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(iii) If X is a random variable that takes only

nonnegative values. then Show that for any value

a > 0,
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l. (i) If X has the probability density

74 588

f(x1, x2)=
xl +x2

0,

f or x>0
elsewhere

if 0<x1 <1, 0<x2 <1

elsewhere

f(,)=
0

(iii) The mean height of 500 students is 151 cm and

the standard deviation is 15 cm. assuming that

the heights are normally distributed, find how

many students have heights between 120 and

155 cm? (6.5)

(i) Calculate the correlation coefficient for the

following heights (in inches) of father's (X) and

their son's (Y): (6.5 )

x 65 66 67 67 68 69 ?0 72

67 68 65 68 12 69 7t

(ii) If X, Xz, X,,......... X, constitute a random

sample from an infinite population with mean p,

the variance o2 and the moment generating

function Mr(t) then show that, the limiting

Find k and P(0.5 < X < 1). Also find the

distribution function of the random variable X

and use it to reevaluate P(0.5 <X< 1). (6)

6

I

Find the marginal pdf of X, and X, and compute

P(Xr + X2 < l). (6)

(iii) Let X be a continuous random variable with pdf

f(x) : ke u*, 0 < *. oo. Find E(X), E(X2), Var(X)

and the cumulative distribution function. (6)

distribution of Z=X, !
o/Vn

as n -) co is the

(6 5)standard normal distribution.

(ii) Let the random variables X, and X, have the

joint pdf

2
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Are X, and X, independent? (6.5)

(i) Suppose the joint moment generating function,

M(t, t2), exists for the random variables X and

Y. Then X and Y are independent if and only if
a

M(tp t2) = M(tr, 0)M(0, t2). (6.5)

(ii) If the probability density of X is given by

4 588

2. (i) If a random variable X has a discrete uniform

distribution f(x) = for x: 1,2,3...k. then find

the mean and variance. (6)

(ii) Let the random variables X and y have the joint
pdf

if 0<x<y<oo
elsewhere

Find the moment generating function of the joint
distribution. (6)

(iii) Let the random variables X and y have the joint
pdf

if 0<xcy<l
elsewhere

Find the conditional pdf of X given y = y and

the conditional pdf of Y given X = x. (6)

3

f(-,, *r)={8x,x2

0,

if 0<x, <x2 <l
elsewhere 1

k

5

( ^-vf(x, y)=1"' 
[0,

r(,., r)={;,

r(*)= 630x4 (l - x)4 , for 0<x<l
elsewhere0

Find the probability that it will take on a value

within two standard deviations of the mean and

compare this probability with the lower bound

provided by Chebyshev's theorem. (6.5)

P.T.O
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(i) lf X is a Poisson distributed random variable

with Parameter l' then Prove that

r,,*r=r[rp-r.*] "' 
t=1,2'3'"""

(i) If a random variable X has a beta distribution

then show that its mean and variance are given

by:

.r,'r00
= 

- 
ano o- = -----'---';- -- 

.-ct*g -"- 
(c+P)u (cr+P+l)

4
j

(6)

(ii) If the probability is 0'60 that a girl child exposed

to a certain contagious disease will catch it' what

is the probability that the eleventh girl child

exposed to the disease will be the fifth to catch

it? (6)

(iii) Let the random variables X and Y have the joint

pdf

(ii) If the exponent of e of a bivariate normal density

of random variables X and Y is

then find mean of X, mean of Y' standard

deviation of X, standard deviation of Y and the

correlation coefficient of X and Y' (6 5)

(iii) Let the random variables X, and X, have the

joint Pdf

tr
(6. s)

r(*, v)=
if 0<y<x<l

elsewhere

6y

0,

Define Z
zx find the mean and variance of

Z

3

(6)
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