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for the questions

SRR THRPTI TR no . 1. Answer :;-'the..-_.followmgi' questions (reasoning is
2 p ' not necessary) : 1x7=7

: RO (a) State the definition of mean deviation in
I A -1 10 | words

b - 2p : - .,
(b) State True or False for the following

relationship :
ok ok ok , Median = Sth decile # _

. ' - 60th percentile

(o State which of the following
~ relationships are correct : -

If x;/fili=12, -, n) is a f{requency
distribution, then—
n
@ Y filx;-%)=0
i=1 e
i) X filx =%|=0
~ L
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(d) State which of the statements is
correct .

In drawing box-plot, we use

() range, median and standard
deviation

(it) first, second and third quartiles
(e) Mention any two measures of skewness.
() Give the definition of harmonic mean

(g) Sta_te the advantage of coefficient of
variation over standard deviation.

2. Answer the following questions : 2x4=8

(a) Write a brief note on standard deviation.
(b) Define first and third quartiles.
(c) Write a note on non—fréquency data.

(d) Define rth raw and central moments
and state the relationship between

them. : 1+1=2

3. Answer any three of the following : - Ox3=15

(a) Prove that for any discrete 'I distribution,

standard deviation 1S, leaSt root-mean
square deviation.
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(b) Suppose you want to fit the equations of

the types (i) y=ab* and (i) y= ax”’.

Explain how you would fit them by

using the method of least square.
2+2Y2=3

(c) Define mode and derive its fofmula. 1+4=5

(d) Prove that the correlation 'coefﬁréient lies
between zero and one. S

(e Write an explanatory note on
Sheppard’s correction for moments. S

EITHER

4. (a) Compare and contrast between different
measures of dispersion. , 5

(b) Show that mean deviation is least when
measured about median;.

OR

5. (a) For the two vanables Xand Y, denve the '
' line of regressmn of XonY. S

(b) Find the standard dewatlon of the AP
series a a+d, a+2d,-- .o+, a+2nd. 5

EITHER

6. (a) fi) Define cumula.nts State  its
properties.
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(u) Fmd the __ cumulant generatmg
ﬂihCUOn of the random v’ariable

whose cumulaﬁts afe
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(b). Show. that the variance of weighted

- of n independent random vanables x; is
minimum when weights are. mversely
_proportmnal to the _correspondmg

variance.
OR

7 (a) Shew that if X', Y’ are the dewatmns of
the rand,om va,nables X and Y from their

respectwe means then

1 «f Xi _ Yy

i Ox Oy

gs‘ the number of observatlone. o 4

MYl
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(b) If X and Y are uncorrelated random
- variables with means zero and variances

012 and og' respectively, then find c?,,
2

Gy, cov(l, V) and correlation coefficient
between U and V where

U= Xcosa+Ysina
V =Xsina -Ycosa 1+1+2+2=6

EITHER

8. (@ In a frequency distribution, the
coefficient of skewness based on the
quartiles is 0-6. If the sum of the upper
and lower quartiles is 100 and median

1Is 38, find the value of quartﬂe
dewatmn 4

(b) (i If R is the range and o is the
standard deviation of a set of
observations x;, x,, -, X,, then
prove that ¢ <R. 4

(i) Write a note on factorial moments. 2
OR

9. Explain the concept of orthogonal
polynomials. Let P, the polynom1al of degree

p In x be given by
iC .xx/
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Paper : 1.2
( Probability—I )

Full Marks : 60
Time : 2%, hours

The figures in the margin indicate full marks
- ' for the questions

1. Choose the correct opﬁon/ Write True or False
of the following : 1x7=7

(a) Let A and B be two events. If
| P{Au B) = P(A)+ P(B)
then the events A and B are said to be
() independent
() mutually exclusive _
(1)) mutually independent

(v} None of the above

(b) Let A be an event. Then probability of the
' event A, i.e., P(A)=>0.
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(cc If A and B are two mutually exclusive 2. Answer the following questions : 2x4=8
events, then P(A /AU B} is equal to (a) If X is a non-negative 1nteger valued
(i P(A) variate, then prove that
. P(A) . 1 2
0, kP(X > k) = —[E(X?) - E(X))
P(A)+P(B) kgl 2 -
PAU B
1, i ]
P(A)

(b) A fair die is rolled twice. Let r be the

(iv) None of the abaove event that the first shows a number <2

o 4 . ble. Then the ' ' and B the event that the second throw

(d) I(;lettl‘ii) bz = rtfll;:'lc“ol:gnva;; X | ie F ( JC) shows at least 4. Describe the event

S uuon ) Coay )
always satisfies the relation F (x) <1 . . ANB and find P(AUB).

