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B.A./B.Sc. (General) 5" Semester
- (2122)
MATHEMATICS
Paper-111 : Probability Theory

Time Allowed : Three Hours] [Maximum Marks : 30

Note :— Attempt FIVE questions in all, selecting at least TWO
questions from each unit.

UNIT—1

1. (a) For any nevents A, A,, ..., A, Prove that

P[L"JAJ <YPA). ;

(b) An urn contains 10 white and 3 black balls, while another
urn contains 3 white and 5 black balls. Two balls are
drawn from the first urn and.put into the second urn and
then a ball is drawn from the second urn. What is the
probability that it is white ? 3
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2. 43

(®)

(b)

Lee x>0

Let f(x) ={ } be the probability

0 ., elsewhere

density function of a random variable X. Then find :

(i) Constant C |

(i) The distribution function f(x)

(- P(2=X=3)

() P(X 2 1). . 3

Let X have prﬂobability density function

| 1
f(x):{g(le-l) : —1<x<1}.

0 , elsewhere

Find mean and variance of X. 3

A random variable X has probability density function given

267 - x>0
by f(x)=
=1 s Xel)

Find :
(1 the moment generating function

(i) first four moments about the origin. 3

If X ~ B(n, P). What is the distribution of Y =n - X ?
5
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4. (a) IfX has Poisson distribution with parameter m, show that
the distribution function of X 1s given by

F(x et dt: 1.2

B +1)I = :
X

(b) If X ~B(n, P), show that E[-——) = P and
n

V[_}g) - P(l—P). :
n n
UNIT—II

5. (a) A random variable X has exponential distribution with

parameter d = 3. Find :

(1) P(X = 4)

(i) Standard deviation

(iii) Coefficient of variation. =3
(b) Dé’ﬁne uniform random variable and show that mean

deviation about mean of unifﬁnn distribution on [a, b]

b—-a
4

18 3

6. (a) A random variable X has probability density function

S HEe®

1
f(x)= € *, ~0<X<®,
() N2m . _
Find the coefficient of (i) skewness (ii) kurtosis. 3
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(b) Obtain a recurrence relation for the moments of a normal

distribution. 3
7. (a) The Joint probability distribution of random variables X

and Y is given by

P(X=O,Y;0);P(X:0, Y=1D=PX=0,Y=-1)and

PX=0,Y=0)+PX=0,Y=D+PX=1,Y=-1)=1.

Find :

(1) Marginal distributions of X and Y

(@) Conditional probability distribution of X given

Y = 0, where X and Y take values —1, 0 and 1.
3

(b) Prove that the coefficient of correlation is independent of

change of scale and origin. 3
8. (a) Let X and Y have joint probability density function

X+¥-; i Ocx ]l U<y<]
f(x, y)--{ }

: elsewhere

Find the conditional mean and variance of Y given
=gy <] 3
(b) Let X and Y have a bivariate normal distribution with
mean W, and p,, variances o; and o2 and correlation

coefficient r. Then prove that X and Y are independent iff
=1 3
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