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Instructions to Candidates

You should have the following for this examination

-Answer Booklet, examination pass and student ID

This paper consists of FIVE questions. Attemptquestion ONE (Compulsory) and any other
TWO questions.

Do not write on the question paper.

Question ONE

i) In 2024 the per capita consumption of coffee in Kenya was reported to be normally
distributed with a mean of 150 Kg and a standard deviation of 8 Kg per annum.

a) What is the probability that a randomly selected person will consume more than

162 kg of coffee? (3 marks)
b) What is the probability that a randomly selected person will consume less than
143 kg of coffee? (3 marks)
c) Find the probability that a randomly selected person will consume between 143
and 162 Kilograms of coffee. (2 marks)
d) Determine the probability that a random sample of 36 people selected from the
population will have sample mean greater than 153. (4 marks)

ii) Arrivals to a bank automated teller machine are distributed according to a Poisson
distribution with a mean equal to two customers per 10 minutes.

a) Determine the probability that in a given 10-minute segment, no customers will
arrive at the ATM. (2 marks)
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b) What is the probability that fewer than three customers will arrive in a 10-minute

segment? (3 marks)
c) What is the probability that more than two customers will arrive in a 20-minute
segment? (3 marks)
iii) Explain the following terms as used in statistics.
a. Type 1 error (2 marks)
b. Type Il error (2 marks)
c. Sampling distribution of sample mean (2 marks)
d. A sample. (2 marks)
e. A population. (2 marks)
Question TWO

a) A researcher wishes to determine whether there is a relationship between the
gender of an individual and the amount of alcohol consumed. A sample of 68 people
is selected and the following data are obtained.

Gender Alcohol consumption
Low Moderate High Total

Male 10 9 8 27

Female 13 16 12 41

Total 23 25 20 68

Required;
(i) State the hypotheses. (2 marks
(i) Compute the expected values. (3 marks)
(iii) Find the computed chi-square value. (3 marks)
(iv) How many degrees of freedom are there? (1 mark)
(v) Find the critical value of chi-square at a = 0.05 (1 mark)
(vi) At a = 0.10, can the researcher conclude that alcohol consumption is related to

gender? ( 2 marks)

c) Kenya Airport Authority reported that in 2024, Kenya Airways led all domestic
airlines in on-time arrivals for domestic flights, with a rate success rate of 0.8. Using
the binomial distribution, what is the probability that in the next six flights:

i.  Four flights will be on time? (2 marks)
ii.  All six flights will be on time? (2 marks)
iii. At least four flights will be on time? (2 marks)
iv.  What is the mean of the number of on-time arrivals? (2 marks)

Question THREE
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a) Distinguish between a point estimate and an interval estimate. (4 marks)
b) Discuss three properties of a good estimator. (6 marks)

c) The inspection division of the Mombasa County weights and measures department
wants to estimate the actual amount of soft drink in 2-litre bottles at the local bottling
plant of a large nationally known soft-drink company. The bottling plant has informed
the inspection division that the population standard deviation for 2-litre bottles is 0.05
litre. A random sample of 36 2-litre bottles at this bottling plant indicates a sample
mean of 1.99 litres.

(i) Construct a 95% confidence interval estimate of the population mean amount of soft
drink in each bottle. (8 marks)
(ii) On the basis of your results, do you think that the purchasers of the soft drink have

a right to complain to the soft drink company. (2 marks)

QUESTION FOUR
a) The director of manufacturing at a clothing factory needs to determine whether a new
machine is producing a particular type of cloth according to the manufacturer’s
specifications, which indicate the cloth should have a mean breaking strength of 70
kilograms and a standard deviation of 3.5 kg. A sample of 49 pieces of cloth reveals a
sample mean breaking strength of 69.1 kilograms.
Required:
i)  State the null and alternative hypothesis.
(2 marks)
ii) At the 0.10 level of significance, test the claim that the machine is not
meeting the manufacturer’s specifications for mean breaking strength?

(8 marks)
b) Explain the following terms as used in statistics.
i. A statistic (2 marks)
ii. A parameter (2 marks)
iii. Sampling error (2 marks)
iv.  Discrete random variable. (2 marks)
v.  Continuous random variable. (2 marks)
Question FIVE

a) A continuous random variable is uniformly distributed between 60 and 80.
i) What is the probability a randomly selected value will be greater than 65?

(2marks).

ii) What is the probability that a randomly selected value will be less than 72? (2
marks)

iii) What is the expected value of the random variable? (2 marks)

b) The general manager of a large super market is concerned about the sales
behavior of a product sold at the store. He realizes that there are many factors that

©Technical University of Mombasa Page 3 0of 6



might help explain sales, but believes that advertising and price are major

determinants. The general manager collected the following data:

Sales (units sold) Advertising Price
(number of ads)
33 3 125
61 6 115
70 10 140
82 13 130
17 9 145
24 6 140

Required

i) Calculate the least- squares equation to predict sales from advertising and price.(12

marks)

ii) If advertising is 7 and price is sh 32, what sales would you predict? (2marks)
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