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1.     Write yourRoll No. on the top immediately on receipt ofth

2.     All questions are compulsory.

3.     Attempt any two parts from eacfi question.  .

4.     Ail questions carry equal marks.

s ques.tion paper.

5      Use ofnon-programmable sclentlfic calculator and statlstlcal table"s permltted

"I:¥d::]¥::a:1::afdasva:I:s°¥reo=]::ebc°oa:dor::]od:rteoc,ta°nrosthFrheconnusTdbe:rth°ef
i
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sample of204 corporations.                                                            {

No. ofdirectorsFre 4 5 6 7 8 9 10.23' 1] 12 1311 J4 15 ]6
i!

quency   3     12    13    25Constructahistogramonanyinterestingfea
24offres 42ed 19 16 5 4 I

173 21I 24.I 321

\1atabased`onrelativefrequencyl and comment

(b)   Calculate the mean andvariance

Subtract100ifromeach

of the fiollowlng data.

observation__~...uuDt;ivallontoobtainasampleoftransformed+alues.
NowcaJculatethesamplevananceofthesetransfomedvaluesandcompare
itthevarianceoforigjnaldata.
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2.

(c)   The accompanying_-              _\   £, sample of turbochargers
data consists of observations oil I,I,.,  L,+ .... _-       ^.  --L^^1|ai.oe,1.s from one type pfengine:

(1000s of hours) for a

Compute the median,

on the time until failure

upper fourth and lower fourth.                             ,
|,ULIJ-rL+,-   __

(a)Considerrandomlyselectlngasfudentatalargeuniversity,andletAbethe
eventthattheselectedstudenthasaVisacardand8betheanalogousevent
for Mastercard. Suppose that

P(A)=0.6,P(B)=0.4andP(Ann)=0.3.

(1)Describe,intermsofAand8,theeventthattheselectedstudenthas
aVisacardbutnotaMastercard,andthencalculat'etheprobabillty

(11)Calculatetheprobabilitythattheselectedstudenthasexactlyoneof

of this event.

I?  _-~Ac!of cards.the two types

Atacertalngasstation,400/oofthecustomersuseregulargas(AL),35°/o
q])   States Baye's theorem.

useplusgas(A2)and25°/ousepremlum(A3)Ofthosecustomersuslng
regulargas,only30°/ofilltheirtanks(events)Ofthosecustomersusing
plus,60°/ofilltheirtanks,whereasofthoseuslngpremium,50%fillthelr
tanks.Ifthenextcustomeifillsthetank,whatistheprobabilitythatregular
gas is req.uested?                              ,

(c)Aunrversrtywarehousehasreceivedashipmentof25printers,ofwhich10
arelaserprintersand15areink]etmodelslf6ofthese25areselectedat
randochtobecheckedbyaparticulartechnician,whatistheprobabilitythat
exactly 3  of those selected are laser printers.                                           . ,  nT

(a)Astorecarriesflashd:iveswlthelther1GB,2GB,4GB,8GB,or16GB

\, L*---_ J,

-f-aimnrv.Theaccompanyingtablegives-thedistributionofY=theamountof memory."L                .    a   urchaseddrlve:
of memo'yryln    P1

2.10 43`5 8.40 16.10

P(y)        .(i)Find the cdf ofY.(ii)Plotthegraphof cdf.

3.
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(b)   Suppose E(X) = 5 and E[X(X - 1)I = 27.5.  Find

(i)  E(X2)
(fi)  V(X).

(c)Acompanythatproducesfinecrystalkn`owsfromexp

..              its gobletsbave cosmetic flaws andmustbe classified
rience that 10% of

I

s "seconds."

s it that only one is
(i)Amongsixrandomlys;Iectedgoblets,bowlikely

a second?

(fi)Amongsixrandomlyselectedgob]ets3whatis
least two are seconds?

