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1. (a) Distinguish between mutually exclusive and
independent events. Also, give examples of each
of these.

(b) The health department of a city routinely conducts
two independent inspections of each restaurant,
with the restaurant péssing only if both inspectors
pass it. Inspector A is very experienced and, hence,
passes only 2 percent of restaurants that actually
do have health code viclations. Inspector B is less
experienced and passes 7 percent of restaurants
with health code violations. What is the probability
‘that

(i) Inspector A passes a restaurant, given that
inspector B has found a violation ?

(ii) Inspector B passes a restaurant with a
violation, given that inspector A passes it ?

(iii) A restaurant with a violation is passed by the
health department ?

(iv} A restaurant with a violation is passed by
either of the inspectors ?

(c) A drug manufacturer believes that there is a 0.98
chance that the Drug Controller (DC) will appfove
a new drug the company plans to distribute if the
results of current.testing show that the drug causes
no side effects. The manufacturer further believes
that there is a 0.40 probability that the DC will
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approve the dliug if the test shows that the drug
does cause side effects. The team of physicians
working for the drug manufacturer believes there
is a 0.15 chance that tests will show that the drug
does cause side effects.

(i) What is the probability that the drug will be
approved ‘by the DC?

(ii) If the drug is approved by the DC, what is
- the probability that it causes side effects ?

(iii) What is the probabitity that the drug causes
no side effects, given that it was approved
by the DC? ©(5+545)

OR .

«(d) The personnel department of a company has

[t PP —

recorded the following analysis of its engineers.

Age ' B. E. Degree . M. Tech. Degree . Total

" Under 30 %0 0 100
30 to 40 20 0 50
Over 40 40 10 50

Total 150 50 200

if one engineer is selected at random find the
probablhty that he is:

P.T.O.
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(i) Over 40 years old given that he holds an M.
Tech. degree.

(ii)) Holds an M. Tech degree, given that he is
over 40.

(iii) Either less than 30 years or more than 40
years old.

(iv) At least 30 years of age. .

(v) Either under 30 years of age or over 40 years
of age or holds only a B. E. Degree.

(e) State and Illustrate Bayes’ theorem.

(f) The probability that a consumer will be exposed
to an advertisement for a certain product by seeing
a commercial on television is 0.04. The probability
that the consumer will be exposed to the product
by seeing an advertisement on a billboard is 0.06.
The two events, being exposed to commercial and
being exposed to the billboard advertisement, are
Independent. '

(i) What is the probability that the consumer wili
be exposed to both advertisements ?

(ii) What is the probability that he or she will be
exposed to at least one of the ads?
' (5+5+5)
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2. (aj Suppose that for every lot of 100 computer chips
~a company produces, an average of 1.4 is
defective. Another company buys many lots of
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these chips at a time, from which one fot is
selected random!ly and tested for defects. If the
tested lot contains more than three defects, the
buyer will reject all the lots sent in.that batch.
What Is the probability that the buyer will accept
the lots ? Assume that the defects per lot are

" Poisson distributed.

(b) A manufacturing company produces electric

insulators. When they are in use, short circuit is
likely. To test the strength of the insulators, tests
are conducted to determine how much force is
required to break them. Suppose that we want to
estimate the population mean- force required to
break the insulator within £32 pounds with 95
percent confidence level. On the basis of a study
taken last year, it is believed that the standard
deviation is 98 pounds. What is the sample size
needed for this ?

(c) Suppose that a manufacturer of fishing line claims

that there is a 0.1587 probability that the line will
have a breaking strength of less than 9 pounds
and a 0.9772 probability that the line will have a
breaking strength of less than 14 pounds. If the
breaking strength is normally distributed, determine
the probability that the line will have a breaking
strength between 11 and 13 pounds. (5+5+5)

OR
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(d) State the properties of normal curve.

{e) John is the manager of the electronics section of

()

. =)

a departmental store. He has noticed that a
customer who is just browsing will buy something
is 0.4. Suppose that 8 customers browse in the
electronics section each hour. Using this

information answer the following questions :

(i) What is the probability that at least one
browsing customer will buy something during
a specified hour ?

(i) What is the probability that at least four
browsmg customers will buy somethmg during
a specified hour ?

(ii) What is the expected value and standard
deviation of the distribution in question ?

Explain the dlfference between the following
pairs :

(i) Point estimate and interval estimate

(i1} Statistics and parameters . (5+5+5)
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(d) State the properties of normal curve.

(e) John is the manager of the electronics section of

a departmental store. He has noticed that a.

" customer who is just browsing will i)uy something

is 0.4. Suppose that § customers browse 'in the

electronics section each hour. Using this
information answer the following questions :

(i) What is the probability that at least one
browsing customer will buy something during
a specified hour ? '

(i) What is the probability that at least four
! browsing customers will buy somethihg during
1 a specified hour ?

(iii) What is the expected value and standard
ﬂ deviation of the distribution in question ? -

(f) Explain the difference bet\.veen'the following
‘ pairs : '

(i) Point estimate and i.nter-v~al estimat;: '
(i) Statistics and parametefs ‘: ' (5+5+5)
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3. (a) The City Motor Sales has recently incorborated.
' its chief asset is a franchise to sell automobiles of
a major manufacturer. Its general manager is
planning the staffing of its garage facilities. From

the information provided by the manufacturer and

other nearby dealerships, he has estimated the

P.T.O.
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number of annual mechanic hours that the garage

. is likely to need.

