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Time : Three hours

The figures in the margin indicate
Jull marks for the questions.

1. Choose the correct answer: (any six)
1x6=6
(a) The probability of a sure event is
@ O
@) 1
(i) 02
(iv) 03
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(b) The events E and F are mutually

(c)

(@)
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exclusive and P(E)=0.4, PF)=0.2. Then
P(EUF) is - |

i) 0.08 |

i) O

(iii)\ 0.6

(iv) 0.9

E and F are two events which have no

point in common, then the events E
and F are :

() Independent

(ii) Deper;dent

(i) Mutually exclusive
(iv) Exhaustive

Which of the follo
distribution?

wing is a discrete
() Binomial distribution

(i) Uniform distribution

(i) Normal distribution

(iv) Exponential distribution

(e) The limiting relative frequency approach

(9)
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of probability is k’nowr} as

(i) Statistical probability

(i) Classical probability

(ii) Mathemetical probability
(iv) Conditional probability

i bability
which type of pro .
<Fi‘iosl';ribution are the mean and variance

equal ? |
(i) Poisson distribution

(i) Geometric distribution
(iij) Pascal distribution
(iv) Uniform distribution
Let X be a random variable. Then for
flx)=Ae™,x>0
= 0 otherwise

to be density function, 4 must be equal
to

i 2
@ %
(iii) O
(iv) 1
3 Contd.



(h)

)

0)
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The value of ;4 for which the probability
mass function

x -1 - 0 1
P(x) 0.4 06 | 4
admissible is
) O
(i 1
(i) 2
iv) -1

The covariance of two independent
variables is

Q) 1
(i) 2
(iii) 3
(iv) O

(ii) Mxm = ;e'f(x)

4

2.
(@)

(b)
()

@
(e)
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i) Mxlt)=2,€"f1)

(iv) My(t) = ;f(x)

Answer the following questions: (any five)

2x5=10

Let E and F be two events with P(EF )4,
P(F¥ and P(E(F)=}. Find P(E/F).

Define joint probability mass function.

Prove that
cov(ax,by)= ab cov(x,y)
Define state-transition matrix.

of a binomial
e that the mean
gfsot‘;‘ibution is always greater than the

variance.
A random variable X has density
function given by

f(x)=2e?*,x20

=0
Find the moment generating function.

,x<0
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(99 If Bc A, then prove that

P(ANB)=P(A)-P(B), where jF is
complement of B,

3. Answer any six of the following questions :

5x6=30

(@) Mother, father and son line up at

(b)
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random for g family picture. Find

P(A/B) if A and B are defined as
follows: :

A = Son on one end, B=F ;
middle. ather in the

Let X be a continuous rand i
. - om variab
with p.d.f. is given by bl

flx)=ax , 0<x<1
=a ’ ].S.)CSZ
=—ax+3a_, 2st3
=0 , 3<x,

() Find the value of g
(i) Find P(x<1.5).

State and prove the total the

probability. orem of

()
(h)
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Define covariance between two random
variables X and Y, and prove that it is
independent of change of the origin.

Let X,,X5,X3,....,%, be mutually
independent random variables (discrete
or continuous), each having finite mean

4 and variance - 2. Then if
S =X+ X+ Xa+.... . +X,, (n=1,2,3,....),
prove that

28)=0

A random variable has the following
probability distribution

[x To0 1] 2] 3
_P(x)| 0.1 | 0.3] 0.4]0.2

(ls
Lt P(_,,_,,
n

n—oo

Find—(i) E(X) (i) var(X).

Derive Poisson diétribution as a limiting
case of binomial distribution.

The probability density .fun.ctior'l of a
continuous bivariate distribution is

given by the joint density function
fley) =x+Y, 0<x<1,0<y<l1

= 0, elsewhere

Find E(X), E(Y), var(X), var(Y) and B(XY).
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(i) If the random variable X is normalty
distributed with mean p and variance
o2, show that the mean of the variate

z= is always zero.

() Explain Markov Chain.

Answer the following questions: (any two)
10x2=20

(a) State and prove central limit theorem
for independent and identically
distributed random variables with finite
variance. 2+8=10

(b) (i) Define characteristic function and
prove that the characteristic

function ¢,(t) is bounded by 1. 5

(ii) Derive the mean and variance of
geometric distribution. 5

(c) (i) For the distribution
P(X=x)=27%, x=1,2, 3,.....

prove that Clebyshev's inequality
gives P[|X~-2|<2]> Y while the
actual probability is 15/16. 5
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(ii) Prove that, for any random
variable X, var(aX+ b)=a?var(X),
where a, b are real constants. 5

(d) (i) Prove that

var(X)=E[var(X|Y)] + var[E(X| Y)]. 5

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

2
Sflx)= §-(x+ 2y), 0<x<1, O<y<1

= 0, elsewhere

Find the conditional mean and conditional

variance of X given Yé%. . 5

Answer any one of the following questions :
~ 14x1=14

(a) State and prove Chebyshev's theorem

and explain the law of large number.
2+7+5=14

(b)) (i) Let X be a random variable and
aX + b be its linear function, then
prove that M_,.,(tFePtMfat). 5
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The school of international studies
for population found out through
its survey, that the mobility of the
population of a state to a village,
town and city is in the following
transition matrix.

To

Village Town City
Village (0.5 0.3 0.2

From Town |0.1 0.7 0.2

(iii)

City [0.1 0.4 0.5

What will be the proportion of
Population in village, town and city
after two years, given that the
present population has proportions
of 0.7, 0.2 and 0.1 in the village,

town and city respectively. 5

State and prove Schwarz's

inequality. 4

10

(c) What ins co-relation coefficient ? Define
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positive and negative co-relation.

Prove that co-relation coefﬁcie.n.t‘ does
not depend on the change of origin and

scale. '

If cov(X,Y)=2, o,=1 and o,=2, then find
co-relation coefficient. 2+2+2+6+2=14

11 300



