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Instructions:
(i) Use of calculator and Statistical tables is allowed. All the notations are standard and no
query or doubts will be entertained. If any data/statement is missing, identify it in your answer
script.
(ii) Answer All questions.
(iii) All parts of a question Must Be answered at One Place.

l. (a) Suppose that the reliability of a test for the detection of a disease such as AIDS
is as follows: Of those having AIDS, 90% were detected by the test but 10%
go undetected. Further among those free of AIDS, 99% are detected free of the
disease by the test but 1% are diagnosed as having AIDS by the test. Suppose the
probability for a .person to contract AIDS is .001. If a person chosen at random
is diagnosed as having AIDS by the test, what is the probability that person is in
fact contracted with the AIDS?

(b) It.was known that. 60% of t.he households in a region prefer to purchase a particular
brand A of televisions. If a group of randomly selected households in the same re-
gion is interviewed, what. is the probability that exactly five have to he interviewed
to select. the first. house who prefer t.o purchase t.he television of brand A? What. is
the probability that at least five have to be interviewed to select the first house who
prefer to purchase the television of brand A? [3+2]

2. (a) Let A and B are two events such that P(A) > 0 and P(A) + P(B) > l. Show that P(BIA) ~
1 - ;I~l,where P(B) + P(B) = 1.

(b) Suppose that 4% of men and 0.25% of women are colour-blind. A colour -blind person is chosen
at random. What is the probability of this person being male'? Assuming that there are equal
number of males and females.

(c). Let the PDF of random variable X is f(x) = ce: 2;", :c > O. Find c and P(X > 2). [2+2+2]

3. (a) Consider a mixed type random variable X having CDF as

0 x < 1

1. + x-I 1 S x < 22 4
F(x))

7 .'-2 2 S :c < 38 + -8-

1 x~3

Find P(X = 2), P(l < X:::; 4/3) and E(X).

(b). Suppose that certain bolts have length L = 400 + X mrn, where X is a random variable with
density f(x) = ~(l - x2), -1 S x S l. Determine c so that with probability of 95% a bolt will
have any length between 400 - c and 400 + c. [3+2]
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4. (a) Let X rv N B(r, p) (negative binomial with parameters r ~ 1 and p. 0 < p < 1.)
Find the moment generating function and variance of X.

(0) State and prove the inemoryless property of geometric distribution.
(c) Suppose that when a transistor of a certain type is subjected to accelerated life

test, the life time X (in weeks) has a gamma distribution with mean 24 weeks and
standard deviation 12 weeks. What is the probability that a transistor will last at
most 24 weeks? [2+2+2]

5. (a) A fair die is tossed. Let X denote twice the number appearing and Y denote
1 or 3, depending on whether an odd or an even number appears. Find the
distribution, expectation and variance of (i) X. (ii) Y, and (iii) X + Y.

(b) In a particular dice game, a person bets Rupees 10 and rolls 5 balanced die simultaneously. If the
5 die all show the same number, the person wins Rupees 20; if the.') die do not all show the same
number, the person losses Rupees 10. Suppose that the person plays this game 5 consecutive
times. Let the random variable X be the person's gain (in rupees) based on 5 plays of this game.
Find the expected gain, that is E(X).

(c) Let X be a continuous random variable with distribution function F(x) given by

{

Ox < 0
~[l. + In(~)] 0 < x S 4
1 x> 4

(i) Obtain the pdf f(x) (ii) Compute P(1 S X S 3) [2+2+2]

6. Consider three parallel systems in series as shown in figure. Assuming that all the six components
operate independently and the probability that ith component functions properly is Pi, i =
1,2,3,4,5,6; here let PI = P2 = 0.7, P3 = P4 = 0.8 and P5 = Po = 0.9. Compute the probability
that the system functions properly.
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--The End---


