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Instructions for Candidates

=)
aji Nev %
a) Writc your Roll No. on the top immediately on receipt of this question.paper.
b) In all there are six questions.
¢) Question No. | is compulsory and it contains five parts of 3 marks each.

d) In Question No. 2 to 6. attempt any two parts from three parts. Fach part carries 6
marks.

e) Jse of scieatific caleulator is allowed.
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1. (1) IfCyandC, are cvents in a sample space S . Then prove that
PIC, N €3 ) 2 PUG) + PG )~1.

(i) A bowl contains 16 chips. of which 6 are red. 7 are white and 3 are blue. If 4 chips
are taken at random and without replacement, find the probability that (a) each of
the 4 chips is red: (b) None of 4 chips is red.

(i)  Let X be a random variable with cdf Fy.
Thenfora< b.P(a <X <b) = Fy(b) — Fy(a).

(iv)  Let X has a negative exponential distribution with parameterA. If P(X < 1) =
P(X > 1), what is the variance of .

(v)  Show that if a random variable has a uniform density with the parameters « and B,
the probability that it will take on a value less than @ + p(8 <) is equal o p.

2. (a) State and prove Boole’s inequality.

(b) Cast a dice a number of independent times till a six appears on the up face of the dice

(i) Find the pmf p(x) of X, the number of casts needed'to obtain first six

(ii) Show that 3’7, p(x) = 1

1
(¢) ) Let a random variable X @f giverrby p(x) = { 3:x=-101
NS 0; otherwise
O

Find the cdf F(x) n\‘@@
\)
3. (a) Let the pmf p(x) be pasitive at x = —1,0,1 and zero elsewhere

() If p(0) =& Find E(X?)

(i) ) If p(0) = 2 and E(X) = = Determine p(-1) and p(1)

(b) Prove that moment generating function of Poisson distribution is given by My(t) =
| .
e "1 Hence find its mean and variance,

"\ Let X have pdf f(x) = 3x2

: 0 <x <1, zero elsewhere. Consider a random rectangle
whose sides are X and (1-X)

. Determine the expected value of the area of the rectangle.
4.(a) Let X has the pdf given by f(x) = [ cx?; 0<x<2

0 otherwise’
Find the
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(i) Constant ¢

. . s
(1) P*.,: eX<l)
Uniform distribution are given by

(b) Prove that th: mean and variancc of the

a4l 2 . (ﬁ“ﬂ)z
U= 0" ="
& "

(¢) Prove that the moment generating function of Normal distribution is given by

My () = Eut+%ozt2
5.(a) The jort pdf o1 random variables X and Y IS given by
X4y 0<x<1,0<y<1

fuy) = { 0; otherwise

Find the mndmoml mean and variance of Y, given X=x,0 <x < 1.

Suppose Xy Xz have the joint <df

Noflae e mdcpendence of two variables X; and X».
ow that the variables X; and

11)} — .u‘

F(x4,%5) and marginal cdfs F; (x;) and F, (x5) respectnelv Sh

X, are independen! if and only if F(xy, Xa) = Fiaq) Folxg) for(all (%,,%,) € R%.

(¢) Suppose the random variables X and Y have the joii _density given by
- x(1+y) . . . . y
f(x,y) = {xe ; x>0, b >0 Find, the sgression equation vy of Y on X.
0 otherwise
Also sketch the regression curve.
&

6. (a)  State ard Prove Ch@an Kolmogorov's equations.

Q
(by  Supposc we %\, that the iumber of items produced in a factory during a w eeke 18
pp 3

a random vartable with mean 500 :

(i) What can be said about the probability that this week’s production will be
atleast 10007

(ii) If the variance of a week’s production is known to equal 100. then what can be
said about the probability that this week’s production will be between 400 and

6007

(c)  State and prove central limil theorem for independent. identically distributed

random variables with finite variance. ;

\

Download all NOTES and@bERS at StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

