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Answer five questions, taking one from each unit.

UNIT-1

1. (a) Whatisexpectation? State and prove the addition rule of

mathematical expectation. 1+3=4

(b) Acoinistossed four times, let X be the number of heads. Tabulate
the 16 possible outcomes with the corresponding values of X. By
simple counting, derive the probability distribution of X and hence
calculate the expected value of X. 4

(¢) Two random variables X and Y have the following joint probability
density function:

2—-x—-y; 0<x<1,0<y<1
0; otherwise

f(x,y)={

Find (i) Marginal probability density function of Xand Y.
(1) Conditional density functions

() Var(X)and Var(Y) 1+2+2=6

2. (a) Define moments and moment generating function of arandom
variable X. If M (¢) is the mgf of a random variable X about the

d"u(?)
dt" o

origin, show that the moment ' is givenby p’ = {

1+2+2=5
_]-



(b) Find the moment generating function of the random variable whose
momentsare:p’ = (r+1)12" 3

(c) Let Xand Y be two random variables each taking three values—1,
0 and 1, and having the joint probability distribution

X—
Y] -1 0 1 Total
-1 0 0.1 0.1 0.2
0 02 ( 02 | 0.2 | 0.6
1 0 0.1 0.1 0.2
Total 02 [ 04 | 04 1

(1 Show that Xand Y have different expectations.
(1) Prove that Xand Y are uncorrelated.

(i) Find Var(X)and Var(Y).

(iv) Given that Y = 0, what is the conditional probability
distribution of X'? 172%x4 =6

UNIT-II

3. (a) Define binomial distribution. State the physical condition for binomial
distribution. 2+4=6
(b) Derive the Poisson distribution as a limiting case of binomial distribution.

8

4. (a) Obtainthe moment generating function of binomial distribution and
hence find the value of mean and variance of binomial distribution.
3+4=7
(b) If Xand Y are independent Poisson variates such that
P(X=1)=P(X =2)and P(Y =2)=P(Y =3).
Find the variance of (X —2Y). 4
(c) If Xand Y are independently distributed Poisson variates with

parameters m and n respectively, then prove that X — Y is nota Poisson
variate. 3



UNIT-II1

5. (a) Defineuniform distribution with usual notations. Find mean, variance
and moment generating function of uniform distribution. 6
(b) Write four properties of normal distribution. Show that even order
moments about mean of normal distribution are given by
w,, =1.3.5....2n-1)c”" . Also, find the mgfof normal
distribution. 2+4+2=8

6. (a) Define normal distribution. Find the normal distribution as a
limiting form of binomial distribution. Prove that for normal
distribution, the quartile deviation, the mean deviation and the

standard deviation are approximately 10:12:15 2+4+3=9
(b) Show that odd order moments of normal distribution are zero.
Define the gamma distribution. 3+2=5
UNIT-1V

7. (a) Xand Yare two random variables with variances o and o,

respectively and r is the coefficient of correlation between them.

Ox

IfU=X+KY and V:X+[ ]Y,ﬁndthevalueostothat

Oy

U and V are uncorrelated. 7
(b) Whatis regression coefticient? Show that correlation coefficient is
the geometric mean between the regression coefficients. 1+2=3

(c) Fitasecond degree equation Y = a + bx + cx” by the method of
least square. 4

8. (a) Prove that Spearman’s rank correlation coefficient is

S
i=l1

=]t
p n(n® —1)



(b) Letthe line of regression of Y on Xbe Y = a + bx . Obtain the
normal equation for estimating a and b. 5

(c) Prove that the angle @ between the two lines of regression is given

2
by 6 =tan™ L=r (ZXGYZ 4
7| \o}+oy

UNIT-V

9. (a) Showthat1-R’,, =(1-7r;)(1-r.,),and using the above result

1.23
prove that:

. S T B _
() R,y =n;,+n;,1fn,=0

. 1-p)(1+2
(11) 1—R12.23 — ( p)( p)
(1+p)
are equalto p. 3+3+3=9
(b) Explain the properties of residuals. 5

, provided all coefficient of zero order

10. (a) Show that the partial correlation coefficient between X, and X, 1s

cov(X, 5, X,5)
\/Vélr(Xm ) Var(X2.3 )

(b) Write the properties of multiple correlation coefficients. 3

Nas =

(c) Derive the equation of the plane of regression of X, on X, and X,
5




