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1. [64+10+8 marks| Let (X,Y’) be a two dimensional absolutely continuous
random variable with probability density function

flz,y) = Mexp(=\y), if 0<z <y < oo,

= 0, otherwise,

where A > 0 is a constant.

(i) Find the marginal densities.

(i) Let W = X,Z =Y — X. Show that W,Z are independent random
variables having the same distribution.

(iii) Let Vi,V2 denote the order statistics corresponding to W, Z. Find
the joint probability density function of Vi, Vs.

2. [10 marks] Let (X,Y) be a two dimensional absolutely continuous
random variable with probability density function f. Show that the probability
density function h of (X +Y) isgiven by

h(z) = / flz,z —x)dz, =zeR.
3. [16 marks] X,Y are independent random variables having N(0,1)
distribution. Find the joint probability density function of |X +Y|,|X —Y|.
4. [64+6+46 marks] X, X5, X3 are independent standard normal random
variables. Indicating clearly the results you are using, find the distributions of
() X2+ X2+ X2, (i) —X1/Xa (i) (X2+ X2)/2X2.

5. [64+9 marks] (i) Find the characteristic function of the binomial distrib-
ution with parameters n and p.

(ii) For n=1,2,... let X, have a binomial distribution with parameters
n and p,. Suppose lim, ..onp, = A > 0. Let X have a Poisson distrib-
ution with parameter A. Let F,,n =1,2,... and F denote the respective

distribution functions. Using characteristic functions show that F,,(x) — F(x)
at every continuity point x of F.



6. [13412 marks] For a>0,n=1,2,... put

ot
g(n,a) - Z € ﬁ
k<na
(i) Using Chebyshev’s inequality show that
lim g(n,a) = 0, if a<1,
— 1, if a>1

(ii) Using the central limit theorem show that

1
lim g(n,1) = 5

n—oo



