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Full Marks : 50 (6O for 2023 Batch)
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The figures in the margin indbate full marks

for the questions

1. \eq bs-{6r <tG Efrs<t : 1x6=6

Choose the correct answer :

(a) $r'r+-"t< <RS frn qqffi ry1fut qnr

The probability of the intersection of two
mutually exclusive events is always

0 qfr{
infinitY

6, Tdi
zeto
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6,, qr
one

(b) F ltat A qFP B {lF B c A, P1a) qr+

i(s)u rlw {?{61f<E

Two events A and B such that B c A'

the relation between P(A) and P(B) is

(iul s"FK ,Ahe {''q{

None of the above

(t) P(Al < P(B)

(ii) PlAl> P(Bl

(iii) PIA)=P(B)

(iul s'Fr$ ett\e {{{
None of the above

<ft x ,qtl rr1&T EtrF qFF qil{ relRst {N
T4{ ,f (x) {{, Fzo E (E T ffiFII q{

If X is a random variable having the

probability density function /(x)' then

E (X) is called

0 qqs{{rq]

arittrmetic mean

(i, e(qlq{ $$
geometric mean

(c)
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(iul e<=e =<;
ha:rr,cnic mean

(iu) z."= :=q'ixF

firs: quartile

f lxl. :z=

The p:::abiltl' densi[' function of a
con-i:i.:,lus random variable X is /(x),
ther:

lu I <.'- .r: < I

,iu -'- -i: > 1

-1<_'' .rl < 1

s+=-< jle a-qs

\,:::e of the above

<-"=,3 ETl"f q-aE saa lqq
m.g.f. of Bernoulli distribution is

(q - Petl

(P - qet\

1q - Pet\"

(q+ Pet\-"
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A aqml{I <fi+< e[E6K x<it ?qcq'

The number of Parameters of the

normal distribution is

(L) 1

@2
(iii) 3

(iu) 4

2. gq< fr c+rcqt BfiA ax{ Gq{ fr{l : 4x3=L2

Answer arry three of the following :

b) 'r{Is{ 1t 5fiffFs wksI< fi56q <]Hil r-{t 1

'--' itrz" t*r< fiqrqrerqEqiE-+ t

Explain classical or mathematical

definition of probability' Also state its

limitations'

(b) ffis sltEr u-q-s (x'n < Ifut ffifut q-{q

v-m fr{I ?<q

The joint probabilitv density tufU:i:l
two-dimensional random variable (X'Y)

is given bY

f {x' al =2' o 1x11' o<g< x

:!'1.n,. = 0; otherwise

0 xqr I'< flAr{-{qffi{fitrq{t t

find marginal densitY function of

X and Y'

141
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(it) y < lcrtTfr !-{g rq{ fr.fr +-+, fi$ qrq

Find the conditional density
function of Y given X = x. '

(c) sfi x s} f;fr{ {IeT rffF {t, csrs flqH
FI G.

If X is a discrete random variable, prove
ttrat 

€
E(XJ=)e6>r1

r=L

(d) rTE n e-+ pT tw.s fr"tr <6q{ xel fril I

qqc E-c {"q-{{ eRI .{q<6-+{:nqi fr.fq r-{t r 4

Define binomial distribution with
paraxneters a and p. From the moEnent
generating function, obtain mean of this
distriburion.

4

6x3= 18s. ET{ ft c<rr ffifi $s{ Es{ frql :

Answer anJ- tlTree of the following :

(a) (, e GTerT fi xtffi A qi-+ ^r{ <rcr rsfrs-tr
€qTqs sq6t fr$ qls :fit6tT-{t I

State and proye the rnultiplieation
law of probabilig for two events
A and E.

3
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(i, qbr &R sfenT?lqs cq-*< A qq 6.
q-ft cq-<nq :ptR-or {qIEFcq +."E +qtirfls TsK cotar *qrl ,{fuorfit.
qfr qrqmr reRq ftqrq r 3

TWo players A and B have
probabilities I and { respectively to
win a race. Wtrat is the probability
that neither will win?

