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Q.1 Answer the following. , _ [8}
1. f X = I, and P(A) = 1, then the the set of discontinuities of distribution function
of X, is ' :
(A) & (B) {5} (©) {0,3} (D) {0,1}
9. If P(A) =1 = P(B) and P{A°N B°) = 4, then P(A°N B) is '
(A) 1 ®) 4 © 1 o
3, IF X, L X and Ya by , where ¥,, Y # 0, then which is true from following ?
(A)X+Y Lx+ty (B) XY, 5 XY
(C) 2= = 4y 2 ' (D) none of (A),(B),(C) is true
4, If F —> F weakly and F,, are continuous on R, then
A [F.— [F (B) F is continuous on R :
( } FL— FY (D)} none of (A),(B),(C) is true
5. If ¢(u) is characteristic function of random variable X, then
(8) plu) < ¢(0) - (B) dlw) > 4(0) |
(Q) p(—u) = —(u) (D) none of (A},(B),(C) is true
6. Tf ¢ is characteristic function of random variable X, then —— — is also characteristic
function. 7
(A) |9|? (B) |4 () 1o (D) all these are true
7. The standard normal random variable having (mean, variance)is :
(4) (1,0) (B) (0,0) (C) (0,1) (D) (L,1)
8. Which inequality used for proving Strong Law of Large Numbers 7
(A) Holder’s inequality ~ {B) Jenson's inequality
(C) Chebyshev’s inequality (D) Minkowski’s inequality
Q.2 Attempt any seven: ' [14]

(a) Define probability space.

(b) Let Q = {a,b,c,d}, A= {¢,Q,{a,b},{c,d}} and X : £} — R defined by
C Xe)y=-1= X( VL, X{e) =1, X(d} = —2. Is X arandom variable?

{c) Define convergence in probability.

(d) Define weak convergence.

'O, r <0
(e) If X, & X, where Fx, (z) = {1—-(1—-2)" ,0<z <1 . Find Fx.
' 1, z>1

e x>0

Find the corresponding |
0 ,z<0

() Let X be a r.v. having pdf, fx{z) = {

characteristic function.
(g) State Inversion theorem for characteristic function.
(h) State Weak Law of Large Numbers.
(1) What is Kolmogorav’s inequality ?
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Page 1 of 2




Q.3
(a) Let f be a continuous function on R and X, 5 X Then show that f (Xa) £> F(X). 6]
(b) Let Z = (X,Y’) be vector random variable. Prove: Z7Y{B,) = o (X HB)U YL B, 14
where B, and B are Borel o-algebras in R* and R respectively.

OR
(b) Two random variables X and Y having the joint pdf

cry, ©>0,y20,x+y<l
Hay) = .
0, otherwise

Find (i) ¢ {ii} marginal pdf of X (iii) marginal pdf of ¥
Q.4

{a) I X, £y X then show that X,, 2 X. What about converse 7 (6]

(b) State and prove Jordan Decomposition Theorem. [6]
OR

(b) If Xn 2 X and V,, % ¢, then show that X, + Y, > X +c.

Q.5

(a) State and prove weak compactness theorem. ' (6]

(b) Prove that every characteristic function is uniformly continuous on R. State results (g)

which you use.
OR

(b) Let X be a continuous r.v. with characteristic function ¢(u}. Then show that
E(X*) = %¢"(0), where ¢*(u) is k-th derivative of ¢ with respect to .

( ) State and prove Strong Law of Large Numbers. [6]
{b) State and prove Central Limit Theorem. ' [6]
OR

(b) Let {X,.} be independent random variables with P(X,, = =k*) = §, where &, A > 0.
Then show that the Weak Law of Large Numbers holds iff 0 < A < 1.
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