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No.

Module

Question
No.

Question

K

- Level

CcO

A random variable is a function that assigns a to
each outcome of a random experiment.

a) probability b) real number

¢) sample space d) distribution

Kl

CO1

The probability mass function (PMF) is associated with
which type of random variable?

a) Continuous b) Both discrete and continuous

¢) Discrete d) None of these

COl

The expectation of a random variable X is denoted by:
a) V&) b) C(X)
) EX) dyM@X)

K1

- co1

The covariance between X and Y is given by
-2) EXD)-E(X)E(Y) b) E(XY)
c) E)+E(Y) d) EQO-E(Y)

Co2

Tf the MGF of a random variable exists in an open interval
containing 0, it uniquely determines:

| (a) The mean only

(b) The variance only

 (¢) The distribution of the random variable

(d) None of these

Kl

Col1

Which among the following is not a property of the

cumulant generating function?

(a) Cumulants are additive for independent random
variables '

(b) The first cumulant equals the mean

(¢) The second cumulant equals the variance

(d) The third cumulant always equals zero

Cco2

The mean of the Binomial distribution B(n,p) is
a)n?p b)np

Qp(l-p) d) np(1 —p)

K1

COl

The fourth central moment of a Poisson distribution with

- parameter A is
a) A W32 +A At V2

co2

The Chi-square distribution is a special case of:
a) Normal distribution ~ b) F-distribution
¢) Gamma distribution d) t-distribution

K1

"~ COl1

10

The Chi-square distribution is always:
(a) Symmetric (b) Positively skewed
(c) Negatively skewed (d) Normal for any n

CcO2

SECTION - B (35 Marks)

Answer ALL questions

ALL questions carry EQUAL Marks

(5.>< 7 =35)

Module
" No.

Question
No.

Question

K Level

CcO

Let X be a continuous random variable with pdf f(x)=k(1-x),

1l.a. with range space R:{x:0<x<1}. Find & and determine a

number b such that P(x < b)=P(x 2 b).

(OR)

11b.

The joint probability density function of two dimensional random

variable X and Y is given by
2,0sx<y<1
feN= - ,
{ 0,otherwise
Find the distributionof U =X Y.

K3

CO3
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12.a.

The probability function of two dimensional random variables X
and Y is shown below:

0 i 2 3 | h

1/18 3/18 1/18 1/18 6/18
2/18 2/18 1/18 | 2/18 7/18
1/18 1/18 | 2/18 1/18 | 5/18
1/18 6/18 4/18 | 4/18 1.00
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IV.  E(Y+D)

(OR)

12.b.

The joint probability density function of two dimensional random
variable X and Y is given below:
fO,»)=20<x<y,0<y<],

Find cov(XY).

CO3

13.a.

The r® raw moment (moment about zero) of a random variable X.
@ = (r+ 1)!2". Find cumulants of the variable X and comment
on the shape characteristics of the distribution of X.

(OR)

13.b.

The joint probability density function of two dimensional random
variable X; and X; is given by

flxy, %) = e CF1¥%2), 3y > 0,x, 2 0.

Find the characteristic function of the random variables and hence
moments.

K4

CO4

14.a.

Derive the first three moments of the Poisson distribution.

(OR)

14.b.

Write down any two properties of rectangular distribution.

K4

CO4

15.a.

Show that Fnl'nz = 1/Fn2,n1'

(OR)

15.b.

Prove that normal distribution is a particular case of x2-

distribution with n — 1 degrees of freedom.

K5

CO5

SECTION -C (30 Marks)
Answer ANY THREE questions

ALL questions carry EQUAL Marks (3 x 10=30)

Module
No.

Question
No.

Question

K
Level

co

16

The two dimensional random variable X and Y have the joint
probability density function
1%y, 0<x<y<1
flx,y) ==
0, otherwise
Find marginal and conditional distributions of X and Y. Also, find

the probability of the event A, where A: {Y:y = —;}.

K4

CO4

17

The probability distribution function of continuous random variable
X is given by f(x) = ¢, x > 0. Find moment generating function
of X and hence comment on the shape of the distribution of X.

CO3

18

The continuous random variable X has the probability distribution

| function

f) = r—lne"‘x“‘i,x >0,
Find its moments using characteristic function and comment on
shape characteristic of the distribution.

K4

- CO4

19

Derive the first four moments of the binomia! distribution,

K4

Co4

20

Let X, Xz, ..., X be a random sample from normal population
2

N(u,0%). Then prove (i) X and (i) %s; are independently

distributed as normal and chi-square respectively.

K5

COs
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