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Al the notation and terminologies used in the paper are the same as thar discussed in the lectures.

Section A (30 marks)

Artempt any six parts of the following question. Each part of the questlon is of 5§ marks.

1. {i} State and prove Holder's inequality.
(ii) State and prove Markev inequality. With the help of Markov inequality deduce Chebyshev's inequality.

{iii) An electronic device has n transistors and the device will Ilash red light if one or more transistors fail.
When red light flashes the device is examined to detect the failed transistor(s). During a specified
period of operation, each of the transistors independently works with probability p of failing. Obtain
the grobability of exactly 7 failures, 1 <5 < n.

(iv) State and prove Jensen's inequality.

{v} Discuss, in short, Lhe noncentral ¢ distributian,

(vi) Discuss the discrete uniform distribution with an etimple.
{vii) Discuss the negative binomial distribution with an example.

Section B (40 marks)

Attempt any (our questions, Each question-is'of: 10 marks.

2. Let the jeint pdf of random variables X and ¥ be

H&p (—(r4y)/a), Fr>0y>0a0>0,
0, otherwise,

iz y) = {

Find the distnbution ef ${X — ¥). Also find the marginal distribution of X,
iRA i
3. (a) A two dimensional random vahiable (X, ¥') have bivariate distribution given by
By & 2
fE TS G e = IE;_F" lorz=0,1,2,3, and y =0,1.

Find the marginal distributions of X and ¥,
{b) A wwo dimensional random variable (X, Y} have joint probabilicy mass function

PIX =2,Y =)= 7 (22 +4),

where £ and y can assume only the integer values 0,1 and 2. Find the conditional distribution of ¥

given X ==,
4. Let X,..., X, be independent randgm variables having expanential distributions with respective parame-
ters @, ..., 8, Derive the moment generating functionof X;,{ = 1,...,n Deline Z = min{X;,..., Xn}-

Prove thal Z has exponential distribution with parameter 327 4,.




5. Let the random variable X follows noncentral chi-square distribution with pdfl

e 22y gt
fx{z}=e HE ol ;(r}+a}2thm+r'

Show that the moment generating function of X is given by

My () = {1 = 20~ *f2er"/ =20,

6. Using the moment generating lunction, or otharwise, derive the maan and variance of the random variable
X defined in Question No. 5.

7. What do you mean by compound distribution? Let the vatiate X be P(M), where the parameter M itself
is G{%.7) with r as an integer. Find the unconditional distribution of X.
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