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1.     Write your Roll No. on the top immediately on receipt of this question paper.

2.     All questions within each are to be answered in a contiguous manner on the

answer sheet. Start each question on a new page, and all subparts of a question

should follow one after the other.

3.     All intermediate calculations should be rounded off to 3  decimal places. The
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4.     Use ofa simple calculator is allowed.

5.     Statistical tables are attached for your reference.
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Section-I

All questions in Section I are compulsory.

1.        Let Y  be the  number of contracts  received  by a  randomly selected  infrastructure
company. Suppose the probability mass function of Y is as follows:

Y 1 2 3 4
P(y) 0.2 0.4 0.3 0.1

(a)      Consider  a  random  sample  of two  companies,  obtain  the  probability
distribution of S2.

(b)     Calculate  P/S2 >2.5/  and  P/1.1<S2 <6.5/, when a  random  sample of
size 2 is selected.                                                                                                                 (5+5)

2.       (a)      Suppose  the  number  of hours  perweek that  a  college  student  spends  on
social media    platforms (X) has a mean of 20 hours and a standard deviation
of 4 hours. If sixty students are selected randomly, what is the probability that
the average hours spent by this group on social media in a week is between
19.8 and 21.1  hours?

(b)      Assuming the  mean  height of students  is an  exactly normal  distribution  be
68.22  inches  and  variance of 10.8  inches  squares.  How  many  students  in  a
college ,of 1000 students would you expect to be over six feet tall?          (5+5)

3.       (a)      The time that ittakes a  randomly selected rat ofa certain subspe.cies to find
its way through a maze is a normally distributed random variable with mean
1.5   minutes  and  standard  deviation  0.35   minutes.  Suppose  five  rats  are
selected.  Let  JF[,JF2 ,........., JF5  denote their times  in the  maze. Assuming the

A7's  to   be  a   random   sample  from  this   normal   distribution,  what  is  the

probability that the total time  ro = JF] + JF2 + ......... + X5 for the five is between
6 and 8 minutes?
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(b)      Suppose  a  population  is  normally  distributed  with  mean   Sand  unknown
variance   c72.  From  this  population,  a  sample  of  size  64  is  drawn  with  an
average value of 4.1 and a standard deviation of 1.9. Find the 92% confidence
interval for  5. Write the  interpretation  of the  92°/o confidence  interval,  also
write the upper confidence bound for i for the 92°/o confidence level.  (5+10)

4.       Letxbethe numberofwordstyped bystudentin a minute. Supposethe probability
distribution of X is as follows:

X:                  40       50         60         70

p(x):               0.25    0.35      0.30      0.10

(i)      Obtain the sampling distribution of the average number of words typed in a
minute (JF) by 2 students.

(ii)     Verify that the expected value of  jE  is equal to the population mean.   (10+5)

Section-ll

Attempt any two questions from questions 5, 6, and 7.

5.        (a)      A manufacturerofsprinkler systems used for fire protection in office buildings
claims that the true average system-activation temperature is 130°. A sample
of n=9 systems, when tested, yields a sample average activation temperature
of  131.08°F.  If  the  distribution  of  activation  times  is  normal  with  standard
deviation   1.5°F,   does   the   data   contradict   the   manufacturer's   claim   at
significance level a = 0.01  ?
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(b)     Certain gram variety tested on 64 plots gave an average yield as 985  kg/ha,
and variance 1600 kg2/ha. Test at .5% level of significance that the experiment
agreed with the  breeders claim  that the average yield  of the variety is 1000
kg/ha. Also construct 95% confidence interval for population mean.

(10+10)

6.        (a)      Ten  individuals  are  chosen  at  random  from  a  normal  population  and  their
heights are found  as follows:  63,  63,  66,  67,  68,  69, 70,  70,  71  and 71  inches,
respectively. Test whether the  mean  height  is  69.6  inches  in the  population

(use  er  =  0.05).  Also  construct  the  95%  confidence  interval  for  population
mean  (LL).

(c)     A random sample of the heights in inches ofadult males living in two different
countries gave the following results,

ni  =  640,     jE  =  67.35"  and si = 2.56"

n2=160,     P  =68.56"ands2=2.52"

Test at 0.01  level  of significance whether the average  height of males in the
two countries differ significantly?                                                                            (10+10)

7.       In a certain experiment conducted to compare two types of pig foods A and B, the
following results of increase in weights were observed in pigs.

P.ig Number 1 2 3 4 5 6 7 8 Total

Increase in Food A 49 53 51 52 47 50 52 53 407
weight (kg) Food 8 52 55 52 53 50 54 54 53 423
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(i)       Assuming thatthe two samples of pigs are independent, can we conclude that
food 8 is better than food A ?

(ii)      Also examine the case when the same set of eight pigs were used in both the
foods.                                                                                                                                         (10+10)
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Table 1 : Standard Normal Curve Areas
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