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

2.      QuestionNo.1  is compulsory.

3.     Attempt any five questions from the remaining questions.

4.     All questions carry equal marks.

5.     Use ofsimple calculator is allowed.

I.     (a)    Answerthefollowing :

(i)Geometricmeanoftheobservations2,0and8withfrequencies1,2
and  3  re.qiier`fi.vpl`,  ;c`respectively is

(ii)  Median -

(iii)Twouncorrelatedvariablesarealwaysindependent(True/False).

(iv) Thenumberofelementsinthesamplespacewhenadieisrolledthrice
is_

(v)Thesumoftheprobabilitiesofallmutuallyexclusiveandexhaustive
F1\TQ+++-i-_    __            \events in a sample space is always

•(1 *5)

@)Averagemarksinstatisticsof10studentsofaclasswas68.Anewstudent
tookadmissionwith72markswhereastwoexistingstudentsleftthecollege.
Ifthemarksofthesestudentswere40and39,findtheaveragemarksof
the remaining students.

P-T.O.



529

2.
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(c)Provethatalgebraicsumofdeviationsofasetofvaluesfromtheirarithmetic
mean is zero.

(d)Differentiatebetweenpairwiseindependenceandmutualindependenceof
events.

(e)CanY=5+1.4XandX=3+0.5Ybetheestimatedregressionequations
ofYonXandXonYrespectively?Explainyouranswerwithsuitable
arguments.

®     For a frequency distributionxi/fi, i =  1923 .... 3 npr°Ve that p2}  1.      (2*5)

(EL)Showthatinfindingthearithmeticmeanofasetofreadingsonathemometer,
it  does  not  matter  whether  we  measure  temperature  in  Centigrade  or
Fahrenheit,butthatinfindingthegeometricmean,itdoesmatterwhichscale
we use.

(b)Themarks(outof100)obtainedby50studentsaresummarizedbelow:

Marks:                    0-20            20-40         40-60           60-80        80-100

Frequency:                4                    10.18                   12                  6

Find :

(i)Themeanandvarianceofthedistributionusingthemethodofchange
of origin and scale,.

(ii)  The median and mode of the distribution.

3.

(7,8)

(a)Explainanythreemeasuresofdispersionalongwiththeirmeritsanddemefits.

(b)Definemoments.Foradistribution,themeanis10,varianceis16,h=+1
andP2=4.Obtainthefirstfourmomentsabouttheorigin.Commentupon
the nature of .the distribution.
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(c)Explainanytwoapproachestodefiningprobability.Alsodiscusstheirmerits
and demerits.

(6,5,4)

4.     (a)   ForanythreeeventsA,B andc, showthatp(AUB u C)<P(A) +P(B)

+P(C).IfthreemachinesA,8andCinafactorycanfailonagivenday

withcorrespondingprobabilitiesoffailurebeingP(A)=0.2,P(B)=0.3and

P(C)=0.1,thenfindtheupperboundfortheprobabilitythatatleastone

machine fails on that day.

(b)Afactoryhasthreemachines,A,8,andC,producing25%,35%,and40%
of the  total  products,  respectively.  The  percentages  of defective  items

producedbythemare5%,4%,and2%.Ifaproductisfoundtobedefective,
determinetheprobabilitythatitwasproducedbymachineA.

(c)Fromacitypopulation,theprobabilityofselecting(i)amaleorasmoker
is7/10,(i9amalesmokeris2/Sand,(iii)amale,ifasmokerisalready

selectedis2/3.Findtheprobabilityofselecting(a)non-smoker(b)amale
aTIA   /^\  A   ^__1__        .Aand (c) a smoker, if a male is first selected.

5.

(6,4,5)

(a)DeflneSpearman'srankcorrelationcoefficient.ProvethatSpearman'srank
correlationcoefficient(p)fornon-repeatedranksisgivenby:

p-1-
6Z:
n

r=ld,?

n2-1)

individual.

where di denotes the difference between the ranks of ith

(b)Deflneregressioncoefficients.Provethatthemodulusvalueofthearithmetic
meanoftheregressioncoefficientsisnotlessthanthemodulusvalueofthe
correlation c`oefficient r.

(c)Provethattwoindependentvariablesareuncorrelatedbuttheconversemay

pot always be true.
(7,4,4)
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6.     (a)    Define Karl pearson's coefficient of coITelation between two random variablesr  __.:_:_  ^.A  c`rcilp  nn  a,orrelation

XandY.Whatistheeffectofchangeoforiginandscaleoncorrelation
.a)     lJelint3 I`aii i uc++uv ..,,. ______

coefficient?

(b)Letx[,x2,...,xnbetheranksofnindividualsaccordingtoacharacterAand
y[,y2,...,ynbethecorrespondingranksofthesameindividualsaccording
toothercharacter.Furtheritisgiventhatx,+y,=1+n.fori=1,2,...,n.
ComputethevalueofrankcorrelationcoefficientbetweenthecharactersA
and a.

(c)Calculatequartilesfromthefollowingdata.Hence,calculateinterquartile
rangeandBowley'scoefficientforthegivendata.

ValueFreuenc 04 5-98 10-14 15 -19 20 - 24 25 - 29 30 -34 35 -392

5 10 12 763              (5,5,5)

(1000)


