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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) The number of times that an individual contracts cold in a given year is a Poisson
random variable with parameter A = 3. Suppose that a new drug has been just mar-
keted that reduces the parameter A to 2 for 75% of the population. If an individual
tries the drug for a year and has no cold in that time, how likely is it that the drug
is beneficial for him?

(b) Steel rods are manufactured with a diameter of 3 inches. However, the permissible
limits for diameter are 2.99 inches to 3.01 inches. It is observed that 5% are rejected
as oversize and 5% are rejected as undersize. Assuming the diameters are normally
distributed, find the mean and variance of the distribution. Hence calculate the
proportion of rejects if the permissible limits widened to 2.985 and 3.015 inches.

(c) Suppose that the number of people entering a large shopping mall during a festival
season is a Poisson random variable with mean rate 10 per minute. If each person
entering is a male with probability 0.4 and a female with probability O.G, find the
distribution of the number of males (X) and females (Y) entering the mall per
minute. Are X and Y independent? [3+3+3]

2. (a) Let the r.v. X is uniformally distributed over [0, ~]. Find the pdf of Y = sinX.
(b) An insurance company has 10,000 automobile policyholders. The expected yearly

claim per policy holder is R.s 240 with a standard deviation of R.s 800. Approximate
the probability that the total yearly claim exceeds R.s 2,700,000.

(c) If a random variable X has a Binomial distribution with parameters n = 100 and p =
0.1, find the approximate value of P(12 < X < 14) using the normal approximation.
Campare this value with the exact value of P(12 < X < 14) by applying continuity
correction. [2+3+3]

3. a). Let X and Y have a bivariate normal distribution with parameters J.Ll = 3, J.L2 = 1, ar = 16, a~ =
25 and (J = 3/5. Determine the probabilities

(i) P(3 < Y < 8), ii) P(3 < Y < 81X = 7), (iii) P( -3 < X < 3) and (iv) P( -3 < X < 31Y= -4).

b). Let X and Y have the joint PDF

f(x) ~ {
10xy2 , O<x<y<l

o otherwise

Consider Zl = X/Y and Z2 = Y. Find

(i) the marginal PDF of Zl and Z2.(ii) Covariance between Zl and Z2. [4+4]
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4. a). Let Xl and X2have the joint PDF

f(x) ~ {
Xl > 0, X2 > 0

o otherwise

Find the PDF of random variable Y = XI ;X2

b). Let the MGF of random variable X is M(t) = eSt (~e-t +!t Find the mean and variance of
random variable X. Also find P(X 2: 2). [2+3]

5. a). The TPM of a Markov chain {Xn} with n = 1,2, ... , having three states 1,2,3 is

[

0.1 0.5 0.4]
P = O.G 0.2 0.2

0.4 0.3 0.3

and the intial state probability distribution is (0.7,0,2,0.1). Find

(i) P(X2 = 3), (ii) P(X3 = 2, X2 = 3, Xo = 2, Xl = 3).

b) A fair die is tossed repeatedly. If Xn denote the maximum of numbers occuring in first n tosses,
find the TPM of Markov chain {Xn}. Also find P(X2 = 6).

c). A fisherman catches fishes according to a Poisson Process with a rate of 2 fish per hour from a
large lake with lot of fish. If he starts fishing at 9:00 am, what is the probablity that he catches
one fish by 9:30 am and three fishes by 11:30 am?

d). Consider the Markov chain with states 0, 1, 2, 3 having TPM

[

0 0
1 0

P = 0 1/2
o 1

1/2 1/2]o 0
o 1/2 .
o 0 [2+3+2+3]

Determine which states are transient and which are recurrent.

6. (a) A radioactive source emits particles (either with bluish or with white light) at a rate
of 6 per minute in accordance with Poissson process. Particles that are emitted with
bluish light has a probability ~ and those emitted with white light has probability
l Find the probability that (i) 5 particles emit in a 7 minute peroid (ii) at least 2
particles emit with bluish light in a 5 minute peroid.

(b) Consider a Markov chain with state space S = {O, 1, 2} and transition probability
matrix (tpm)

(

0.7 0.2 0.1)
P = 0 0.6 0.4

D . h 1· .. di ibuti 0.5 0 0.5eterrnine t e imiting istri ution.

(c) Consider a Markov chain with state space S = {O, 1, 2, 3} and transition probability
matrix (tpm)

p=
Determine the period of state O.

(d) Consider the following two state {O, I} markov chain with the transition probability
matrix

p=(i ~) [3+2+2+3]

(i) Finel P(XIOO = 0IX99 = 1, X98 = 1, X97 = 0), (ii) P(X99 = 0, X98 = 11X97 = 1).
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