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Attempt Four questions in all,
selecting two questions from each Section.

SECTION 1

1. (a) State and prove addition theorem of probability

for two events. Hence show
(i) P(AUB) € P(A) + P(B)
(1) P(A~BY =2 P(AY + P(B) - |

(b) A factory needs two raw materials, say X and Y,
The probability of not having an adequate supply
of material X is 0.06, whereas the probability of

not having an adequate supply of material Y is

P.T.0,
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0.04. A study shows that the probability of a
shortage of both X and Y is 0.02. What is the
probability of the factorv being short of either
material X or Y ?

(c) Prove that for n arbitrary independent events

P(A,UA,w A e ow A + PR P(A,) P(A,) .. P(A)=1.
(3.3.3%)

~2. (a) The police plans to enforce speed limits by using
radar traps at 4 different locations within the city
limits. The radar traps at each of the locations L,
L., L; and L, are operated 40%. 30%. 20%, and
30% of the time. If a person who is speeding on
his way to work has probabilities o 0.2, 0.1, 0.5
and 0.2 respectively. of passing through these
locations. what is the probability that he will
receive a speeding ticket ?

(b) The distribution function of a r.v. X is given by :

r(.\_);__41—(1”()6 ;o forx=20
. 0 oo forx <0

Find :
() pmf/pdf of rv. X,

(ity P(X =3), P(X<3) and P(-2 <X <3).
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{¢) Suppose that X has pdf:
fixy = 2x, 0=<x<[.

Find the pdf of ¥ = X°—1, (3%4,4.2)

3. (a) Let the jeint pmt of X. and X. be

PINL XLy = (X, +xp2lox, =1,2, 3 x,=1, 2.
Find - | -

(1 marginal pmf of X ..

(1) conditional pmf of X, given X, = [,

Examine the independence of X, and X,.
(b) State and prove addition theorem of expectation,

{c) A box contains 2" tickets among which "c, tickets
bear the number iz i =0.1.2. ... n. A group of m
tickets is drawn. What i1s the expectation of the

sum of their numbers ? (4.2%4.3)
SECTION I

4. (a) If X has a uniform distribution in [0.1], find the
pdf. of ¥ = -2log X. Identify the distribution

aiso.

(b} Let X be a random sariable following normal
distribution with mean p and variance ¢2. Show
that
W= 20+ (ot - ) + o dp/do: where

v is non-negative integer.

P.T.O.
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(c) Find cumulant generating function of gamma
distribution. Hence. find its mean and variance.
(3.4,2%2)

rn

(a} It X has an exponential distribution parameter 8

then. show that for every constant a 2 Q,
PIX-azZx Xza) = P(X<x): for all x=0.
Also name this property.

{(b) Find mean deviation about mean for standard
laplace distribution.

{c) If X is a variable with zero mean and cumulants

k. r=1.2.3 ... find the first two cumulants of

X2, (3'4.3.3)

6. (a)Let X ~N(0.1) and Y ~N(0, 1) be independent
random variables, Find the distribution of X/Y and

identity a1,
{b) The joint pdf of the two-dimensional random
variable {X. Y} is of the form ;
fianr = ke D€y <x <o,
(i) Determine the constant k.
(i) Find marginal pdf of X.
(i) Find conditional pdf of Y given X = 2.
{iv) Examine if X. Y are independent.  (4'4,5)
(300)



