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PART A
I	Answer all questions. Each question carries 1 mark.
1. A random variable X has p.d.f. f(x) = ; x = 1,2,3, . . ., find mode of the distribution.
2. For two independent random variables X and Y, show that  = 
3. If X ∼B(n, p), give the p.d.f. of Y = n − X.
4. Find the moment generating function of a random variable following Uniform 	distribution over (0, 2).
5. What is the mean of Exponential distribution with parameter ?
6. If X is a random variable with mean 5 and standard deviation 2, find a lower bound to 	P(|X - 5|< 3).
(6x1=6)
PART B
II	Answer any seven questions. Each question carries 2 marks.
7. For a bivariate random variable (X,Y), define conditional expectation of Y given X.
8. What are the limitations of Moment generating functions?
9. A random variable X has p.d.f. f(x) = 6x(1 – x); 0 ≤ x < 1, find the Harmonic mean of the 	distribution.
10. If X is a geometric random variable, calculate (i) P(X ≥ 5) and (ii) P(X ≥ 7|X ≥ 2). What 	is your conclusion?
11. Find the points of inflexion of a normal distribution with mean 25 and standard deviation 	2.
12. Find the variance of Exponential distribution with parameters λ.
13. The sum and difference of mean and variance of a binomial random variable X are 1.8 	and 0.2 respectively. Find P(X = 4)?
14. If X ~ N(50, 5), find P[40< X <55].
15. A random variable X has p.d.f. f(x) = e-x ; x  0. Find the upper bound for 
	P[|X – 1| > 2] using Tchebychev’s inequality. 
16. State the Bernoulli’s Law of Large Numbers.
(7x2=14)

PART C
III	Answer any five questions. Each question carries 6 marks.

17. If (X,Y) is a bivariate random variable and a, b, c, d any four constants, show that 
	Cov(aX + bY, cX + dY) = ac V(X) + bd V(Y) + (ad +bc)Cov(X,Y).
18. (X,Y) is a bivariate random variable with joint p.d.f. f(x,y) = ; x = 1, 2; y = 1, 2. 	Find the conditional variance of X given Y = 2.
19. Show that Geometric distribution satisfies ‘Lack of memory’ property.
20. Derive the recurrence relation for central moments of a Poisson distribution with 	parameter and hence obtain  and 
21. Obtain the moment generating function of Gamma distribution with parameters m and p. 	Also check whether this distribution satisfies additive property.
22. Show that Q.D.:M.D.: S.D.=10 : 12 : 15, for a normal random variable with mean µ and 	standard deviation σ.
23. In an experiment of tossing a die, let X denote the number obtained. Using Tchebychev’s 	inequality prove that P[|x – 3.5| > 2.5] < 0.47
24. State and prove the Weak law of large numbers.
(5x6=30)
PART D
IV	Answer any two questions. Each question carries 15 marks.
25. Given the joint density function of (X,Y) as f(x,y) = 2 – x – y; 0 < x < 1, 0 < y < 1, find 	(i) f1(x), (ii) f2(y), (iii) f(x|y), (iv) V(X) and (v) correlation between x and y
26. Derive the moment generating function of a Binomial distribution with parameters n and 	p. Examine whether Binomial distribution satisfies additive property
	(b) If X  B(5,  ) and Y  B(6,  ) and X & Y are independent, calculate 
	(i) P[X + Y = 5] and (ii) P[X + Y  3]
27. Define Normal distribution. Write down the properties of Normal distribution. If X and Y 	are independent Normal random variables having the same mean  such that  P[2X + 4Y 	< 10] + P[3X + Y < 9] = 1 and P[2X – 4Y < 6] + P[Y – 3X >1] = 1, determine  and the 	ratio of the variances of X and Y.
28. (a)  State the Lindberg-Levy form of Central limit theorem.
	(b)  One thousand rounds are fired from a gun at a target. The probability of a hit on each 	       round is 0.7. Use Central Limit Theorem to determine the probability that the number    	       of  hits will be between 680 and 720.
(2x15=30)
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