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Answer Q. No. 1 and any six from rest.

1. a) Letthe random variable X be uniformly distributed
on (1, 100). Find the probability of the event

49
(X'l‘y < 50)

b) Let the random variable X be normally distributed
with £ (X) = and Var(X)=4. We are going to test
the hypothesis H,:u=-1 against the alternative
hypothesis H, : L =1 on the basis of a sample of size

n:x,x,,..x,. If the critical region
W= {(xl,xz,...,xn):xl +2X, +....+nx, 2 0}

and the power of the test is 0-5+®(a), then show

_ [3 n(n+1)
that a = S T whereCD \/%J-e 2du

5+5

2. The joint probability density function of the random
variables X and Y is given by

[ Turn over



[2]

k(1-x-y), x>0,y>0, x+y<l

f@ﬂ={

0, elsewhere
) 1 1
Find the value of k and P(X<§, Y>Z)' 5

Prove that ¢, = (—l)k i'k! a,

where o, = k™ order moment of the random variable X
about the origin,

ay = coefficient of t* in the series expansion of (7).

% (?) = characteristic function of any random variable X,
i=~-1 5
If E(X?), E(Y?), E(XY) exists finitely for two random
variables X and Y, then  prove that

{E(XY)}zéE(Xz)E(Yz) and hence show that
p(X.Y)[<1 5

State and prove Bernoulli’s theorem. Use this theorem to
prove that

f(A) =5 P(4) as n - eo,
where f(A):# and

n(A) = number of occurrence of the event A connected

with a random experiment E out of n repetition of E. 5

[3]

6. Find the approximate 100(1-¢)%(0 <& <1) confidence

10.

interval of the parameter p of Poisson variate for large

size of the sample drawn from the Poisson-p variate. 5

Use the maximum likelihood method to estimate the

parameter p of a population of X having probability mass

N :
function P(X =i) ( H ), i=0,1,2,.,u>0

T 1+ull+p
Use a sample of size n:x,, x,, ..., X, . 5
Let x,, x,, ..., x, be a sample of size n drawn from the

population of the random variable X. If var(X) exists

finitely, then determine the value of d such that the

n
. =2 .. _ 1 ) )
statistic Zd (xl_x ) with x=;2xl. i1s an unbiased
-

i=1

estimate of the population variate ¢” = var(X). 5

2
Let X = N(m, o). Then the statistic % has a %’-

distribution with (n—1) degrees of freedom. 5

If X is a standard Normal variable then find then
probability density function of 7X?. 5



