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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:
i both will be alive;
il. only the man will be alive;
iii. 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
iii. 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:

i. At least one robbery?
ii. At most two robberies?
QUESTION 2 (8+9+3 marks)

The number of claims per quarter on life policies submitted to an insurance company is

as follows:
Year Q1 Q2 Q3 Q4
2003 84 53 60 75
2004 81 57 51 73
2005 69 37 40 77
2006 73 46 39 63

a. Find the trend for the above data.

b. De-seasonalize the claims data.

c. Comment on the seasonal influences.




QUESTION 3 (6+6+8 marks)

a.

Records show that the probability is 0.0004 that a car will break down while
driving through a certain tunnel. Use the Poisson approximation to the
binomial distribution to determine the probability that among 2,000 cars
driving through the tunnel at most two will break down.

If 23 percent of all patients with high blood pressure have side effects from a
certain kind of medicine, use the normal approximation to find the probability
that among 120 patients with high blood pressure treated with this medicine
more than 32 will have bad side effects.

An 1Q scale has approximately a normal distribution with a mean of 100 and a
standard deviation of 16.

i What proportion of people has an IQ of at most 120?

i. What proportion of people has an IQ of between 84 and 96?

QUESTION 4 (8+6+6 marks)

a.

The manufacturer of a patent medicine claimed that it was 90% effective in
relieving an allergy for a period of 8 hours. In a sample of 200 people who
had the allergy, the medicine provided relief for 160 people. Determine
whether the manufacturer’s claim is legitimate using a level of significance of
0.01.

A coin which is tossed 35 times comes up heads 20 times. Can we conclude at

significance level 0.01 that the coin is not fair?

In the past, a golfer has averaged 81 on a certain course. If, with a new set of
clubs, she averages 78 over 36 rounds with a standard deviation of 2.6, what
can we conclude at the level of significance 0.05 about the effect of the new

clubs?



QUESTION 5 (8+4+8 marks)
d. 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. Atk = 0.01, should the crime statistics be rejected?
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