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1. Choose the correct answer of the following :

1x6=6
(a) The probability of an impossible event is
(/Y
(i) 1
(iii) 2
iv) 3
(b) 1If the events A and B are independent,
then
() P(A+B)= PA)+P(B)
(i) P(AB)= P(A)P(B)
(i) P(AB) = P(A)
(iv) P(AB)= P(B)
( Turn Over )
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(C) WhiCh of the fOll

(d

(e)
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(2)

distribution? owing is a continuous

(i) Binomig] distribution
(ii) Poisson distribution

(iii) Geometric distribution
() Exponentia] distribution

fil one
(i) two
(i) three

(iv) four

The correlatlon
betWeen X and Y

B pix, ¥) = VX, ¥)
o XGY
(@) p(x, y) = SV v)
o3 X
(i) p(x, v) = SV ¥)
°Y
(iv) None of the above

coefficient

p(X,Y)

( Continued )

0

2. Answer the following questions :

(@)

(b)

(¢

(d)

(e)
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(3)

Let f(x y) be the joint probability
density function of two independent
random variables X and Y. Then

) fioy=LV(xy
(@) fio Y =fx- fr®)
(i) flo Y =fx(/fr@)
(iv) fix y)=rfyW)/fx

Define axiomatic definition of
probability.
If A and B are events in a sample space

S and A c B, then prove that P(A) < P(B).

If A and B are two independent events
in a sample space S, then prove that A

and B are also independent.

Find E(X) when the probability density
function of X is
2x if 0sxs1
s _{O, otherwise

State weak law of large numbers.

2x5=10
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3. Answer any six of the following questions :

5x6=30

(@) IfA Band ¢ are any three events in a

sample space S, then prove that

PAUBU Q= PlA) + P(B)+ PO - PlA A B)

(b)

-P(AnQ-P(BnCHP(AanC) 5

fl) =kiax-2x2) .

O0<x<2
=0 ; elsewhere
() Find g
(#) Find p(x > 1), 214 +24=5
() Explain Markov chain, 5
(d) Derive mo
ment generati .
normal distribytigy, ting function of 5
e
(e) 5‘:: aa)t(ny randgm Variable X, prove that
@X+h=q var(X), where a, b are
real constant. 5
() Derive
.~~~ M€ characteristic function of
binomia] distribution nction p
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( Continued )

(9

(h)

@
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(B

The joint probability density function of
X and Y is defined as follows

flg y=Cx, 0<y<x<l, where Cis
a constant

=0, elsewhere

Find—

" (i) the constant C;

(i) the marginal density functions of X
and Y. 1+4=5

The joint probability density function of
X and Y is given by

Sflx y)=§(x+2y) for0<x<1,0<y<l1
=0, elsewhere

Find the conditional mean and

conditional variance of X given Y = %
2%+2%=5

The probability density function of a
random variable X is given by

fi=2(1-x) forO<x<1
=0, elsewhere

() Show that

ne_ 2
Bix ”(r+1)(r+2)
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(6)

(i) gse thizs result to evaluate
[2X +1)2). 214+2%%=5

40 An
SWer any two of the following questions :
1 o x 2=20

@ s
) State and prove central limit theorem

f )
Or  independent ang identically

distributed .
varianes random variables with ﬁnzlies _10

(b)

() State and Prove Bayes’ theorem.
1+4=5

(ii) A laboratory blood test is 95
z::::ir:lt f:ﬂ'ective in detecting a
cortain dlilease when it is, in fact
Prose a. ‘falowever, the test also
rercons S€ positive’ result for 1
oo the healthy persons test.
actoy p;rcent of the population
act yb as the disease, what is

Probability a person has the

diseage give
n that hi i
positive? t his test result is 5

© @

Def

mf)t:::nt:l ean,. moments, central

dos » Varlance and standard
aton of a random variable X.

1+1+1+1+1°5
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[ Continuéé :

(i)

(7)

If the random variables X, Y and Z
have the means puy =2, py =-3,
iz =4and variances 6y =1,0¢ =5,
0% =2 and covariances
cov(X, Y)=-2, cov(X, Z)=-1,
cov(Y, Z)=1, then find mean-and
variance of W =3X-Y +2Z.

2%+2%=5

5. Answer any one of the following questions :

(a) Derive Chapman-Kolmogorov forward
and backward equations for the birth

(b)

and death process.

(9

(i
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Define distribution function or
cumulative distribution of a
discrete random variable X. Find
the distribution function of the total
number of heads obtained in four

14

7+7=14

tosses of a balanced coin. 1+6=7

Define probability density function
of a continuous random variable X.
Find a probability density function
for the random variable X whose

distribution function is given by
0 for x<0
fl=1{x for 0<x<1

1 for x21 245=7

* %k Kk
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