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Group – B (Marks: 50)

Attempt any Five questions.

All questions carry equal marks.

1. Let A and B be two events in a probability space. Let P A 0 , P B 0 .

Prove that

a) A and B are independent ⇒ (i)  A and BC are so.

(ii) AC and BC are so.

b) A and B are independent ⇒ A B .

c) A B  A and B cannot be independent.

2. Let (x, y) be uniformly distributed in A where 2A , IR 1x y x y .

a) Find the joint probability density function (pdf) of (x, y).

b) Find the marginal pdf of x and that of y.

c) Find the correlation coefficient of x and y.

3. Two points are chosen at random from a line with unit length. Let the points divide the line in
three parts of lengths a unit, b unit and c unit of length respectively. Find the probability that a,
b and c from the three sides of a triangle.

4. Let X1, X2 and X3 be three independent random variables each with pdf

if 0
0 otherwise

xe xf x .

Find the pdf of their sum.
5. If A1, A2, ...., An are n events in a sample space, use the axioms of Probability to prove that
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6. Suppose 
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P 3 0 0 0 0
4 0 0 0
5 1 0 0 0 0 0
6 0 1 0 0 0 0

Let P be the one-step transition matrix of a Markov chain X : 1,  2, ...n n , with state-space

1, 2, 3, 4, 5, 6 . Find which states are recurrent and which states are transient.


