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Time : 3 Hours Marks : 80

Instruction :
1. All Questions are Compulsory.

2. Each Sub-question carry 5 marks.
3. Each Sub-question should be answered between 75 to 100 words. Write every questions

answer on separate page.
4. Question paper of 80 Marks, it will be converted in to your programme structure marks.

1. Solve any four sub-questions.
a) i) In how many ways can a committee of 3 ladies and 4 gentlemen be appointed

from a meeting consisting of 8 ladies and 7 gentlemen? What will be number of
ways if Mrs. X refuses to serve in a committee when Mr. Y is a member? 2.5

ii) A question paper consists of 10 questions divided into two parts A and B. Each
part contains five questions. A candidate is required to attempt six questions in
all of which at least 2 should be from part A and at least 2 from part B.
In how many ways can be the candidate select the questions if he can answer all
questions equally well? 2.5

b) i) How many numbers of six digits can be formed the digits 1, 2, 3, 4, 5, 6 (no digit
being repeated)? How many of these are not divisible by 5? 2.5

ii) How many numbers each lying between 9 and 1000 can be formed with the
digits 0, 1, 2, 3, 7, 8 (numbers can be repeated)? 2.5

c) i) Find power series expansion for 
1

3 x+
. 3

ii) Find the coefficient of x16 in the expansion of 
10

2
2
xx⎛ ⎞−⎜ ⎟

⎝ ⎠
. 2

d) i) State the law of total probability for exclusive events and Bayes theorem. 1
ii) A health study tracked a group of persons for five years. At the beginning of the

study, 20% were classified as heavy smokers, 30% as light smokers, and 50%
as non-smokers. Results of the study showed that light smokers were twice as
likely as non-smokers to die during the five-year study, but only half as likely as
heavy smokers. A randomly selected participant from the study died over the
five-year period.
Calculate the probability that the participant was a heavy smoker. 4
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e) i) An urn contains 10 balls : 4 red and 6 blue. A second urn contains 16 red balls
and an unknown number of blue balls. A single ball is drawn from each urn. The
probability that both balls are the same colour is 0.44.
Calculate the number of blue balls in the second urn. 3

ii) Consider three events A, B and C for which A and  C are independentv and
B and C are mutually exclusive. You are given the probabilities P(A) = 0.3,
P(B) = 0.5, P(C) = 0.2 and ( )P A B =0.1∩ .

Find the probability that none of A, B or C occurs. 2

2. Solve any four sub-questions.
a) A discrete random variable X has probability function given by : 5

x 0 1 2
P(X = x) 0.3 0.5 0.2

Calculate :
i) E(X)
ii) V(X)
iii) Coefficient of Skewness

b) i) If Cx(t) is the cumulant generating function of the random variable X, then prove

that ' ''E(X) = C (0) and V(X) = C (0)x x . 3

ii) Let Z be the sum of two independent random variables X1 and X2. Show that the
MGF of Z is the product of the MGFs of X1 and X2. 2

c) Let the random variable X assume the value ‘r’ with p(x = r) = qr–1p[r = 1, 2, 3, ....]
Find moment generating function of X and hence mean and variance. 5

d) Calculate P(X < 8) if :
i) X is the number of claims examined up to and including the fourth claim

that exceeds Rs. 15,000. The probability that any  claim received exceeds
Rs. 15,000 is 0.3 independently of any other claim. 3

ii) X is the number of deaths amongst a group of 500 policyholders. Each
policyholder has a 0.01 probability of dying independently of any other
policyholder. 2

e) Consider three random variables X, Y and Z with the same variance σ2 = 4. Suppose
that X is independent of both Y and Z, but Y and Z are correlated, with correlation
coefficient ρYZ = 0.5.
i) Calculate the covariance between X and U, where U = Y + Z. 1
ii) Calculate the covariance between Z and V, where V = 3X – 2Y. 2
iii) Calculate the variance of W,  where W = 3X – 2Y + Z. 2
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3. Solve any four sub-questions.
a) Suppose that the joint probability distribution of two random variables X and Y is

given by the following table :

2 4 6

1 0.2 0.0 0.2

2 0.0 0.2 0.0

3 0.2 0.0 0.2

i) Show that X and Y are uncorrelated, but are not independent. 3
ii) Leaving the probabilities in the first and  third rows of the table the same, change

the entries in the second row so that X and Y are independent. 2
b) A continuous random variable Y has PDF:

f (y) = y(y – 1)(y – 2) + 0.4 0 ≤ y ≤ 2

= c 2 < y ≤ 4
= 0 Otherwise

Where c is a constant.
Determine :
i) value of c
ii) E[Y]
iii) standard deviation of Y 5

c) You are the producer for the television show Actuarial Idol. Each year, 1000 actuarial
clubs audition for the show. The probability of a club being accepted is 0.20. The
number of members of an accepted club has a distribution with mean 20 and variance
20. Club acceptances and the number of club members are mutually independent.
Your annual budget for persons appearing on the show equals 10 times the expected
total number of persons plus 10 times the standard deviation of the total number of
persons.
Calculate your annual budget for persons appearing on the show. 5

d) The random variables X and Y have a joint probability distribution with density function:
f (x, y) = 3x 0 < y < x < 1

= 0 otherwise

i) Determine the marginal densities of X and Y. 3
ii) Determine E[X] and E[Y]. 2
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e) Let X denote the time taken by a worker to complete a specified work in a factory.
For a given worker, the distribution of X is modelled as an exponential distribution
with unknown mean u that varies across the work force. U is treated as a Uniform
random variable over (a, b), i.e.

X/(U = u) ~ Exponential(u) and U ~ Uniform (a, b)

Find the mean and variance of the marginal distribution of X. 5

4. Solve any four sub-questions.

a) A continuous random variable X has the pdf : f (x) = kxe–x/2, x > 0, k is a constant.

i) Find the value of k for f (x) to be a valid probability density function. 2

ii) Compute cumulant generating function of X and deduce E(X) and V(X). 3

b) A fair die is tossed 180 times. Determine the probability that the face 6 will appear
(i) less than 22 times (ii) between 29 and 39 times inclusive. 5

c) If the number of minutes it takes for a mechanic to check a tyre is a random variable
having exponential distribution with mean 5.

What is the probability that the mechanic will take (i) more than eight minutes to
check two tyres? (ii) at least fifteen minutes to check three tyres? 5

d) i) If Y ~ U (50, 150), calculate P(50 < Y < 126). 2

ii) A truck can hold 25 containers (each of them is identical in shape and size). The
weight of the containers follows a normal distribution with mean 150 kg and
standard deviation 15 kg.

What is the probability that 25 containers will overload the truck if the maximum
load limit is 4000 kg? You can use approximation. 3

e) i) The random variable X has a pdf that is proportional to x3(1 – x)5 for 0 ≤ x ≤ 1.
Identify the distribution of X and state the value of V(X). 2

ii) Find the probability that the variance of a random sample of size 5 from a Normal
population with unknown mean μ and known variance σ2 = 25 will fall between
20 and 30. 3
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