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Answer all the questions
QL. Choose and rewrite the correct answer for each of the following: 3x1=3
(@) If @(t) is the characteristic function of a random variable X then
M) lo@®l <1 (ii) eI <0 (i) o) =1 (iv) 9] <

(b) If a random variable X is defined to have an exponential distribution with parameter A > 0, then its
mean is given by

(i) e (i) 1/, i) 1/ 22 (iv) e

(c) Let X be a random variable with p.d.f. f(x) = % —1 < x < 1and X = Y2.The correlation coefficient
between X and Y is

(i) 0 (i) 1 (iii) -1

Q2. Write very short answer for each of the following questions:

(iv) -0.5
6X1=6

(a) Draw the graph of density function of Gamma distribution.

(b) Write the statement of theorem on effect of change of origin and scale on M.G.F.

(c) Find the probability generating function of Y =X + 1.




(d) Mention the probability which is given by fy (y) = ffzo fxy(x,¥) dx if f(x,y) is the joint density
function of random variables X and Y.

(e) If one of the regression coefficients is greater than unity how will be the other?

(f) Give the statement of De-Moiver-Laplace’s Central limit theorem.

Q3. Write short answer for each of the following: 5x3 =15

(a) State and prove Holder’s inequality for moments.

(b) A random variable X is Uniformly distributed in (0,1), find the probability function of Y = X2 + 1.

(c) During the period of reduction sale, after the appointment of a particular advertising agency, the
sale is distributed exponentially with parameter A = % If the sale on 3 days are checked at random
what is the probability that on those days the increase is 8 units (Given that e=* = .0183).

(d) Draw the normal density curve and give two characterizations depicted by the curve.

(e) Examine whether C.L.T. holds or not if P(X, = +2¥) = %
Q4. Write short answer of the following: 5x4 =20

—-a

() Show that the probability generating function of Y = XT, b>0 is s /b PX(sl/b ) .

(b) If @(t) is the characteristic function of a random variable X, prove that @(t) is uniformly continuous.

(c) A daily passenger has taken shelter by the way of his availing the train as soon as the rain stars. If the
continuation of rain follows approximately a Gamma variate with parameters « = 2 and 8 = 1—10 and
if the rain stops within half an hour, he can avail himself of the train at an eleventh hour. Find the
probability that he would get that particular train.

(d) If three uncorrelated variables x4, x,, x5 have the same standard deviations, find the coefficient of
correlation between x; + x, and x, + x3.

(e) If arandom variable X,.(r = 1,2, ..., n) assumes the values r and - only, and all X,.'s are
independent, show that law of large cannot be applied here.

Q5. Answer the following questions: 6x2=12

(a) A random variable X has the following probability function values of X:
X 0 1 2 3 4 5 6 7

PX) | 0 | k | 2k | 3k | 2k | K& | 2K | 7K2+k

(i) Find the value of k. (ii) Evaluate P(X < 6) and P(0 < X < 5) (iii) Determine the distribution
function of X.

OR

“A random variable may not have moments although its M.G.F. exists.” Justify the given statement

with example.



(a) If Xis a random variable which assumes only integral values probability distribution .

P(X =k) =pi,k =0,1,2,... and P(X > k) = qj sothat qx = Ps1 + Psz + = 1 = 2o
and two generating functions are P(s) = pg + p15 + p2s2 + -+ and Q(s) = qo + q15 + q28% + -+,

prove thatfor —<s <1, Q(s) = 1125)_
OR
A random variable X has the exponential distribution given by
e*, forx >0

fe ={

0, elsewhere
Find the probability density of the random variable Y = v/X. Give the diagram of this transformation.
Q6. Answer any two of the following: 6x2=12

() On x-axis (n+1) points are taken independently between the origin and x = 1, all positions are being
equally likely. Show that probability that the (k + 1)" of these points, counted from the origin, leis

in the interval x — %dx tox — %dx is nc (n+ Dxk (1 — x)"Fdx.

(b) If random variable X have Beta distribution of first kind with parameters « > 0 and g > 0, find the
mean and variance of X.

(c) The mean yield for one-acre plot is 662 Kilos with a s.d.32 kilos. Assuming normal distribution how
many one-acre plots in a batch of 1,000 plots would you expect to have yield (i) over 700 kilos, (ii)
below 650 kilos,.[ Given P(0<Z<1.19)=0.383 and P(0<Z<0.38)= 0.148]

Q7. Answer any one of the following: 6x2=12
(&) Show that if X;and X, are standard normal variates with correlation coefficient p between them,
then the correlation coefficient between X;2 and X, is given by p2.
(b) State and prove Chebychev’s inequality.

(c) Establish an expression for Moment generating function of bivairate normally distributed random
variables X and Y.




