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Time : 3 Hours							            Max. Marks : 75
SECTION A – (10 × 2 = 20 marks)
Answer any TEN questions

1. Define probability measure.
2. Write down the Boole's inequality.
3. Define probability generating function of the random variable X.
4. Let X have the probability density function is given by 
Find the moment generating function of X.
5. When do you say two random variables X and Y are independent?  
6. Define conditional expectation .
7. Find the mean of the Bionomial distribution.
8. Write down the moment generating function of Uniform distribution.
9. When do you say the sequence of random variables  converges in probability to the random variable X ?
10. When do you say the sequence of random variables  obeys weak law of large numbers with respect to the sequence of constants .
11. Define Cauchy distribution.
12. State Borel-Cantelli lemma.

SECTION B – (5 × 5 = 25 marks)
Answer any FIVE questions

13. State and prove addition rule of probability.
14. State and prove Chebychev's inequality.
15. Let X and Y be independent random variables and f and g be Borel-measurable functions.  Then, show that f(X) and g(Y) are also independent.
16. Find the mean and variance of the Gamma distribution.
17. Show that,         .    
 (
[P.T.O.]
)
18. Let X be a Poisson random variable with probability mass function is given by   
P (X = k ) =    . Let  Find P (Y = y ).
19. Let , and g be a continuous Borel measurable function.  Then, show that,  
as n → . 


SECTION C – (3 × 10 = 30 marks)
Answer any THREE questions

20. Define distribution function of a random variable and show that, the function F(x), defined by, F(x) = P{  : X() x } for all x  R is a distribution function. 
21. State and prove Lyapunov inequality. 							
22. (a) If E{h(X)} exists,  then show that, E{h(X)} = E { E{h(X)|Y}} .
(b) If E exists, then show that Var (X)  = Var{E{X|Y}} +E (Var{X|Y}).
23. Define Poisson distribution and find its moment generating function, mean and variance. 
24. State and prove Lindeberg-Levy central limit theorem.
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