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1. Choose the correct answer from the following
alternatives : 1x5=5
(@ 1f Aand B are two independent events,
then P{A N B) is equal to
() P(A)- P(B)
(i) 1-P(Av B)
(i) 1 - PA)]-[1 - PB)]
(iv) All of the above
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() If X and Y are two random variables
with means X and Y respectively, then
the expression E[(X - X)(Y —Y)]is called

() variance of X
(i) variance of Y
(@i) covariance of X and Y

(iv) moment of X and Y

(0 If X, and X, are independent random
- Variables, then My, x, (f) is equal to

0 My, (0 + My, (1)
(i) My, ()~ My, (0
(@) My, (&)- My, (1)
(iv) None of the above

(d) The mean of the binomial distribution

T 2\*(1 12-—x. %
P(X=X)= Cx(g) (—3—) 5 x—-O, 1)2) ’ 12
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(e) The probability that a normal variate X

2. Answer the following questions :

(a)

(bj

(c)

(d)

(e)

24P/822

lies within three times of SD from each
side of the mean is

(i) 09973
(i) 0-9937
(iii) 0-0027
(iv) 0-9544

Write down the classical definition of
probability.

A and B are events, such that

P(AuB)=%, P(AnB):% and P(Z)=§.

Find P(B).

What are probability mass function and
probability density function?

Obtain the m.g.f of binomial
distribution.

Prove that if X and Y are independent
random variables, then

E(X +Y) = E(X) + E(Y).

{ Turn Over )
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( 4)
3. (a) State and prove Bayes’ theorem. 2+4=g
Or
(b) The probabilities of X, Y and Z
L 4 2 1
becoming manager are —, — and —
9 9 3

respectively. The probabilities that

bonus scheme will be introduced if X, Y
and Z become manager are _?_, L and %

10 2 S
respectively. If bonus scheme has been
introduced, what is the probability that

the manager appointed is X7 6

4. (a) Let X is a continuous random variable
with probability density function

) =ax = 0<sx<l

=a Sl < XS

l =—ax+3a ; 2=<x=<3
| =0 , elsewhere

(i Determine the value of a

(i) Compute PX <2-5). PP
Or

{b) () What is meant by conditional
probability? What are its
properties?

{ Contirvued
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5. (a)

(b)
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o)

(i) The joint probability distribution of
two random variables X and Y is
given below. Find the marginal

distribution of X and Y. 2Ya+2Y2=5
Xl 1 2 3
Ve

1 0 1 2
8 8
2 1 o 0

8 16
PN L e T
16 8 8

Define mathematical expectation of
discrete and continucus random
variables. A continuous random
variable X has a probability density

function
flo=kx%e™™; x>0
find k, E(X) and V(X). 2+2+2+2=8
Or

Define moment generating function and
cumulant generating function. Prove
that the moment generating function of
the sum of a number of independent
random variables is equal to the
product of their respective moment
generating functions. 2+2+4=8
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(b)

7. (@

(b)
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(6)

State and prove the reproductive
property of Poisson distribution. Show
that the mean and variance of the
Poisson distribution are equal. 2+3+4=q

Or

Define geometric distribution and find
its m.g.f. Derive the mean and variance
of the geometric distribution from its
m.g.f. 2+3+4=9

Under what conditions, does the
binomial distribution tend to normal
distribution? What is the m.gf. of
normal distribution? State some
important  properties of normal
distribution. 2+2+5=9

Or

Define gamma distribution. State and
prove the additive property of gamma
distribution. 2+2+5=9
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( Old Course )

Full Marks : 50
Pass Marks :20

Time : 2 hours

1. Choose the correct answer from the following
alternatives : 1x5=5

(@) If A and B are two independent events,
then P(A B) is equal to
(i) P(A)- P(B)
(@) 1- P(Au B)
(i) [L - P(A)]-[1 - P(B)]
(iv) All of the above
(b) If X and Y are two random variables
with means X and Y respectively, then
the expression E[(X — X)(Y —Y)] is called
(i) variance of X
(iijj variance of Y
(iij) covariance of X and Y
(iv) moment of X and Y
() If X; and X, are independent random
variables, then My , x, () is equal to
() My, )+ My, 0
(i) My ()- My, (t)
(i) My, (t)- My, (1)
(iv) None of the above
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(d) The mean of the binomial distribyy;,,

'a 2 x 1 12~x. e 1
R SRR LRI} 3 -, 12

is
(i) 8
(i) 12
Folgl)
(1) 5

o]
(iv) 5

(€) The probability that a normal variate X
lies within three times of SD from each
side of the mean is

(i) 0-9973
(i) 0-9937
(iii) 0-0027
{iv) 0-9544

2. Answer the following questions : 2x5=10

(@) Write down the classical definition of
probability.

() A and B are events, such that
3 1 - 2
AUB)==, PIANB)== and P(A) =2,
PAVE)=Z, PANE) =2 P(A) =2
Find P(B).
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()

(e}

(b)

4. (a)
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What are probability mass function and
probability density function?

Obtain the mgf of binomial
distribution.

prove that if X and Y are independent
random variables, then

E(X 4Y) = E(X)+E(Y).

State and prove Bayes’ theorem. 2+3=5
Or
The probabilities of X, Y and Z

becoming manager are i, _g_ and %
respectively. The probabilities that
bonus scheme will be introduced if X, Y
and Z become manager are i, = and =

RS S
respectively. If bonus scheme has been
introduced, what is the probability that

the manager appointed is X?

Let X is a continuous random variable
with probability density function
flx)=ax e 0= x <]
=a el < x <9
=—ax+3a ; 2<x<3
= , elsewhere

Determine the value of a

( Turn Over )
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Or

fb) The joint probability distribution of two
random variables X and Y is given
below. Find the marginal distribution of

X and Y.
e
xRl 1 2 3
Y
1 0 1 2
8 8
2 e "1 0
8 16
3 1 1 2
S o

S. (a) Define mathematical expectation of
discrete and continuous random
variables. A continuous random
variable X has a probability density
function

fig=kx%e™*; x>0
find k, E(X) and V(X). 2+2+2+2=8§
Or

(b) Define moment generating function and
cumulant generating function. Prove
that the moment generating function of
the sum of a number of independent
random variables is equal to the
product of their respective moment
generating functions. 2+2+4=8
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6. (a)
(b)
7. (a)
(b)

( 11 )

and prove the reproductive
smteny of Poisson distribution. Show
fh::feme mean and variance of the
poisson distribution are equal. 2+3+4=9

Or

Define geometric distribution and find
its m.g.f. Derive the mean and variance
of the geometric distribution from its
m.g.f. 2+3+4=9

Under what conditions, does the
binomial distribution tend to normal
distribution? What is the m.g.f of
normal distribution? State some
important properties of mnormal
distribution. . 2+3+4=9

Or

Define gamma distribution. State and
prove the additive property of gamma
distribution. 2+2+5=9
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