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Q.1 Answer the following. (8]
Let (€2, A, P) be probability space and A, B € A. Which one from following is true 7
(A) PLANB) < P(A)+ P(B)—1 (B) P(AnB) > P(A)+ P(B) —
(C) P(AUB)=P(A)+ P(B)-1 (D) none of these
2. Let A, B and C be independent events with P(A) = 0.5, P(B) = 0.6 and P(C) = 0.1.
Then P(A“UB“UC) =
(A) 0.27 (B) 0.73 (C) 0.71 (D) 0.69
J. Let F' be a distribution function of rv X. Then for any a,b € R with a < b,
Pla< X <b)is

—

(A) ()~ F(b) (B) F(b)— F(a) (C)a—b (D) b—a
4. Var(2 — X) =

(A) Var(—X) (B) Var(X) (C) 2—=Var(X) (D) 2+ Var(X)
5. Xo 2 06

(A) lim E(I'j\}]}w (B) lim E(X,) =0

(C) hm E(L e i) ={J (D) none of these

G. Let X,, he a sequence of independent random variables having values in [ , 1] Then
!)
d” = X[ - /Y) Yn, sy

(A) 0 (B) 1 Q) 1 (D) none of these
7. 1f p(u) is characteristic function of random variable X, then the characteristic function
of 2— X is
(A) @"p(-u)  (B) e¥pu)  (C) p(-20) (D) p(2-u)
8. Which inequality used for proving Strong Law of Large Numbers ?
(A) Chebyshev’s inequality (B) Jenson’s inequality
(C) Holder’s inequality (D) Minkowski’s inequality
Q.2 Attempt any seven: [14]

Hetl) e NU {0}

(a) Let X be a discrete random variable having pmf, py(x) = {0
, otherwisc
Find &.
(b) Let f(z) = ae™ 2 € R,a,b > 0. Determine the relation between a and b so that f
is a pdf of some rv.
~ (¢) Let X and Y be rvs having joint pdf fyy(z,y) = {i 4,0 < ,J" y<l
_ 0, otherwise
Find E(XY?).
(d) State and prove Chebyshev’s inequality.
(e) Prove: |E(Z)| < E|Z|, where Z is a complex rv.
(f) Define convergence almost surely.
(g) Let X, be a sequence of random variables with E(X,) = 3 and Var(X,) = 1, ¥n.
Does X,? converge i probability 7 Justify.
(h) State Lindeberg-Levy’s theorem.
(1) Show that the characteristic function is continuous.
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Q.3

(a) Let X be non negative extended random variable on (€, A). Then show that there [6]
exists an imereasing sequence { X, } of non negative simple random variables on (Q A)
such that X, (w) - X(w),Vw € .

(b) Let Z = (X, V') be vector random variable. Show that Z~(B,) = o (X (B) U Y~ (B)) [6]
where B, and B are Borel o-algebras in R? and R respectively.

OR

(h) Let X be a discrete rv having pmf px(0) = £ px(1) = i px(2) = o
px(=1) =5, px(=2) =1, px(2) =0, x # -2,-1,0,1,2.
Find pmf of arv Y = (X + 1)
Q.4
(a) State and prove C, inequality. [6]
(b) Let D be dense subset of R and Fp : D — [0, 1] be non decreasing with [6]

inf Fp(y),y € D,z € D
FD(oo) = 1, Fp(~o0) = 0. Define " : R — [0, 1], F(z) = { v>=©
FD(.T), zeD
Show that F is a distribution function.
OR

(b) Let X & Y be non negative rvs. Then show that E(aX +bY) = aE(X) + bE (Y),
a,b € R. State results which you use.

Q.5

(a) Prove: X, HKEX= F(X,) = f(X), where f is continuous function. (6]
(b) If X D3 X then show that X, by X D the Sosvkde hold 7 Justify. (6]

OR

(b) State and prove Fatou’s theorem.

Q.6

(a) State and prove Helly-Bray theorem. [6]
(b) Let (u) be the characteristic function of rv X and F be the distribution function of [6]

X. If a,b (a < b) are points of continuity of F' then show that
! : 1 U {riuu _ e—iub
F(b) - F(a) = [}g‘[;o 2 T'p(u)d’u.
OR
(b) Find pr ()bdbility density functions of random variables whose characteristic functions
are (i) e72* (if) e~1ul,
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