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Part A (Answer any 6 questions. Each carries 3 marks)

| If a fair die is tossed,

Let X be a random variable with image sct

X($) ={1.2.3.4.5,6}.

find P(X = 2}
3 i o fuir die.Let X denote the mamber
9 Consider the random experitnent of tossing of a fair die.Ler X denote :

2. Consider the nE ok ) :

that comos up.write the Mass funetion of X.

3. Define Discrete random variable aud give one example

an of a random variable:
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random variables
i L
istribufi ‘o randon: variables. .y be
6. Explain the notion of the joint distribution of two random \ail-lﬁb-l;b 'lf P; i i
" th distribution funeti 3 1Y swhat will be the distribution TURCLIIES
the joint distriburion function of X and Y, wha 3

for the marginal distribution of X and Y.

F{X). Find the comulative clistyi-
4

7. If the cumulative distribulion Manetion of X is ;
’ . ) o . . - 1 v3
bution function of ¥ = X
3 ¢ .. 2 re .. . ) 4 - (,
& Defive mathemaiical expectation of a random variable X when
a
[a]

(i) X is discrete

{(itt X is continuous.

Part B (Answer any 4 qguestions. Each carries 6 marks)

¢ of | irems iy drawn at
items in Lhe
e

9 From a lot of 10 items containing 3 defectives, a sa‘:}npl Ve
a q Y 7] SF i . el .f, ?- e
candom. Let the random variable X denote the nmmber of lm -
sample. Answer the tollowing when the sample is drawn withont reple
Pals e ) v i

() Find the probability disrribution of X
(iiy Find PIX = 1).

(iiit P(X = 1)

6
10. Given the probability fanction:
Xl s g
P(X){0.1 03 05 01

Let Y =X2 L 9% Find

( i) the probability fiumction of V' and

{ii} the mean of V.,
G

I1. Let p(x) be the probability fnction of a discrete r

5 . andon variable X whie ' .
the values X, X,...... X such that AR gy

2})(X1} = 3}){:3.2) == p,’:Xﬂ = 5}7[,Y1 1.
Find probability distribution and cumulative probability distribuiion of X 6

12. Verify that the given is a distribution function

| 0 ifr < —a.
Flz) = sle+l) i —g<z <
1 itz >a.

G
3. A probability enrve e

&) has g i :
the: f{a] has & range from 0 to o, where M) =

= e, Find

s Mean,
« Variance,

* Third moment about the mican,

6

5

T " :
flizy)=xz+y 0 < (z,y) < 1 find the marginal p.f of X and Y 6

Par S W : i
t C (Answer any 2 question(s). Each carries 14 marks)
15 A r(:andgm vartable X has probability density
bution function F (@}, mean p ;

T3 R T M ]
i {umtmn ) and cumulative disiri-
» and vanance o°. Define Y = a + 82X where o aud

2 are constants satisfying
—x<e<oe and 850

(1) Select o and 4 so that Y has mean 0 and variance 1
(i} what is the Correlation coefficient between X and Y

(iii) Find the Cumulative distribution fanction of Y

16. Prove the following

(i}
E(X?) = [E(X))*

where X is a raundom variable.

(i)

where X 15 a positive random variable.
(iii)
E(XY) < [B(X)]Y2,
where X is a non-negalive random variable,
(iv)
Ellog(X)] < logiZ(X}.

where X is a non-negative randout variabie.

E(X)-E (-‘1{) > 1.

where X is & positive random variable.
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(vi)

where X is & positive random variable.

(wii}

where X is a positive randon variable. 4

17. A random variable X has 17{z) as its distribution funetion and f{x) as the density
funcrion. Find the distribution and density functions of the random variable
@Y =tenX
(i} V = cos X
(iii) ¥ = a—5X, a and h are real immbers,

(iviY = X! where P{IX =0) =0 14




