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ST 2C O2-PROBAB]LITY DISTRIBUIIONS

Time : Three Hours Maximum : 30 Weightage

I. Objective tjrpe questions. Answer oll twelve questions :

1. The joint probabiuty mass finction (p.m.f.) of a bivariate discrete random variable (X, Y) is i

(a) P(Xsj,',Ysr)'

>: (c) P(Xsx,Y=Y)

(b) P (X > r, Y>y).

(d) P(X-r,Y=Y)

2. The conditional p.m.f. of a d iscrete randsrs va riable X given a discrete ra ndom variable Y = y

is undefined when :

(a) P (Y =y) > 0.

(c) P(X=r)>0.

(b) P (Y =y)= 0.

(d) P(x=r)=0.

3. IfX and Y are iidependent random variables with finite expectations, then E (XY) is :

. (a) = Eo{). E(9. (b) <ECX). E(Y).

(c) > E(X).E(Y). (d) < [E(x).E{D]r.

4. If p,, denote the (r, s)tr product central moment ofa bivariate random variable (X, D, then

which of the following is always true ?

(a) pee = 0 . (b) Irlo = pol .

(c) trzo = ltozf} (d) ;ttt =9.

5. E{E(xlY)} is always :

(a) >E(xlY). (b) =n (xlv).

. (c) >E(x). (d) =E(x).

6. IfX follows binomial distdbution B (8, 0.4), then the distribution ofY = &X is :

(a) B (8,0.4). (b) B (4,0.4)

(c) .B (8,0.6). (d) B (4,0.6).

Turn over



2 c 41828
7. If X and y are independent poisson variates such that X_p(2) and y_p(l), then thedistribution ofX - y is :

(a) P(1). (b) p(2).
(c) P(S). (d) None ofirhese.

8. Variance of a degenerate rarldom variable X .degenerate at i positive real number C is :(a) Positive. (b) Unity.
k) Zerc. (d) Equal to C.

9. In.case ofnormal distributiod N (F, 6) , the maximum probability occuniog at the poiDt a = p

,.. 1(b) -.

I

10. Seventh central moment of N(!, o) is :

G) zerc. (b) one.
(c) d7. (d) tz +Bo? .

11. fn case of one paraheter galnma distribution :
(ar Mean > VariaDce. (b) Mean < Variance.

(c) Mearr = Variance. (d) Mea11 ==_LVariance .

. 12. The income gfpeople exceeding a certarn limit follows :(a) Cauchy. (b) pareto.
(c) Beta. -}. (d) l,og-no"*al.

JI. . short ansrrer tj?e questions. Answer oll nioe questions , 
tt' " + = 3 weightage)

13. Defile earginal probability function.
14. Define conditional density function.

15. Define collditional mean ofX given y 
= y, in continuous case.

16. Defrne conditional covariance.
17. Dbfine discrete uniform distriburron.

1ta) -a=:,

,]
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18. FiDd the mo&ent generating function ofBerDoulli distdbution.
19. State the cumulative distribution funcrion ofrectangular distribution over
20. Define log-nofmal distfibution.

r'21- State Bemoulli,s law oflarge numbers.

c 4IA2a.

(-d, d .

(9x1=9weightage)
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IV.

JII. Short Essay or paragraph questions. Angwer any fiu€ questions :

22. rf f(x,g=lht'v, 0<r<1;0<v<1 
is a joint demity fun€tion[ 0 , elsewhere

' of h?

0<r<2;2<y<4
23. Let

,n. t,5,,,r,=fi,:;#;"t','"bethejointprobabilitydensitytunctionof(x,D.verit,

whetler X and y are indepeDdenl
25. Derive PoissoD distribution as a li@iting case ofbinomial dist ribution.
26. Find the mode ofbinomial distribution for which mean is 4 and standard deviation Jd.27. Derive the moment generating function of gamma dist bution and hence obtain its meanand varianc_e

28. Obtain the harmonic mean ofbeta dist bution ofsecoDd kiDd.

Dssay quesnons. Answerq t.ro questioDs :

elsewhere
. Find P(X < lly < 3),

of (X, Y), find the value

(5x2=l0weichtage)

29. Let CX. Y) hasjoint probability density function

Find :

(a) E (Y),

(b) E (XY) and
(c) E (YIX= :,.).

eG, g =lt e-'{!*tt ' t>o,v>o
f 0 , elsewhere
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30. (a) Derive normal distribution as a limiting form ofbinomial distributioa.

(b) Derive the cumulant generating function ofnormal distribution and he'nce obtain its first
four cunulants.

3i. (a) State and estabtish Chebychev's inequality.

(b) Discuss crjntral limit theorem aDd its applications
(2x4=8weightage)
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