(b) {fr x qh {ERr EtrF q{ qFP

f{xl=c(l-x); 0(x<1, 6scg Eqs
frilrTq{ xn fr'fq wt r 2+2+2=6

If X is a random variable and

f (xl = C(1- x) ; 0 < x < 1, then find the
values of

0 E(xl
Gt) v{n
ftii) P(!<x.1')'-"' ' ta -" - 2)

(c) Ew<<clr t{co 4sE <ft-q xst ftm r cnlso m
.tTD <frfi ql$ qrs sPK6f rqH t 2+4=6

Define a Poisson variate with example.
Show that the mean and variance of
Poisson distribution are equal.

(d) qcqlqr <.hq :Tst ftfi r qt 1fiaq xKi fr'lk
T?tt I 2+4=6

Defrne geometric distribution. Obtain
the mean of this distribution.
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4. \5E-{ R ffiz<.i F gXT EET fr{l : 7x2=14

Answer any tuto of the following :

(a) (t) lfrx<it fie,n{ qqry .abr wxrt TR-<<

<z{ &fiq{ ErE A, B qFF c s fi$ ?<q
q-q 5es*rErrs qrflch $II{E 3fu 66
wR-w<t< wqfi +, * qrc 1. w":
eq-{ Er& qrryIrbr wKH TR< eFtlzt

rerRsT ftq11 4

A problem in statistics is given to
the three students A, B and Cwhose
chances of solving it are i, * *a *
respectively. What is the probability
,that the problem will be solved by at
least one of them?

rr4 s\qq s={T G, qfr a qr+ B fr ffic{t $I
ri+ Es, cerl-q?t
If A and B are any two events, then
prove that

P(ABI<P(A)< P(Au B)s P(A)+P(B) 3

(b) rrF.frs D-{-r qrc qfiT riliBs esir{r{ {(B,r
f;ll r fi1€<t G $t nIRr r-{s-{ cTqrFq{
flFft$ esrPfl, Eq-r tK qTftfrT e\e-rnr{

6a,,q+q-< Iq51 I qQ6lI emfr\r- TR< em <1T G ?

1+2+3+1=7

Defi.ne a random variable and its
mathematical expectation. Show that
the mathematical expectation of sum of
two ra:rdom variables is the sum of their
individual expectations. Can it be
extended?
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(c)

(8)

effir$ <frfi {rfiFs <1lfi fr?n sr+ sts offi

,C.a*- *+ ="=''t 
E-<1 I ft"loi <ffi -q44

*ilr""t ua.t c"n-+q u(r<lq R{ t sql$ql

<fi-{ frFfi q{t-ca-{ 4-{ r 2+2+3=7

Find the mathematical form' 9f the

#;ilisAbuti;; and exPlain the

:'#ffi" iit'ott'"d i" it' st"tt under what

ctnd,itions ui"omlJ aistribution tends

iJ'i.' rrtt*"r aisiriuutiont wlte three

;".";;t i"" of normal distribution'

( 2023 <{qrq-Erffi <tr{qcRq 10 qq{ )

{ Addittonal 10 marks fot 20}23 Batch }

s. s-aa <fiffirq'q{ utt' q+ effi6l Gfrre<l :

Find the mean and variance from the

fallowing distribution :* 

/(,' '' ; ) 
=8c*[;)'' x =o' 1o2' ",8

6. s-+< a1q{q< fi mrc{ 1tn B-e< ffi :

Answer any tr'tto from the

questions :

bt qIIEs "ffi{ q\sl ft{I r {I{H@IC< <IR'

or<t ett Atft're i3S1 6sK ercK wlRsl

ftfl{? 
l+3=4

Define random experiment: Y"t 
is the

chance tt'"t^'""15"i-{"T -*:l""ttd 
at

ffij;; *iu """i'i'i 
5-3 sundaYs?

( Continued)
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(b) rreTR-E {-{q Tq-+r riBI ftTI
kfi?llT<fr"{ r

qFP Qq]T

1+3=4

Dehne probability density function and
explain its properties.

(c) qrn <t{-{ c{plT-qcbn EMT ftil q-s ert*
T<I I

State and prove additive property of
gamma distribution.

***
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