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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt of

this question paper.

2. Section A is compulsory.

3. Attempt any five questions, sclecting at least two questions

from cach of the Sections B and C.

4.  Use of simple calculators is allowed.

Section A

L Answer the following:

X
@ Let f(x)=¢ G) for x = 1, 2, 3,........ then the value of ¢ for which f(x) can serve as a

probability mass fnction is—rseeee=mse-,

(1]

P.T.O,
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(b) Define simple and composite events with examples, n
(¢) X and Y are independent events and E(X) =10, E(Y) = 20, then valve of E(XY) is? (1]
{d) Name the distribution which exhibits lack of memorv. 1]
(@ 1f My ()= (0.9+ 0 '), then value of E(X”)is ? [
(N fX~P4)and ¥ =X — 4, then My = weemrrmenen, P4
(2 X and Y are independent normal variates with means 1, 2 and variances 25

and 36 respectively. Compute E(e****"). 2]
(b) If E(X)=p and Var(X) = o” and using Chebychev's inequality we

get B{[X —n <kof) > 1~a, then value of a is ? ’ 2

i) Ifp, =10, py =20, 6% =25, o} =36 and Cov(X,Y) =100, then what is the value of
Var (2X - 3Y)? [2)
(j) State De moivre Laplace central limit theorem. 21

Section B
{a) A box contains 20 fuses, of which five are defective. If three of the fuses are selected at
random and are removed from the box in succession, what is the probability that all are
defective? i
{b) Let X be a discrete random variable having the probability density function:

f@ =2 for x=-1,01,3

Oﬁgin the moment generating function of X. Hence obtain the mean and variance of X.
68 - 3 e Mty A .

(&) Two socks are selécted at random and are removed in succession from a drawer containing
five brown socks and three green socks. If random veriable W represents the number of brown
socks selected then find the probability distribution of W and E(W).

(b} The amount of bread (in hundreds of pounds) x that a certain bakery is able to sell in a day
is found to be & random phenomenon with a probability density function given by

: { kx, 0<x<5
fO)= k(10-2), 5<x<10
0, otherwise

i. Find the value of k such that f{x) is a probability density function.

ii. What is the probability that the number of pounds of bread that will be sold tomorrow is:
(i) more than 500 pounds (ii)} less than 500 pounds and (iii) between 250 and 750
pounds? '

- [68] _
(8) Two percent of books bound at a certain bindery have defective bindings. Use Poisson
distribution to determine the probability that 5 of 400 books bound by this bindery will have
defective bindings. '
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{b) Let X~exp(4). Then, find P(X = 5)and P(4 S X < 7).

; (6,61
(a) Three random variables X, Y and Z have means py =2, g, =-3, p, =4, variances
ol=lLol =5 0l=2 andCov(X,Y)=-2 Cov(Y,Z)=-land Cov(Z X)=i. Find
Cov (U, V) where U=3X - Y +2Z and V= X - 3Y + Z,
(b} Find mean and vatiance of random variable X whose probability density function is:

4
feo={n(1+x*)
0,.  otherwise.

Daxx<l

(6,6
Section C
(a) An item is produced in large numbers, The machine is known to produce 5% defectives. A
quality control inspector is examining the items at random. What is the probability that at least
4 items are to be examined in order to get 2 defectives?
(b) If the probability that an applicant for a driver’s license will pass the road test on any given
trial is 0,75, what is the probability that en applicant will finaily pass the test on the fourth try?
“ {66
(&) X has discrete uniform distribution, flx) = 1 /k, for x = 1,2, ..., k . Show that the moment
generating function is given by :

e f1-e*
M, (1) =E(e") :-{Er-c—r-)l . Also find M (0), MY (0)and hence compute mean and
~¢
variance of random variable X,
{b) Let Xy and X5 be two independent Poissen variates with parameters Ay and 4, respectively.
Prove that Xy + Xy follows Poisson diswribution with parameter A, + 25 Does X; ~ X; also
follows Poisson distribution? Oive reasons,
: {6,6]
(a) Define Beta distribution of first kind and find the mean and variance.
{b) I X is binomially distributed with parameters n and p, then what is the distribution of
Y=n-X?
[6,6]
(a) Subway trains on a certain line run every half hour between midnight and six in the
mortiing, What is the probability that @ men entering the tation at a random time during this
period will have to wait at least twenty minutes?
(b) Obtain moment generating function of the Geometric distribttion. Also, find its mean and
variance. [6,6]
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