Hours - 10,000 12,000 14,000 16,000 18,000
Probabiliy: 02 03 03 01 0.1

The manager plans to pay each mechanic Rs 90
per hour and charge customers Rs 160 per hour.
Mechanics will- work 40-hour per week for 50

weeks in a year.

" Determine how many mechanics the manager

should hire. What is the expected value of perfect
information*for him in this regard ?

(b) A man buys 50 electric bulbs of Phitips and 50

bulbs of HMT. He finds that the Philips buibs
gave an average life of 1500 hours with a standard
deviation of 60 hours. The HMT bulbs gave an
average life of 1524 hours with a standard
deviation of 80 hours. Is there a significant
difference between the mean lives of the two
brands ? Test at a =-0.05. (8+7)

OR

(¢) An attitude survey towards management was

administered as a pilot study to 9 blue collar
‘workers and 7 white collar workers to see if there

1s any difference (at the 0.05 level) between the
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number of annual mechanic hours that the garage
is likely to need. -

Hours : 10,000 12,000 14,000 16,000 18,000
Probability: 02 03 03 01 o1

The manéger plans to pay each mechanic Rs 90
per hour and charge customers Rs 160 per hour.
Mechanics will work 40-hour per week for 50
weeks in a year.

Determine how many mechanics the manager
should hire. What is the expected value of perfect .
information for him in this regard ?

(b) A man buys 50 electric bulbs of Philips and 50

bulbs of HMT. He finds that the Philips bulbs
gave an average life of 1500 hours with a standard
deviation of 60 hours. The HMT bulbs gave an
average life of 1524 hours with a standard
deviation of 80 hours. Is there a significant
difference between the mean lives of the two

brands ? Test at a = 0.05. (8+7)

OR

(¢} An attitude survey towards management was

administered as a pilot study to 9 blue collar
workers and 7 white collar workers to see if there
is any difference (at the 0.05 level) between the
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scores as representing the tworg.roups. The blue
collar workers écored 72, 69, 98, 66, 85, 76, 79,
80 and 77 while the white collar workers scored
84, 70, 93, 81, 84, 83, and 79: What conclusion
can be drawn from this study if it is hypothesized
that white collar workers will score higher than

the blue collar workers ?

(d) A manufacturer of flashlight batteries claims that

the mean life of his product will exceed 30 hours.

~ A company is willing to buy a.very large-quantity

of batteries if the claim is true. A random sample
of 36 batteries is tested and it is found that the
sample‘mean i1s 34 hours, with a standard déyiation
of 5 hours. Would the company buy ? = (8+7)
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(a) A motion study is conducted for assembling of"
wall clocks. After thorough training, four
assemblers are made to work on five work
designs. The number of clocks assembled by each
mechanic on each desxgn for a day is recorded

below :

Assembler _Work Design
. 1 2 3 4 5
A 16 19 15 20 . 17
B 1 16 1] 16 12
C 12 18 11 16 12
D 0 14 10 17 11

Test at S percent level of significance whether
(i) Assembliers are same in productivity
(i) Work designs are same in efficiency

(b) It has been hypothesized that there are three times
as many accidents on Saturdays and JSﬁndaysr as -

P.T.O.
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on any other day of the week in a given week in
a certain state. If this hypothesis is true, what is
the probability distribution of auto accidents
throughout a week ? From the record of the state,
100 accidents are chosen independently of one

another and the distribution of the accidents

according to the days of the week is found to be
as follows :

Mon Tuwe Wed Thu - Fn Sat  Sun
5 9 10 8 11 30 27

Does this result confirm the hypothesis at a 1’
percent level of significance ? (8+7)

OR

(¢} The Money Bank desires to open new accounts

for customers who will write at least 30 cheques
per month, To assist in selecting new customers,
the bank has studied the relationship between the
number of cheques written and the age and
monthly income of cight of their present
customers. Age was recorded to the nearest year;

‘the monthly income was recorded to the nearest

thousands of rupees. The data follow :

No. of : :
cheques written : 29 42 9 56 2 10 48 4

‘Age :37 34 48 38 43 25 33 45

Income 17 2% 1325 9 19 25 8
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Develop an estimating equation to use age and
income to predict the number of cheques written

per month. .

(d) Explain the cﬁi-square test of indepen&en’ce and
goodness of fit. In a given problem, can the
_calculated chi-square value be negative ? Why ?

Can it be zero? When?

(8+7)
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5. Attempt any three parts:

(a) An industrial process fills containers with breakfast
cereal. The mean fill for the process is 625 gm
and the standard deviation of fills is-known to be
equal to 8 gm." A total of six containers are selected
every hour to determiﬁe if the process is under
control. You are required to obtain central line
and control lin}its for mean.

(b) Write a note on ﬁcceptance sampling.

(c) What are non-parametric tests ? What are their
‘advantages and disadvantages ?

(d) You are given the following set of célculat_ions :

: X, X, Y
Mean 42.40 18.70 28.50
Standard deviation 2.200 - 1.200 1.800

Co-efficient of correlation: Between ¥ and X, :
0.51; between Y, and X, :0,87; and between X,
and X,:0.24.

You are required to obtain the equation for the
gregression plane ¥=a + b, X; + b, X, and estimate
the value of ¥ when X, =56 and X,=15.

P.T.O.
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(e) Write a note on the sampling distribution of mean.
(5+5+5)
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