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Answer FOUR (04) questions only.
All questions carry equal marks.
Non-programmable calculators are allowed.

1. A Rental Car company wishes to estimate its average mileage of cars, out of a total of
1200 cars. The company wishes to study a sample of 120.

a.  Identify the sampling frame and the population that would be used by Car
" Company. '

b. Explain how you can pick a random sample of 120 cars.

c. Explain how you can pick a stratified sample of 120 cars according to the

following categories. (You may show any calculations needed)

The type of cars and their percentages in the fleet are as follows.

Super Luxury cars................... 15%
Luxury cars.......cocevevuineneannnns 35%
Mini cars (4.door)..............eunee 20%
Mini cars (2 dOOI).......oevnernennn. 30%
2. Assume that a marketer wishes to compare five different package designs. He is

interested in knowing which is the most preferred one so that the same can be introduced
to the market. A random sample of 200 consumers gives the following results:

Package design Preference by
consumers
A 36
B 52
C T 40
D 35
E 37
Total 200




Do the consumer preferences for the designs show any significant differences at 5%
significant level?

a) .

b)

b)

b)

Briefly describe the following:

i. Critical region

ii.  Null hypothesis

iii.  Alternative hypothesis
iv.  Test statistic
V. Type I error

A random sample of 64 graduate students of a university showed a mean age 27
years and standard deviation of 5 years. Establish a 95% confidence interval of
the true mean age of all graduate students at the university.

a) A factory produces components of which 1% are defective. The

- components are packed in boxes of 10. If a box is selected at random, find the

probability that the box contains exactly one defective.

The number of accidents that occur in an assembly line follows a Poisson
distribution, with an average of three accidents per week. Find the probability of
having at least two accidents per week.

A survey revealed that 4.5% of young adults reported using alcohol daily for the
past 30 days. Using the Normal approximation to the Binomial distribution, find
the probability that, in a national poll of 1024 adults, between 35 and 50 inclusive
will indicate that they have used alcohol daily for the past 30 days. ‘

a) The quantity produced daily at the ABC cement factory is approximately
normally  distributed with mean 0.82 and standard deviation 0.14. The units are
on millions of tons. Find the probability that the total production will between
0.80 and 0.85 million tons.

During the off-hours, people arrive at a tool booth at a mean rate of 0.5 per
minute. The arrivals are Poisson distributed. What is the probability that during
the next 10 minutes, 3 or more people will arrive?

Large sheets of plate glass made by Acmy Glass Company are inspected for
structural defects at each of 5 inspection stations. The probability of successfully
identifying a defect at any inspection station is 0.5. Find the probability that a
defective part is identified,at two of the inspection station.
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Cumulative Binomial Probabilities
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P(r) = nCiprqen

P(x) = e\
x!where, e = 2.71828.....

x-E<p<x+E where,

p-E<p<p+E where,
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Cbi-Squ,a;e Distribution Table

The shaded area is equal to o for x2 = 32,

X0 W _ Xioo X'buo Xo10 X’bos
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