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( General )

Course : 201

( Probability and Distribution )

Full Marks: 80

Pass Marks: 32

Time: 3 hours

Thefigures in the margin indicatefull marks
for the questions

1. ^ : 1x4=4
Fill in the blanks :

(a) ^ A B ^
P(AnB) = .

Two events A and B are mutually
exclusive, if P(An B) = .

(b) "siRT I

The mean ofbinomial distribution-is .
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( 2 )

(c) ^ ^ ^ w X ^
^5F5R Pi(x) W P2(l/) c^

(^«r >ISlfivoi TP^ P(jc;;iy) = .
If Pi(x) and P2{y) be the marginal
probability functions of two independent
discrete random variables X and Y,
then their joint probability fiinction

•?(•*; I/)=—•

(d)' var(X +C)= 1*^ C 5.'«i <551 i

var(X + C) =: , where C is a constant.

2. "^5^3^ 1ip?(T : Xx4=4

State whether True or False :

(a) 2 2PI44 3.

Mean of Poisson distribution is 2 and

variance is 3.

(b) f{x) = x-, = ^
I

/ (jc) =x; X= i, i; is a probability
mass fimction.

(c) ^ii5=n B %T "5^^^ ^fg#5T
ITO .'tbsn P(yl)^ -iSlSyiUst^
P{A\Bt>P{A].

The conditional probabiUty ofA given B
is always greater than PA if'
P(>1|B)>P(A). ' '' '
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( 3 )

(d) ^ X Y
cov(x, y)=o.

If X and Y are two independent random
variables, then cov(X, Yj = 0.

3. ^5^ siOTm %rr: 4x4=16

Answer the following questions :

(a) ^ (R), %IT (B),
^%T (Y) W W (W) 415t ^

^ 2^ ^ ^5rh >|v|te ^ I

What do you mean by sample space?
Write down the sample space for drawing
2 balls from an \im containing 4 balls .
of different colours red (R), blue (B),
yellow (Y) sind white (W).

(b) w £m®r ira 4 2.

The mean and variance of a binomial
distribution are 4 and 2 respectively.
Find the probability of two successes.

(c) Rvol'SrH %?fr I «r!l^ %?(T I •
Define distribution function. State its
properties.

Define joint probability distribution and
marginal'probability distribution.
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( 4 )

4. (a) I 1%^ 4;|i3hH
7}g|f|v5T ^ CW ^ ? 1+1=2
Define Poisson distribution. Why is
Poisson^ distribution also known as
probability distribution of rare events?

(b) w ^ ^ 2m«r w 2+3=5

Find mean and variance of Poisson
distribution.

"Sfiim/Or

(c) R>v51^ ^ .2ri% SHE 3 •
5^ivsl<q> ^51^ ^

W I(e"^ =0-0498) 5
Theaverage number ofprintingmistakes
per page in a book is 3. Find the
probabmty that a page contains more
than 5printing mistakes. (e~^ =0•0498)

5. -fspR 'R®! 1®Pir I sm ^ CT ^
-ll'jfeT i>«l<q^ (TIRPFSR ^pspf

-jpspH •'3W5R sjsnJT I 2+5=7
Define moment-generating function. Prove
that the momentrgenerating function of the
sum of two independent random variables
is equal to the product of their respective
moment-generating functions.
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( 5 )

6. (a) ^ ^

^sn^jvof^ -fip?!! Tsn^ %Tiwor
I

Give the classical or mathematical and
empirical or statistical definitions of
probability and state their limitations.

(b) 3 "SR 2 ^1%1T ^ 4i5T
^^1^ *14T 4''̂ =FP <j|'̂ I^<p.voic^ <116^R ^5^

I ^iR^I C4 <ii^R C'»ll'i5c)5iv!) 2i5T

Four persons are selected at random
from a group containing 3 men, 2 women
and 4 children. Find the probability that
exactly 2 of them will be children.

7. -Rprr ^ OTer w i

State and prove Bayes' theorem.

8. (a) a^sjm 9m \ ^ x ^ y

2rsn4 W (?I

E{XY)=E{XiE{Y). 1+3=4

Define mathematical expectation. If X
and y are two independent random
variables, prove that E (XY) = E (X) £ (Y).
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( 6 )

(b) "R?rT
snsnR^ "^t^t

The monthly demand for tr^sistor is
known to have the following probability
distribution. Determine the expected
demand for transistor :

5/%/ - ; • l' 2 3 4 5

Demand

i i 0 i i

Probability

(b)

•^R (RI^PP^ ^
P(|X-7|>3)<||. 2+5=7
Write Chebyshev's inequahty. Two
unbiased dice are thrown. If X is the '
sum of the numbers showing up prove
thatP(|X-7i>3)<|5.

12MP—

^ ^ 'RT ^ 2PR=T W I

Define exponential distribution. Obtain
its moment-generating function and
hence find its mean and variance.

WW/Or

I ^ ^hF»h\d ^rT*n

£RT«f

(Continued )

( 7 )

10. (a) "5^ X

i X 7R arli^ "R^arsR

W : 3+3=6

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

N.x
Y \

1 2 3

0
1 2

1 a 8

2
1

8

1

16
0

1 1 2
3 16 8 8

^mr/Or

(b) "55R> XR RS#®! 'RR

0, x<2

f[x) =\^{3+2x], 2<x<4

fR^lRRRI :

(i) J" fix]dx
^ •• oo

0, x>4

(ii) P{2<X<3)

The probability density function of the
random variable X is

0, x<2

f{x) =• ^(3+2x), 2 <x<4
0, X > 4

Determine :
i* DO

J-«/Wdx (ii) P(2<X<3]
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( 8 )

11. 1% 1% "5^ m smHJ

2PW7I >tsil^v!)l ^ 1%^ I
smHT ^ 1 2+1+3=6

Under what conditions does the binomial

distribution tend to the normsil distribution?

Write the probability density function of
standard normal distribution. State the

properties of normal distribution.

★ ★ ★
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