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Attempt six questions in all.
Question No. 1 is compulsory.

Attempt 5 more questions by selecting at least fiwo questions from each Section.
I. {a) Fill in the blanks :

. . . . . . 1 1
() IfXandY are independent binomial variates with parameters [6, 5] and (12, 5}
I

respectively, then the distribution of X + Y is .o, !

(i) The distribution for which ¢(1) = e is wcoooriirrnn

(i) If X ~ N(3, 25), then median of the distrbution is .....l.......
| | e 1
(iv) A random variable X has probability function f(x} = ':'2"; Lx=1,2,3, ... ,

then the Mode of this distribution 18 ....ccocvveeerns

(v) If V(X) =2, then V(2 = X} IS i

P.T.O.



th)

{d)
(e)

{«)

(b)

(@)
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State the conditions under which Poisson distribution is a limiting case of binoniial

distnbuiion.

L,

Let the p.d.f of a nonmal variate be f(x) = ('e_?i'r "T_ Find C and E(X).
Ideniify the distribution whose m.g.f. is M_(r) = 4(3¢™" - 1)'2_
The experiment is to toss two balls in 5 boxes in such a way that each ball is equally

likely to fall in any box. Let X denotes the number of balls in the fifth box. Find the
probability distnibution of X.

State the relation between first four central moments and cumulants.  1x522.272.2,
Section 1

For the given probability function :

)y =ypx{2-x) 0 <x 22
Find mean, variance, M2ni1: median mode, B, and B,. Is the distribution
symmetric ?
if p'r is moment of rth order about the origin and ?5; is the cumulant of jth otder, prove
that : 6.6

- r—1
a&=!{ )“'.r-—j'
ok, b’—lj

qQ, ifx<1

A continuous r.v. X has the distribution function p(xy={4(x -1)?, f1<x<3-

1, if x>3
Find :
B &k
(i) p.d.f. of x and
\
1

2
(i) P(X <§' X > 3)
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. =3 < x £ 3. Find the pd.f of

) | b

the p.df of a random variable X i fixy =
/= 4X? — 3 and verifv the result. 6.6

A box contains « white and b black balls. ¢ balls are drawn at random. Find the expected

vatue of the number of white balls drawn.

Define the characteristic function of a random variable. Show that the characteristic function

of sum of two independent random variables is equal to the product of their characteristic

functions. '
Justify that, the converse of the above statement need not be true, 6.6
Section 11

If pp is the constant probability of success at any single trial, obtain the probability of
x successes out of » independent trials. Also find the mode of the resulting

distribution.

X~ p
)

9 .
1
If X ~ N(u, 02). obtain the p.df of U =—{ ) and identify the

2

distribution. 6.6

X is a negative binomial variate with p.m.f. :

k+x-1) vk

_[ ap, x=0,12 ...
Ach 0 ) otherwise

d},l rk ) |
Show that the moment recurrence formula is U1 = Q( dqr + ;E P-r—lj and hence

compute p, and py.

Find the characteristic function of standard Laplace distribution and hence, find its mean

and standdrd deviation. 6.6
PT.O.
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(a)

(h)
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Show that for a normal distribution with mean p and variance o-. all odd order central
moments vanish and p, =135 ... (2n - 1)o*".
If X and Y are two independent random variables each representing the number of failures

preceding the first success in a sequence of Bernoulli trials. find the conditional distribution

of X given (X - Y) = n 6.6

. . : . , , X-m
X is a Gamma variate with mean ». Find the moment generating functionof Y = T
m

. z,’ . .
and show that it approaches ¢’ Z as m — o= Also interpret the result.

Obtain mean deviation about mean of Poisson distribution with parameter A. 0,6
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