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Name:  -------------------------------------------------------       ID: ----------------------------------------
Please attempt all questions carrying equal marks.





Q1. (a) Define mutual independence. For three events  and that are mutually independent, prove that and  are also mutually independent.
(b) State Bonferroni inequality and prove it for the case of three events.
(c) There are 2 red, 3 green and 5 black balls in a box. Four balls are randomly selected form this box. Let Y represents the number of green balls appeared in our selection. Provide probability model for Y and use it to compute the probability of getting 2 green balls in our random selection. Also provide mean and standard deviation of Y.




Q2. (a) Prove that  and use it to further prove that   (Hint: start by defining   and then simplify according to desired result).
(b) Let X be a random variable having  p. d. f  given as:


,  
          =0,    otherwise

For   find  i) Pr (0.5<Y<2.0); ii) V(Y)

Q3. (a) Define characteristic function and show that it always exists. 




 (b) Derive the characteristic function for a standard normal random variableand use it to find third mean moment of .  Also find co-efficient of skewness for (defined as )


(c) If P()=1/4 and P()=3/4 , Can A and B be disjoint? Why or why not? Explain using an appropriate inequality.

Q4. Let X and Y be two random variables having the joint p.d.f given by:

 , x>0 and y>0
	  = 0 ,    otherwise
If Q=X+Y and R=X/Y then i) find the joint density R and Q; ii) find the marginal densities of R and Q; iii) identify the marginal densities of R and Q; iv) Check whether Q and R are independently distributed random variables or not? 







Q5 (a) Let  and , where  and are independently distributed random variables. Find Pr (>).


(b) Derive a general expression which expresses (rth mean moment) in terms of (rth raw moment). Use it write an expression for second mean moment in terms of raw moments. What is the popular name of this second mean moment.
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