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3 EMT-XII (UT-228/16)
( English Version )
Group - A

Answer any two questions. 10 x 2 =20

Two urns contain respectively 2 white and
1 black balls, and 1 white and 5 black
balls. One ball is transferred from the first
to the second urn, and then a ball is drawn
from the second urn. What is the
probability that the ball drawn is white ? 5

If the probabilities of n mutually
independent events are p;, p,,...,p, , then
show that the probability that at least one
of these events will occur is

1—(1—p1)(1—p2)...(1—pn). 5
The probability that A can solve a certain

problem is % and that B can solve it is % .

If both try it independently, what is the
probability that it is solved ? S

If X s
parameter W, then prove that

Poisson  distribution with

o0
X<n)—%j e *x"dx, where n is any
u

positive integer. S

RSEREERE

EMT-XII (UT-228/16) 4

3.

a)

b)

A point is chosen at random on a semi-
circle having centre at the origin and radius
unity and projected at a point on the
diameter. Prove that the distance of the

point of projection from the centre has

probability density for -1<x<1.

nyl—x

5
For the Poisson distribution with parameter

h =y k itk
pu, prove that pu, ;=p uk—1+d_u’

Hence calculate y; and y,. 5
A straight line AB is divided by a point C
into two parts AC and CB whose lengths
are a and b respectively. If points P and Q
are independently chosen at random on AC
and CB respectively, find the probability
that AP, PQ, QB can form the sides of a
triangle. 5
Show that acute angle 6 between the least

square regression lines is given by

tan0 = 1—p2. ZxGyQ

p oy + 0y
Find the values of 0 and discuss the cases
when p=0 and p=+%1. 5
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Group - B
Answer any three questions. 6 x 3 =18

S. A point P is taken at random on a line segment
AB of length 2a. Find the probability that the

area of the rectangle AP.PB will exceed la2 .

2
6. Prove Schwartz's inequality for expectations that

{E(XY)}2 < E(XQ)E (Y2), and hence deduce that
-1<p (X,Y)<1.

7.  Show that a function f( x) given by

X ; O<x<1
f(x)=<X k—-x; 1<x<2
0 ; elsewhere

is a probability density function for a suitable
value of the constant k. Calculate the probability
that the random variable lies between % and % .
8. If ( X, Y ) has the general bivariate normal

distribution, show that

2 (X-m )Y -m,) (Y-m )
il o L+ ——7—/(1-p7)
* x°y oy

has a x2 -distribution with 2 degree of freedom.
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9.

10.

11.

12.

13.

14.

15.

Let XnT)a and YnT)b as n > o.

Then show that Xn/YnTa/b as n— oo,

provided b= 0.
Obtain Bernoulli's theorem as a particular case
of the law of large numbers for equal
components.
Group - C
Answer any four questions. 3x4=12
If t has t-distribution with n degrees of freedom,

then show that t° is an F (1, n) variate.

Show that a function which is |x| in (-1,1) and
zero elsewhere is possible probability density
function, and find the corresponding distribution
function.

If Xis a normal (m,c) variate, prove that

_+(b-m) (a-m
P(a<X<b)—¢[ = ) (I)( = )and
P(|X-m|>ac)=2[1-¢(a)], where ¢(x)
denotes the standard normal distribution

function.
If F(x) denotes the distribution function of a

random  variable X, then show  that
Pla<X<b)=F((b-0)-F(a)
Pla<X<b)=F((b)-F(a-0).

Determine the value of the constant k which
makes f(x,y)=kxy (0<x<1,0<y<x) a joint
probability density function. Calculate the

marginal density functions, and show that the
variates are dependent.
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16. If X and Y are uncorrelated, find the correlation
coefficient between the linear combinations
a; X + b)Y and an X + b2Y .

17. If the regression lines are x+6y=6 and
3x+2y =10, find the means and correlation

coefficient.

18. Let X;,X5,....X,,... be a sequence of pairwise

uncorrelated random variables having finite

means my,my,...,m and standard deviations

S
01,02,...,0n,...respectively. Show that the law of
large numbers holds if the sequence {c,} is

bounded.
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