4.     (dy   Apediatrician wishes to recruit 5 couples, each ofwl
J=t,-+   _1_=11      .

randomly selected  couple  agrees  to participate).  If_   __--+Lt'J.  'J+|||L|'JJ_|J|  I

r}rnhah;1;+I, +I.+  1 f

probability that at

EE=

ls expe`cting their
_  __ .yy+u„ + .uupies, each of whom is e:

firstchild,toparticip~ateinanewnaturalchildbirthre'`.men
I

i

random7v  c!ala^+^j   __       , Eefi}-p (a
what  is  the

__  ___u.`vuuciurc. are        ndwhoagreeto
participate?Tbatis,wi;hS={agreestoparticipate}and={doesn'tagree
to participate}, what is the probability that 10 F's occur     fore the fifth s?

(b)LetXdenotethenumberoftraps(defectsofacertainki#d)inaparticular
typeofmetaloxidesemiconductortransistor,andsupp.oseithasaPoisson
distribution with H = 2.

(i)Findtheprobabilitythatthereareexactlythreetraps.
:.-.\    Tl.       1    .-

i       ---ruJiululraLc/.  i|  pprobabilitythat15couplesmustbeaskedbefore5are
hal.+;ni.t`^+^r).rTii_     ,   .             .   _

(fi)Findtheprobabilitythatthereareatmostthree

(C)    Let X denote the amount of time a book on twn.Ti^iii
_1_   _      1           1

__ __.  v+  .1,Ill. a oooK on two-flour reserve is  acdrally
checked out, and suppose the cdf is

F(r,-(   f af<0

0s#<2
2sr

(i)Obtaintheprobabilitydensityfunctionf(x).

(ii)  Calculate P(X S  1).

5.     (a)   Suppose the pdf of the magnitude X of a dynamic  load o

newtons) is given by

ii=

a bridge (in

P.T.O
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+5#    0±#S2
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\  lJ                  +,,1..-'-__

Findtheprobabilitythatthemagnitudeofadynamicloadisbetween0.5to
1.5newton.Also,findtheprobabilitythattheloadexceeds1newton.

(b)TheauthorsuseddatacollectedfromanexperimentwithJaspecifiedinitial
cracklengthandnumberofloadingcyclestoproposeanomaldistribution
withmeanvalue5.496rmandstandarddeviation0.067rmfortherandom
variableX=finalcrackdepth.Forthismodel,whatvalueoffinalcrack
depth  would  be  exceeded  by  only  0.5°/o  of  all  cracks  under  these
circumstances?

(c)Thebreakdownvoltageofarandomlychosendiodeofaparticulartypeis•-      1 ..,- :1--`+^a   `Vliat  i`s the 1)robability that  a  diode'SThe  breaKciowii  vul.u6-__  __ _

knowntobenormallydistributea.WhatistheprobabilitythatacLiuucD
breakdownvoltageiswithin1stanaarddeviationofitsmeanvalue?And,
whatistheprobabilitythatadiode'sbreakdownvoltageiswithin2standard
deviationofitsmeanvalue?         +

ConsiderthefollowingdatELony=porosity,(°/o)isrelatedtox=unitweight
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6.     (a)
(pcDincoqcretespec]mens.                   to5         to7        |o8        110

XJ' 99 101 10227 10325' :.

23--Andesti 22 21 20
29 28

te the porosity (.y) wh
Findtheequationofregressionline.

en unit

weight (x) is 100.

(b)Theamountofaparticularimpurityinabatchofacertainchemicalproduct
isarandomvariablewithmeanvalue4.0gandstandarddeviation1.5g.If
50batchesareindependentlyprepared,whatisthe(approximate)probability

thatthesamplemeanamountofimpurityXisbetween3.5and3.8g?___ _ _ ^ f]LIl'dL,   I,Li.u   OwiL++I--   -

Considerthefollowingdataofonx=rainfallvolume(m3)andy=runoff(c) 3   for a particular locatlon.volume# (nd).0.50.4

1.2
'1.4 1.7 2.315 3.-025 4.02,7 4.74.6y. 5.53.8 6.74.6

y 1.0 1.3 1.5 .,       e

n x and

I

Computethecoefficientofcorrelationbetwe

(4000)
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