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Q1
a) A box contains 40 identical items 16 of which are red, 12 blue, 4 yellow and the rest orange.
Three items are randomly selected without replacement. What is the probability that none
of the three items are blue?
b) 2 people are chosen for position out of 9 men and 7 women what is probability that it will
be one man and one woman chosen.
c) One card is drawn from a standard 52 card deck. In describing the occurrence of two
possible events, an Ace and a King, these two events are said to be:
(1) independent
(2) mutually exclusive
(3) random variables
(4) randomly independent
(5) none of these
d) There are 2,500 workers in a factory. The table shows the number of each type of worker
in the factory
Managers
250

Craftsmen
1,000

Labourers
750

Administrators
500

A stratified sample of size 160 is required. Calculate the number of each type of worker that
should be chosen.

e) What is meant by the term “Sampling error”?
f) What is meant by a sampling frame?
g) Which of the following are discrete random variables?
I.
the weight of a fish
II.
the number of calls in a car park
III.
the number of guests at a wedding
IV.
the area of an apartment
V.
the attendance at a football match
a)
b)
c)
d)

I and II only
II and III only
I and IV
II, III, and V
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h) The time taken to complete a task is normally distributed with a mean of 220 seconds and
a standard deviation of 30 seconds. What is the probability that the next person who
completes the task requires more than 280 seconds?

i) In an office, on average a phone rings 2 times every half hour. What is the probability it
will ring on exactly 3 occasions in the next hour?

j) A card is drawn from a pack, a coin is tossed and a dice is rolled. What is the probability
of getting a queen, a head and a number less than 5 on the dice?
(10 x 4 = 40 Marks)

Q2 (a) In a company with 2,000 employees, 10% of the staff are managers, 20% are
administrators and 30% are involved with sales. The remaining staff are involved in production.
If 2 employees are taken at random from the staff list, find the probability that:
i) neither are sales staff
ii) only one is involved with production
iii) both are managers

(9 Marks)

(b) A machine malfunctions 18 times on average per year. During a given month what is the
probability that the machine will malfunction,
i) on exactly two occasions,
ii) on at least two occasions.

(9 Marks)

(c) The weights of bags of sugar from a production line are normally distributed with a mean
of 500g and standard deviation of 2.5g.
i) What is the probability that a bag selected at random will have a weight between 498.5g
and 502.5g?
ii) Calculate the value above which 90% of the bags will weigh.
iii) What is the probability that a bag selected at random will have a weight of more than
505g?
(12 marks)
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Q3 (a) We wish to survey 120 CIT BBIS students regarding their preference in music. The
following table shows the number of male and female students in each year.
Male

Female

Year
1

Total
50

35

85

2

40

45

85

3

40

40

80

4

30

20

50

Total

160

140

300

Calculate the numbers from each group for a stratified sample.

(6 marks)

(b) Write a brief note on the following;
(i)
(ii)
(iii)

Census
Snowball sampling
Simple random sampling

(9 Marks)

(c) A random sample of 200 visitors to a webpage reveals that on average they spend 45
seconds per visit with a standard deviation of 10 seconds.
(i)
(ii)

Find a 99% confidence interval for the mean time per visit of all visitors.
How large a sample would be required to be necessary to estimate the population
mean to within  5 seconds with a 95% confidence level?
(15 Marks)

Q4 (a) Write a brief note on the following;
(i)
(ii)
(iii)

The Central Limits Theorem
Type I Error
Alternative hypotheses

(12 Marks)

(b) List four ways of improving the response rate to a survey

(8 marks)

(c) 20 smokers were questioned about the number of hours they sleep each day. The sample
mean was calculated as 7.5 hours with a standard deviation is 0.5 Test the hypothesis that the
smokers need less sleep than the general public which needs an average of 7.7 hours of
sleep. Assume a significance level of 0.10 (10%).
(10 Marks)
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Useful Formulae
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Poisson
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