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INSTRUCTIONS:

1. The question paper contains 5 questions each of 5 marks and total 25 marks.

2. Attempt all questions.

3. The missing data, if any, may be assumed suitably.

4. Tables/Data handbook/Graph paper etc., if applicable, will be supplied to the candidates

co
Q.1(a) Let X and Y be jointly continuous random variables with joint p.d.f. [3] coO1
flx,y) = ce@¥+39): x y > 0.
Then find the value of ¢ and determine whether X and Y are independent using
marginal p.d.f. of X and Y.
Q.1(b) Evaluate E[Y|X > 2] and P(X > Y) for the p.d.f. given in 1(a). [2] cCO1

Q.2 LetX;i=1,23 beindependent with N(i,i?) distributions. Use the X;'s to constructa [5] CO1
statistic with (i) chi-squared distribution with 3 degrees of freedom (ii) t distribution
with 2 degrees of freedom (iii) F distribution with 1 and 2 degrees of freedom.

Q.3(@) X and Y are independent random variables with X ~ exponential(1) and Y ~ [3] CO4

exponential(u). Let Z=min{X,Y}and W = {(1) i; g : ); Find the joint distribution
of Zand W.
Q.3(b) Prove that Z and W are independent. (Hint: Show that P(Z <z|W =i)=P(Z =z) [2] CO4
fori=1,2)
Q.4 Let X and Y be standard normal random variables. Consider the transformation U = [5] CO1

X+YandV =X —Y. Derive the joint density function of U and V. Also determine
whether U and V are independent.

Q.5(a) Let X and Y have a joint p.d.f. defined for —c < x,y < o as [3] CO2

Cry) = 1 8 [x? 31x_|_xy_|_y2 4y+71
fen =z =716~ 32 T8 973 T 16

Then find the means and variances of X and Y.
Q.5(b) Find the conditional p.d.f. of Y given X = x and E[Y|X = x]. [2] CO2
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