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

1. A coin is flipped 10 times. Let Y be the random variable representing the numnber
of heads obtained. What is the probability of getting exactly 6 heads? 3

o

Define random variable . Give one example 3

3. [f the cumulative distribution function of X is F(X), Find the cumulative distri-
bution function of ¥ = aX 3

4. Define mathematical expectation of a random variable X when (i) X is discrete (ii]

X is continuous. 3
5. Show that F{aX +b) = aE(X]) +b : 3
6. Var(X) =0 implies PX=E(X}!=1 .Comment 3
7. prove that
= w12y & TRy YL
'_.“.\.\ } <_ L.u{.\::] S
Where X is a non negative random variable. 3
&, prove that
; 1
E(X?) = T
L[E (VJ]
Where X is a positive random variable. 3

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

9. A random variable X has F{x) as its distribution function and [{x) as the density
function. Find the distribution and density functions of the random variable

(i) Y =tanX,
{ii) ¥ =cosX

6

10. Prove that the Mathematical Expectation of a sum of n random variables is equal
to the sum of their Fxpectations, provided all the Expectations exist 6

11. Prove that the Mathematical Expectation of a product of a mumber of independent
vandom wvariables is equal to the product of their Expectations B

S—

12. In lottery m Ltickets

. i are drawn at a time
expeectation of the s P S O

~ ‘:)f n [i(‘kt‘fq m
! kets uimbere ;
um 5 of the numbers on ubered 1 to n.Find the

the tickets drawn

13. Let the varis C | :
1 vartate X have the tollowing distribution
P{X =0)=pP(x =
= - ‘4‘\ == 2\ = ( }
, Py BP(X = 1)=1= 2. for 0< = 1
- For what p is the Var{ X} inaximum :
14. Prove that :

{1} Eflog{X)] < loe[E( X
AL e -1 - loo[F( X b T i
/| S log| E(X)] Where X is a non negative random variabl
g : ariable.

{ii -; E X ‘ iﬂ -~ -
. : (X)E ('.‘. } = 1 Where X is a positive randomn variabl
Bl ] e 3 variable,
) &(X4)E (1) > E(X)Where X is a positive rando

sibive random variable,

P A “xx?,
art C (Answer any 2 question(s). E 6

ach carries 14
15. For the follows Bt . marks)
v the following bivariate probability distribution of X
]P(XSI,}’-::JJ ¥
i PX =1
i P(Y = 3)

and Y [ind

v P(Y <3)
Y Pl:/‘( < 3_ Y ,i; 1:'

1() Lf"t 1\- b l-l
. Le £ a conti ; 0 i
nimuous random variable with probability density f
PUITY Censiy function:
aL if0<e<l.
fly=141% if1<x<2
—ar—+da f2<r <3
i} elsewhere,
i Deterruine the constant u
i Find P{X < | 3)
14

I7. A random varis

n variable X has the following probability fistribiiti
s 1011
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(i) Find & sy 1 ! + &
Pix ;;,(,..\'.f. l(u)) Evaluate P(X < 6), o S
= @ = 1/2, find the minimum valne of ¢, B B Sl X9); (iv) It

v) Determine Istri
(v) Determine the distribution fnction of X

14




