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In all there are six questions. Question No. 1 is compulsory and it contains seven parts of 3 marks
each, out of which any five parts are to be attempted. In Question Nos. 2 to 6 , attempt

any twa parts from three parts. Each part carries 6 marks.
Use of scientific calculator is allowed.

Q. I Attempt ény five parts.

(i) There are 5 red chips and 3 blue chips in a bowl. The red chips are numbered 1, 2 3 4, 5,
respectively, and the blue chips are numberec_i 1,2,3, respectively. If 2 chips are to be drawn at
random and without replacement, find the probability that these chips have either the same

number or the same color.
(it) Verify that b(x; n,6) = b(n-x; n,1-6)
(ii1) Suppose X has the pdf

xS 0= < 2

fx (x)={ 0 elsewhere

then find P(% <X<1J.

(iv) Let X, and X, have the joint pmf plx,,x,) described as foliows:

(6, %) (0,0) o1 | (1,0 (1,1) 2.,0)

(2,1)

p(x,,x,) | =148 3/18 4/18 3/18 6/18

1/18

-and p(_x] .X, ) is equal to zero elsewhere. Find E(X, | x,). when x, =1.
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(v) Let X be a random variable such that E[(X — b)?] exists for all real b. Show that E[(X - I
b)?] is a minimum when b = E(X). :

(vi) Find the median of the distribution

f(x):;(i%?], —§0<x<oo ‘. .

(vii) Suppose that the number of items produced in a factory c_iuring a week is a random variable
X with mean 500. If the variance of a week’s production is known to equal 100, then find the

lower bound for P{X — 500 <100}.

Q.2 (i) Show that in the limit when 7 — <, 6 — 0and nf = A remains constant, the number of
successes in the binomial distribution B(n,6) is a random variable having a Poisson distribution

with the parameter 4.

(ii) Show that if X is arandom variable having a binomial distribution with the parameters » and
6, then the moment generating function of

X —nb

ﬂInﬁ’il—Gi

approaches that of the standard normal distribution when n — .

(iif) Show that the moment-generating function of the géometric distribution is given by

&I

M“'(I):l—e’(l—ﬁ)

Use it to show that ,u:IE and o’ =151£.

Q.3 (i) Show that the 74 moment about the origin of the gamma di stribution is given by

,_BT(a+r)
Aur = r(a)

and hence show that the mean and variance are given by u=af and o’ =ap’.
(ii) Let X, and X, have the pdf

8xi1x, 0 <'5c1 <x<1
X 3 —
f 661, %2) { 0 elsewhere

Evaluate E(7X, X2 +5X,).

= e —
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(iii) Let £, i) =% fxd, 0<x < x,,0 <x, <1, zero elsewhere, and

5 (x,)=c,x3,0<x, <1,zero elsewhere, denote respectively , the conditional pdfof X,
, given X, =x,, and the marginal pdf of - X , . Determine:

(@) The constants ¢,and c, . )
(b) The joint pdf of X, and X, . .

1 Wiy
(C) P(Z <X| <E/X3-—8J.
(d) P[%<X, <%J

Q. 4 (i) Let the random variables X and Y have the joint pdf

_fFy I<x<l0<y<l1
foy )_{ 0 elsewhere

1
Compute a) P(X : 55)

b) P(X, +X,<1)
C) Py
(i) Let f(x),x,)=21x7x] ,0<x, <x, <1, zero elsewhere, be the joint pdf of X, and
.
(a) Find the conditional mean and variance of X, given X, =x,, 0<x, <1 )
(b) Find the distribution of ¥ = E(X,/.X,)
(iii) Let the continuous type random variables X and Y have the jeint pdf

fer? D<x<y<oo
feoy) = { 0 elsewhere

Find

(a) mgf of joint distribution.
(b) Cov(X,Y)

(¢) Are the random variables dependent?

Q.5 () If X and Y have a bivariate normal distribution, show that the conditional density of

Y given X =x is a normal distribution with the mean




and the'variance

ol =all=0’) o

. (ii) Given the joint density

_(xe™ ) x>0andy >0
f&.y) { 0 elsewhere

find gy, .

(iii) Given the joint density

_(24xy x>0,y>0andx+y<1
fexy) = { 0 elsewhere

Find the regression equation of Y on X usihg the formula

o,
Hyx = Hy + p~0-—;(x _#1)

Q.6 (i) State and prove Chebyshev’s Inequality.

(i) Let X be the number of times that a fair coin, flipped 40 times, lands heads. Find the
probability that X =20. Use the normal approximation and then compare it to the exact

solution.
(iii) Suppose that the chance 6f rain tomorrow depénds on previous weather conditions
only through whether or not it is raining today and not on past weather conditions.
Suppose also that if it rains today, then it will rain tomorrow with probability & ; and if it
does not rain today, then it will rain tomorrow with probability 8.If & =0.7and p=04,
then calculate the probability that it will rain four days from today given that it is raining

today.
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