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PROBABILITY THEORY AND RANDOM VARIABLE

SECTION-A (10 Marks)
Answer ALL questions

Maximum: 75 Marks
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Module
No.

Question
No.

ALL questions carry EQUAL marks (10 x 1=10)

Question

K
Level

CcO

If P(A)=0.3, P(B)=0.5, and P(A N B)=0.1, then P(A U B)=
@06 ()07 ~ ()08 " (d)09

K1

COl1

Bayes’ theorem is used to find
(a) Prior probability ~  (b) Posterior probability
(c) Dependent probability (d) Sample probability

K2

ol

The total probability of all possible values of a discrete
random variable is : :
(@) 0 (b) 1 (c) © (d) Undefined

K1

CO2

If X and Y are independent, then E[XY] =
(a) E[X]JHE[Y] (b) E[X]*E[Y]
(c) E[X-Y] (d) None of these

CO2

If X and Y are independent, then f(x,y)=

(a) fx(x) + fx(y) (b) fx(x) x fx(y)
(c) fx(x) / fx(y) (d) None of these

K1

CO3

The cumulative distribution function of (X,Y) is
(@) P(X<x, Y<y) (b) P(X=x, Y=Yy)
) PX>x,Y>y) (d) None of these

CO3

The probability generating function (PGF) is applicable to
(a) Continuous random variables

(b) Discrete random variables

(c) Both types

(d) None

K1

CO4

The characteristic function @x(t) of X is always

(a) Real (b) Imaginary
(c¢) Complex (d) Zero

CO4

The Law of Large Numbers is related to
(a) Averages (b) Variance
(c) Probability density (d) Skewness

K1

CO5

10

The Central Limit theorem helps to approximate distributions

using
(a) Normal distribution (b) Binomial distribution
(c) Poisson distribution (d) Uniform distribution

CO5

Cont.
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SECTION - B (35 Marks)
Answer ALL qqestions

ALL questions carry EQUAL Marks (5 x7=35)

Cont...

Module
No.

Question
No.

Question

Level

cO

11.a.

An urn contains 6 white, 4 red and 9 black balls. If 3 balls are
drawn at random, find the probability that: (i) two of the balls
drawn are white (ii) one is each colour (iii) none is red.

(OR)

11.b.

State the applications of Bayes theorem.

Co1

12.a.

Sketch the properties of distribution function.

(OR)

12.b.

Show that (i) If X and Y are random variables, then

EX +Y)=EX)+E(Y)
(i) If X and Y are independent random variables, then

E(XY) = E(X) . E(Y)

CO2

13.a.

Define (i) Marginal probability distribution
(ii) Conditional probability distribution
(iii) Joint probability function :

(OR)

K4

13.b.

Given two variates X and X> with joint density function f (xi,
x2), prove that the conditional mean X (given Xi) coincides with
(unconditional) mean only if X; and X» are independent.

CO3

14.a.

Describe moment generating function and characteristic function.

(OR)

14.b.

Four tickets are drawn, one at a time with replacement, from a set
of ten tickets numbered respectively, 1,2,..., 10, in such a way that
at each draw, each ticket is equally likely to be selected. What is
the probability that the total of the numbers on the four drawn
tickets is 20?

K3

CO4

15.a

State and prove Bernoulli’s weak law of large numbers.

(OR)

15.b.

Examine whether the weak law of large numbers holds for the
sequence (Xx) of independent random variables defined as

follows:
P(Xy =425 = 2@+ pXy =0)=1—27%

COs5

Cont...
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SECTION -C (30 Marks)
Answer ANY THREE questions

ALL questions carry EQUAL Marks (3x10= 30)

| ;
! Mod ti
1 ;:le Qu;so.on Question . CO |

Suppose one person s selected at random from a group of 100 \
persons known to confirm the following patterns of political

' ‘ views \
! ‘~.
| \ T K2 |COl
| | |
o |
\ 40 | k

| What is the Srobability that the man selected is @ communist?
" \ Find the mean and variance of the probability function \ '\
| 2 1 x—-1 \\
-8 p(x) = ig G forx =123 K3 |CO2 \
1 0 otherwise

| The joint density function of a bivariate distribution is given by
‘ 2 2
\ fGx,y) = 4xye " ) x20,y20

Find the marginal and conditional probability density
functions. Are X and y independent?

| s
\

The probability density function of the random variable X

| \n ' | follows the probability law: | \
\ 4 | \ p(x)=-2%exp _\x;f)\)'_m<x<oo \ K3 kico4\
| \ | cind M.G.F of X, Hence find EGO) and V(X). \ L
l W State and prove weak law of large numbers. | K2 COS’E

7-Z-Z END







