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" ANSWER ANY FOUR QUESTIONS.
STANDARD NORMAL DISTRIBUTION TABLE IS PROVIDED.
USE OF A NON-PROGRAMMABLE CALCULATOR IS ALLOWED.

Q1)

Q2)

a) Evaluate the expression "C,p"g" " whenn=7,r =3 and p =0.4

b) Electric bulbs are packed in boxes, eight in each box. The probability that
a bulb is defective is 0.3. If a box is selected randomly.-

@) What is the probability that none of the bulbs in the box are

) defective?
(i) ~ What is the probability that exactly two bulbs in the box are
defective?
~(iii) ~ What is the probability that more than two bulbs in the box are
defective?

c) What is the probability that less than eight bulbs in a box of 30 similar
~ bulbs are defective?

X

a) Evaluate the expression e 1 when a=2,x=3and e=2.71
. x!
b) The management of a garment factory is concerned about frequent power
failures and observes that on the average there are two power failures each
month.

(i)  What is the probability that there will be no power failures next
month?

(ii) What is the probability that there will be one power failure next
month?

(111) What is the probability that there will be more than one power
failure next month?

(1v) 'What is the probability of three power failures in the next two
months?



Q3)

Q4)

Q5)

Q6)

a)
b) .

b}

What are the properties of the Normal Distribution? |
The life time of a bulb is normally distributed with mean 1000 hours and
standard deviation 50 hours.

(i) What percentage of bulbs will burn in less than 900 hours?

(ii) ~ What percentage of bulbs will burn after 1050 hours?

(iii)  The company that manufactures bulbs has offered to replace a bulb
free of charge if ever it burns in less than 925 hours. This offer is
estimated to cost Rs.200 per bulb to the company. It is observed
that on the average the monthly sale of bulbs is 75,000. How

much will this offer to replace bulbs cost the company (per
 month)?

Why do people resort to sampling instead of studying the full population?
A garment factory has a work force of 1000. To estimate the daily output
of workers, a sample of 50 workers was analyzed. It was observed that the
mean and standard deviation of output were 1800 and 280 respectively.

1) Construct a 95% confidence interval estimate for daily output.

(ii)y  Construct a 80% confidence interval estimate for daily output.

(ii)  What should the sample size be for us to be 95% confident that the
sampling error would not exceed 5%?

Briefly explain the term “Level of significance™ used in statistical tests.

A machine is designed to produce metal rods of length 50 cm. 1t is
suspected that the machine setting has changed. To test this, a sample of
36 rods was randomly selected and their lengths were measured. It was
observed that the mean and standard deviation of the length of rods were
46 cm and 8cm respectively. Carryout a statistical test to find weather the
machine setting has being altered (use 5% level of significance)

Write short notes on the following.

(i)

(i1)
(iii)
(iv)

Sample and population

Point Estimate and Interval Estimate

Level of Significance

Normal Distribution and Standard Normal Distribution
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Source:  Abridged from Table I of A. Hald, Staiistical Tables and Formulas (Now Yark: John Wiley & Sons, Inc.), 1952, Reproduced by
permissien of A, Hald and thé publisher. -



Tables 437

Table A2, Values of z, the standard normal variable, from 00 by steps of 00} 10 39, showing the cumulative
probability up to z. . . .
(Probakbility correct lo 4 decimal places).
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The cutve is. +°(0, 1), the standard pormal variable; The table entry is the shaded area ®(z) = Pr{Z < z}. For
Sxample, when z = 1-96 the shaded ‘area is 0-9750. Critical values of the standard normal distribution will be
. Tound in the bottom row of Table A3, :