(e} Let X be a random variable having - | |
probability density function f(x}. Then ~ (c) The distribution function F of a continuous
the geometric mean of the random random variable X is given by
variable is represented by the relation .  F(x=0 . x<0

G= rmlogxf(X)dx - _ =x° , 0sx<1
| . . _1__3(3 x) , 15x<3

(H Let Xbea random vanable Then the ﬁrst 1 25 i 2 2
factorial moment about origin and the : , >

first moment about origin are same. Find the p.d.f. of X with comments.
(g) Let X be a random variable and a be any
arbitrary value. Then My _,(t)is equal to (d) From an urn containing a white and

) Mx (at) - b black balls, a certain number of k balls

T P | - 1s drawn and not replaced back, then a
(u,) M“X &) N R | ball is drawn from the urn. What is the
(iii) e"atMX t) N -

probability that this is white ball?
(iv) None of the above

A15—500/66 ( Continued ) A15—500/66 ( Turn Over )




(4 )

3. Answer any three of the following questions :

5x3=15

(a) A bowl! contains four balls, identically in

all respects, numbered 1, 2, 3, 4. A ball
is chosen at random. Events are defined
A,, A, and A; as follows :

Event A; occurs iff the chosen ball is
numbered either ior 4; 1=1, 2, 3

(i) Examine the independence of 4,, A,

( S )

(d) For a random variable X, prove that

(e} Concentric circles of radius 1 cm and 3 cm

are drawn on a circle of radius S cm. A
man receives 10, 5 or 3 points if he
hits the target inside the smaller circle,
inside the middle angular region or
inside the outer annular region respec-

and Aj. 3 tively. Suppose the man hits the target
(ii) Describe in words the events with probability % and then is just as
- - likely to hit one point of the target as

(A, U Ay )N Ay 2

the other. Find the expected number E

of points he scores each time he fires. S
(b) An urn contains N balls among which W :

are white. A random sample of nis drawn
without replacement and from this sample
another random sample of size m 1s | 10x3=30
drawn without replacement. Find that
the second sample contains exactly

4. Answer any threé of the following queétions ,

(a) A random variable X has distribution

L white ball function
white S. ' S
F(ix}=0 , x<0
(cc A communication system consists of =l-cosx O<x<m
n components each of which will ' - =1 x>

independently function with probability p.
The total system will be able to operate
effectively if at least one-half of the
components function. For what value of p
is a 5-component system more likely to

(1) Find the expectation of X.
(i) Find the variance of X.

(i) Find the median of X.

operate effectively than a 3-component (iv) Find the mode of X. 2Yx4=10
system? 5 o L
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(b)

(c)

(d)

(€)
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Let X be a random variable with
probability density function

J(x¥)=c(l-x), O<x<1

Find (i) the value of ¢, (iijju,, u; and Ug,

An urn contains N balls of which M are

white. A sample of n balls are drawn from
the urn. Let A, be the event that the

sample contains exactly k white balls and
B ; be the event that the jth ball is white.

Find P(B j [/ Ax) when the sample is
drawn (i) without replacement and (i) with
replacement. '

Let the probability P, that a family has
n children be op™, n>1 and

Po=1-op(l+p+p? + -

10

10

(i) Show that for k 21 the probability N

that a family contains exactly k boys
is 20p” /2 - p)*t1.

| (ii) Given that a family includes at least

one boy, show that the probability
that there are two or more boys is

r/@2- p)

Define characteristic function and

describe its properties. Obtain cumulant

-generating functions and its properties,

and hence obtain cumulants.

10

10

( Continued }
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Define the probability—classical,

relative frequency approach and
axiomatic approach. Discuss their
advantages and disadvantages with

examples.

State and = prove compound
probability rules. 10

* % &
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