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on receipt of this question paper.)

Note .~ Answers may be written either in English or in
Hindi; but the same medium should be used
throughout the paper.

Attempt All  the questions. All the pa,rls.af a
question must be answered together and in the
given order. Use of simple calculator is allowed.

1. (a) Which probability approach.wplil'd you use to
calculate the following probabilities ? Give reason
. also,

(i) Getting an ace in the next draw of cards.’

(i) A nuclear accident at the site of a nuclear
. power plant.

(iii) A student of M.Com. scoring a first division
in Statistics.

. . ’ P.T.O.
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(iv) The share price of Coal India Ltd. increasing
next week. : (6)

(b) A 'telemark'eter sells magazine subscription over
the tc]ephone: The probability of a busy signal or
no answer is 65%. If the telemarketer does make
contact, the probability of 0, 1, 2 or 3 magazine .
subscriptions is .5, .2, .20, and .05, respectively.
Find the probability that in one call she sells no

magazines. (7)

(c) Bad gums may mean a bad heart. Researchers at
a medical college discovered that 85% of people
who have suffered a heart attack had periodontal
disease, an inflammation of the gums. Only 29%
of healthy people (who have not suffered a heart

| attack) have this disease. Suppose that in a certain
community, heart attacks are occurring with 40%
probability.

0] If someone has periodontal disease, what is
the probability that he or she will have a heart
- attack ?

(ii) What is-the probability of having a periodontal
disease ? ‘ : (")

OR
(d) Explain Bayes’ theorem with an example,  (6)
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(¢) Researchers at a Medicél College have determined

(H

that children under 2 years old who sleep with the
lights on have a 42% chance of becoming myopic
before they are 16. Children who sleep in darkness
have a 21% probablllty of becoming myopic. A

survey mdlcates that 28% of children under 2 sleep

with some light on. Find the probability that a child
under 16 is myopic. )

Three airlines serve a small city. Airline A has
50% of all the scheduled flights, airline B has
30% and airline C has the remaining 20%. Their
on-time rates are 80%. 65% and 40% respectively.

A plane has just left on time.

(1) What is the probability that it was Axrlme
A9

- (ii} What is the probability that it was Airline
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2. (a) In the following cases, state whether the random

variable is discrete or continuous, giving reason
thereof.

(i) Gender of the customer while‘éelling an
~ automobile.

(i) The distance a car travels on a litre of petrol.

(iif) The time between consecutive incoming calls -
in a bank.

(iv) Number of returns containing error in an audit
of 100 tax returns. {6)

P.T.O.
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(b) An automatic filling machine fills cola into 750-
milliliter bottles. At the start of shift an inspector
will take a.random sample of 50 bottles and
measure the volume of cola in them accurately.
After computing the sample mean, she will approve
the machine operation only if the s:ample mean
falls between 749.5 and 750.5 milliliter. Assume
that during a particular shift the population
mean was 750.4 milliliters and the standard
deviétion was 1.2 milliliters. What is the probability
that the inspector. will ainprove the machine
operation? ‘ N

(¢) An economist wants 'to estimate the average
amount in savings acgount at banks in a given
region. A random sample of 100 accounts gives a
mean of Rs.357.60 and standard deviation of
Rs. 140,

(1) ‘Give a 95% confidence interval for the
average amount in any savings account at a
bank in the given region.

(i) 90% confidence interval for the average
amount in any savings account at a bank in
the given region.

(iii) On the basis of the above results, what would
you conclude about the relationship between
confidence level and confidence interval ?

U
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OR

. (d) Explain the concept of standard error of mean.
. (6)
{e) The number of accidents that occur at a busy
intersection is Poisson distributed wi}h a mean of
3.5 per week. Find the probability of the foliowing

events.
(i} Five or more accidents in one week.

(i) One accident today. S (7)

{f) Audience profile data collected dt.a sports web
site showed that 26% of the users were women.
Assume that this percentage was based on a -

sample of 400 users.

LY
(i) At 95% confidence, what is thie margin of
error associated with the estimated proportion
of users who are women ? -y

(1i) How large a sample should be taken if the .
~ desired margin of error is 0.03 ?

(ifi) On the basis of the above results, what
would you conclude about the relationship
between margin of error and required sarﬁple
size '? ‘ ) (N

L]

P.T.O.
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3. (a) Suppos‘e a new production method will be
implemented if it reduces the mean operating cost
per hour. The mean cost for the current production
method is-Rs. 220 per hour. ‘

(i) Develop the appropriate null and alternative
hypotheses for the above situation.

