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STADSC-151T/066

FYUG Even Semester Exam., 2024

STATISTICS
( 2nd Semester )
Course No. : STADSC-151T

( Probability Distribution )

Full Marks : 70
Pass Marks : 28

Time : 3 hours

" I The figures in the margin indicate full marks
i for the questions
SECTION—A

Answer any ten of the following questions : 2x10=20

‘1. Define discrete random variable with
examples. State two properties of random
variable. '

2. If F is the distribution function of a random
variable X and if a< b, then show that

Pla< X <b)=F(b)-F(A)
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Define mathematical expectation of discrete
and continuous random variable. Prove that

m§+$nn.mg+w
where a and b are constants.

. Define moment-generating function and

characteristic function for both discrete and
continuous random variables.

properties  of characteristic

function.
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14.

15.

_ Answer any five of the following questions :

( 3)

prove that the mom
gﬁlmg .

of .Qum mC.bu of two inde trating function

variables is equal to Pendent random

th
moment-generating mc:o%o%aa:on of their
s.
X is a Dbinomial variate wi
A

variance 2. Find PR<X< th mean 4 ang

5).
What is hypergeometric distribution?

UnmbmmooEnﬂo&..
mean. stribution and obtain its

. Define beta distribution of second kind and

find its mean.

Write the definition of continuous uniform
distribution and obtain its mean. )

Discuss at least two importances of normal
distribution in Statistics.

SECTION—B

10x5=50

16. (a) Define probability density function

(p.d.f.). Let the p.d.f. of a random

variable X is given by
\.Canmkﬁle 0<x=1

Determine the value of the constant

such that PX <B= P(X > b). 1+3=
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(4)

Define cumulative distribution g,

E, What is the lower limit of oﬂgﬂmMJﬁ.
“gistribution function? A wmﬂhio
variable X has the following vnovmd.o.i,
function : ;:@

xex : 0 1 2 38 4 5 ¢
px-x: 0 k 2k 2k 3k k2 o snu.w

Find K, PO < X <4), P2

=X<5),p
and P{l <X <6). -

S)

17. (a)

1+34

Define joint probability density functjg,
Prove that if X and Y are anbmbamd.
continuous random variables, then QM#
p.df of U=X+Y is ¢

hw) = [ fxWfy U-V)dv

(b) Define joint distribution function of
two-dimensional random variable, Two
discrete random variables X and Y have

PX=0,Y=0)=2
9
PX=0Y=1=1
9
PX=1,Y=0=1
9
PX=1,Y=1=2
9
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(c)

(a)

(b)

(5)

Find @.5 marginal distribution, X and Y:
conditional vnoﬁvm.cw#% distrib !

- X ution of X
given Y =1. Examine whether X and vy

are independent. 2+1+1=4

Let joint p.d.f. of (X, Y) is
fley = Axy ;
= 0

I<sx<y 1<ys<2

5 Otherwise

Find the value of A. Hence obtain the

marginal distribution of X and Y. 1+1=2

Prove that mathematical expectation of
the sum of two random variables is
equal to the sum of their individual

expectations, provided all the expecta-
tions exist.

The bivariate probability distribution of

two random variables X and Y is given
below :

Y

=1 0 01 01
) 02 0-2 0-2
1 0 0-1 0-1

Find E(X), E(Y), V(X) and v(y). 4

( Turn Over )



19. (@

(b)

(c)

20. (a)
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A no:%:oﬁm M wwﬁoa vanable Xhag the
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If _ 1/2 5 l<xs2
_ 3-x0/2;: 2<x=3
cind B0 and EX L

n

te an x
Sta f expectation.

theorem o
If the nOmmmEm values of a ﬂgaog
<%m~u~0 X are o- H- Mq A then mﬁﬂos gwﬁ

EX= 3, PX>1)
n=0

Let X and Y have the joint ﬁnOUm,cEQ
density function

2; O0<x<yx<l
flx Y uﬁon otherwise
Show that the conditional mean ang
variance of X given Y =y are y /2 ang
y? /12 respectively. ;

Define cumulant-generating function of
m.nm.sn_oa variable. Discuss the effect of
change of origin and
cumulants.

scale

21.

(7))

state the uniqueness theorem of
moment-generating function. Let the
random variable X assume the value r
with probability law

(v)

ENHJMQLGN r=123,...

Find -the moment-generating function
and hence obtain mean and variance

1+3=4

() Show that the characteristic function of

a random variable is uniformly
continuous. 2

(@) Obtain mean, variance, p3 and p4 of a
random variable in terms of cumulants. 3

(p) I M() is the moment-generating
function of a random variable X about
origin, show that the moment p; is given

by
.| d
=ﬂuﬁ ,Ea#
dt s 2

(c) Define conditional expectation and
conditional variance of discrete and
continuous random variable X given
Y =yand Ygiven X = x. Also prove that

E(X) = E[E(X|Y)] 2+3=5

( Turn Over )



8 ) ‘
. (9)

e and yariance of ,05055_
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23- dis E&mvnbmon; Poij 3 ) . . Find the p.d >
d Y aré : SSon identify its distr 3 p.d.f. of X“ and
it X 2% pen SHOY that the condition, stribution. 3
: ’ 1 + < is bi . £
o &:wﬂwa% of X giver X 1 15 Piomial 3 MUSS the mean and the vari
stri gy — ) eta distri . variance of
di " e an of discrete Unifor,, 3 . ribution of first kind. . s
\h\ mﬂvﬂ& n?ﬂmoﬂ- m%mm.wﬁ. how Yyou will Use N \ Obtain
U pution iy . ) a th
distriP” etric distribution to estimay, 25- of e moment-generating function
:vionmn fish in 2 pond. normal distributi ]
he pumPe of B8 143, ST e L 2 and
, ial distri : combitizti §.Q. Prove that a linear
_ne neBAY° pinomial distribution, voriates 1o o of independent normal
23. (@ wcﬁ&a the Boao:?mnmnwmmcsm functiop is also a normal variate. ~ 2¥3<5
hence © n mean g D ]
Aa.m...... and 1404 _ () MM»W ¢ hmvrmow distribution and write its
yariance: : 149 | characteristic function. 2
f occurre .
e 80ME examples ©f ¢ nce of (c) Write the p.d  tributi
(b) Mhﬁumon gistribution: 11 different fields, e mﬁwa .m.mmmnpam distribution and .
Obtain the recurrence relation between .g.f.
moments of Poisson distribution
dp * K Kk
Brot u%zl +®$
where H, 18 the rth moment about
mean A 143=4
| 24. (a) Show thatfora normal distribution with -
H mean p and variance &
Won -1.3.5..-2n-1)c>" ;
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