION 1 (8+6+6 marks)

a. The probability that a man will be alive in 25 years is 3/5, and the probability
that his wife will be alive in 25 years is 2/3. Find the probability that in 25

years:

1. both will be alive;

ii. only the man will be alive;

ii. only the wife will be alive; and
iv. at least one will be alive.

b. Out of 500 families with 4 children each, what percentage would be expected

to have:
i. 2 boys and 2 girls;
ii. at least one boy; and

iil. at most 2 girls?
Assume equal probabilities for boys and girls.

c. A recent study of robberies for a certain geographic region showed an average
of one robbery per 20,000 people. In a city of 80,000 people, find the
probability of the following:

1. At least one robbery?
ii. At most two robberies?

QUESTION 2 (5+5+5+5 marks)

Random samples of size 3 are drawn from the finite population which consists of the
numbers 5, 6, 7, 8, 9, and 10.
a. Compute the population mean and standard deviation.
b. List all the possible random samples of size 3 that can be drawn from this
finite population and calculate their means.
c. Construct the sampling distribution of the mean for random samples of size 3
from this given population. ,
d. Calculate the mean and standard error of the sampling distribution.



QUESTION 3 (14+6 marks)

a. A statistician claims that the average age of people who purchase lottery tickets is
70. A sample of 30 is selected, and their ages are recorded. At o = 0.05, is there
enough evidence to reject the statistician’s claim?

49 80 24 61 79 68
63 72 46 65 76 91
90 56 70 71 71 67
52 82 74 39 49 69
22 56 70 74 62 45

b. Construct an interval estimate of the average age of people who purchase lottery

tickets. Use a confidence level of 95 %.

QUESTION 4 (4+4+4+4+4 marks)
Explain the differences between the following in full:
i Correlation coefficient vs coefficient of determination;
il sampling error vs. non sampling error;
ili.  point estimates vs. interval estimates;
iv. parameter vs statistic;
v. mutually exclusive events and collectively exhaustive events.
QUESTION 5§ (8+4+8 marks)
a. A study is done to see whether there is a relationship between a mother’s age

and the number of children she has. The data are shown below.

Number of children 2 1 3 1 2 4 3 5
Mother’s age 18 22 29 20 27 32 33 36

i Predict the number of children of a mother whose age is 34.



il. How important is age in explaining the differences in the number of

children the women bear?

b. A study on crime suggested that at least 40% of all arsonists were under 21 years
of age. Checking local crime statistics, a researcher found that 30 out of 80 arson

suspects were under 21 years. At = 0.01, should the crime statistics be rejected?
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