(ii) What is the Type I error in this situation?
Explain. ' '

(ii) What is the Type 1I error in this situation ?
Explain. Q2+2+2)

(b) X Ltd.’s advertising agency has developed two
new packaging designs for a soap. To determine
which design is better, the marketing manager
selected two supermarkets. The first packaging
design ‘A (more expensive) was used in one
supermarket and the second packaging design B
was used in the other supermarket. A random
sample of soap buyers was taken in each of the .-
supermarkets and the proportion of people buying

+
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X Ltd.’s brand of soap was determined. The
following data was obtained : |

Sample Peoble buying

size X Ltd.’s soap
Supermarket | 904 180
Supermarket 2 1038 155

As design A is more expensive, the company will
switch to design A only when it outsclls design B
by more than 3%. Should the management switch
to design A? (a=0.05). . (14)

OR

(¢) State the characteristics of the t-distribution. (6)

- (d) A company wants to determine whether individuals

who are expected at the time.of employment to
be better salesperson actually turnout to have
better sales records. To investigate this, the HR
manager ranked 10 salespersons in terms of their
potential for success, basing the assessment sdlely
on the basis of information available at the time
of employme;ltr. On the basis of actual sales
pcrformapce‘, a.second ranking of these 10

salespersons was obtained. The rankings were as

follows :

P.T.O.
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Salesperson + Ranking of . Ranking
potential according to sales
‘ A 2 | 1
B 4 3
C 7 5
D 1 6
E 6 7
F 3 4
G 10 i0
H 9
I 8
J 5 2

Do these data indicate that the expected potential
at the time of employment and sales record are
related to each other ? (a0 = 0.01), (14)
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4. (a) Distinguish betwee'n parametric and non-parametric
tests. Compare the conditions under which
we should use parametric and non-parametric
tests. . , : : {6)

(b) To test whether the mean time needed to mix a
batch of materials is the same for machines
produced by 3 manufacturers, a chemicat company
obtained the following data on the time (in minutes)
needed to mix the materlia].. Use these data to
determine whether the population mean times for

- mixing a batch of material differ for the 3
manufacturers ? (Use a = 0.05)

Manufacturer
1 ' 2 ' 3
20 28 20
26 26 19
24 : 31 - 23
22 27 22
{14)
OR

(¢} Which control chart is used for quality control
related to process variability ? Explain its working,

(6)

P.T.O.
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{d) For the given set of data.
(i) Calculate the multiple regression equation.

(i) Predict Y when X, # 3.0 and X, = 2.7.

Y X, X,
: 25 3.5 5.0
30 67 42
11 1.5 8.5
22 03 1.4
27 4.6 3.6
19 20 L3

. (14)
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1 2 3
20 28 20
26 26 19
24 31 23
22 27 22

() e <t s ¥ e o P @ g v
Pt = e o e 2 7 e R

ww'aﬁﬁm'

(u) sied @ Ry W @ = fw:

(i) agameR FHaERer & aRSHaT w1
(i) y ® g Afdg 9 X, =3.0 X, =27

Y
25
30
11

22

27

19

- X

3.5
6.7
1.5

03
46
20

X,

5.0
4.2

. 8.5
14

3.6
1.3

P.T.O.
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5. (a) Distinguish between simple random sampling and
systematic sampling. Give examples. (6)

'(b') A tyre manufacturer rahdomly samples 40 tyres
at the end of each shift to telst for tyres that are
defective. The number of defectives in 12 shifts
is as follows: 4,2, 0, 5,2,3, 14, 2, 3, 4, 12, 3.
Construct a p-chart for this process. Is the
production process under cont_rol? " (14)

OR

(c) Explain the least squares method of f"mdmg the
regression line. O

(d) A local pizza restaurant and a local branch of a-
national pizza chain are located across the street
from a college campus. The local pizza restaurant
advertises that it delivers to the hostels faster than
the national chain. In order to determine whether
this advertisement is valid, two groups of hostel
students decide to order pizzas from the local pizza’
restaurant as well as from the national chain. Each
time a group orders a pizza from the local pizza -
restaurant, the other group orders a pizza from
the national pizzaﬁchain. For each of the ten times
pi‘zzqs were ordered, the following measurements

(in minutes) are’available.
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Time | Local pizza restaurant National chain
1 16.8 22.0
2 11:7 T - 15.2
3 15.6 18.7
4 16.7 15.6
5 17.5 20.8
6 18.1 , 19.5
7 14.1 17.0
8 21.8 19.5
9 13.9 16.5
10 20.8 24.0

At a 5% level of significance, is there evidence to
conclude that the mean delivery time for the Iocal
pizza restaurant is less than the mean delivery .

time for the national pizza chain ? (14)
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1 16.8 22.0
2 11.7 15.2
3 15.6 18.7
4 16.7 15.6
5 17.5 20.8
6 18.1 19.5
7 14.1 17.0
8 21.8 19.5
9 13.9 16.5
10 20.8 24.0
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