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( English Version )
Group - A

Answer any two questions. 10 x 2 =20
If {A,}, be a sequence of events of a

random experiment and be monotonic, then
prove that P(limA,)=lmP(4,). )

For any n events Al,Az,...,An, prove the

Boole's inequality :
P(A1 +A2 +...+ An)s P(A1)+P(A2)+ ot P(An) .

5
There are 100 prizes in a lottery consisting
of 10,000 tickets. How many minimum
number of tickets are required to buy so
that the chance of getting at least one prize

is greater than % )

Define conditional probability. For any
three events A, B, C, show that product rule
is P(ABC)= P(A)P(B| A)P(C| AB). 5
Define Poisson distribution. There are
500 printing mistakes in a book of
500 pages. Find the probability that a
particular page contains at most 3 printing
mistakes ? 5
Write down the law of transformation of a
continuous random variable. If X be a
normal (m, o) variate, then show that

Y =aX+b (a, bare constants ) is a normal
(am+b, |a|oc ) variate. S
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4. a) Let the probability density function of a
random variable X be
1 _x
—e 40 x>0
flx)=4 40
0, elsewhere
Find (i) P(X <£15), (ii) P(40 < X <50) and
(iii) P(X >10). 5
b) A point is chosen at random on the
circumference of a circle of radius a. Find
the expectation of the distance of this point
from a fixed point on the circumference. 5
Group - B
Answer any three questions. 6 x3 =18
S. Define standard deviation of a random variable.
If ¢ be the standard deviation of the random
variable X, then show that
1) o2 = oy — m?
i) o2=E{X(X-1)}-m(m-1) 6
6. What do you mean by characteristic function of a
random variable ? Show that the characteristic
function of a Binomial ( n, p ) distribution
is (peit +q)" and that of the Poisson (p)
it
distribution is et (€ 1), 6
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Define independence of two random variables
X, Y. Show that a necessary and sufficient
condition for the independence of two random
variables X and Y is that their joint distribution
function F ( x, y ) can be expressed as the
product of two functions, one being a function of

x alone and the other being a function of y alone.

A vertical board is ruled with horizontal parallel
lines at a constant distance b apart. A needle of
length a ( < b ) is thrown at random on the
board. What is the probability that it will

intersect one of the lines ? 6

Define correlation coefficient. If p(X,Y) be the

correlation coefficient between the random

variables X, Y, then show that -1<p(X,Y)<1. 6

Show by Tchebycheffs inequality that in
2000 throws of an unbiased coin the probability
that the number of heads lies between 900 and

. 19
1100 is at least 50 6
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11.

12.

13.

14.

Group - C

Answer any four questions. 3x4=12

The probability density function of a continuous
random variable X is f(x)= 12x2 (1-x),

O<x<l.

Find P(| X -m|22c) and compare it with the
bounds of Tchebycheff's inequality. 3

Define convergence in probability of a sequence
of random variables.

If XnT>a when n — o and c is a non-zero

constant, show that cX —p—>ca when n — «.

Let X, Y be two random variables defined on the
same event space S. If F(x,y) be their joint

distribution function and b > a then prove that
F(b,c)> F(a,c). 3

If f(x,y)=3x2—8xy+6y2; O<x<l1l, O<yxl1
is the joint probability density function of two
random variables X, Y ; then show that X and Y
are not independent. 3

B.Sc.-815-G



15.

16.

17.

18.

3 EMT-XII (UT-228/15)

If f(x)= {e_x’ x>0

0, elsewhere

be the probability density function of a
random variable X, then find the expectation

3x
of g(X)=e 4 . 3
Let a random variable X follows binomial ( n, p)
distribution. Find the mean of X. 3
What is median ? Show that the median of a
normal (m,c ) distribution is m. 3
3 =3

If PA)= 7 and P(B)= 3 then prove that
3 5

=< <=,

g < P(AB)< 3 3
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