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STATISTICS
( Core )
Paper : STSC-2
( Probability Theory and Stafistical Distributions )

Full Marks : 50 (60 for 2023 Batch)
Time : 2 hours (2% hours for 2023 Batch)

X The figures in the margin indicate full marks
Jor the gquestions.

1. oo RPWHEE [/ W% Tedn! Ik Sfereat :  1x6=6

Choose the correct answer from the
following alternatives :

(@) D R ARES WA @R TSR ST
The probability of intersection of two
mutually exclusive events is always

(i) S
infinity
(@) T
zZero
(i) 9T
one
(iv) €99 GBS T
None of the above
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(2)

(b) %ﬁm:{m@w'eﬂmﬁmﬂaﬁmwﬁs
QX G & IR iRt 3o
In tossing three coins at a time, the

babili .
ip;ro ability of getting at most one head

3 | |
Uy (i) g
(i) 5 (iv) %

M X i
(c) il mu‘-lﬁf o m W, O/ EleitX) 5

If X is a random variab, i
is known as 'e, then Ele™]

(i) GREPTE o fiprosr

characteristic function

(ii) YT o Rpies

moment generating function
(i) TSRO Fom fpry <
Vprobability generating function

(iv) 8°R9 b8 Ty
None of the above
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(3)

(d) BET IFO @3 Rew W |
Geometric distriBﬁtion is a particular
case of

(i) oM 3%
binomial distribution

(i) ¥INF Fom 351
 negative binomial distribution
(iti) &5 IG

Poisson distribution

(iv) *RIBENEI IBT
hypergeometric distribution

(e) B! T PN DORFT LIS <Y

The ratio of two independent standard
normal variates is a/an

(i) FNY oo

normal variate L
(i) ST v

exponential variate
(iii) % =%

Cauchy va'xfiéite

(iv) ROt oo

beta variate
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o awamﬁmmmi,q'

The range of the beta variate of first

kind is B g
) (0, =) fii) (~w, )
(@) (0, 1) () (-1, +1)

2. Wﬁﬂﬂﬁ{@ﬁm%ﬁﬁmwm 4x3_12

An
swer any three questions of the followj
ng:

forat |

State and prove
th
probability for tw oeeid

“"B'Wmm
{R

(a) @WAWBKW R a o

dition theorem of

(b)
ok or e fa
A random varj
abl
’ probabxhty dxsmbt:1 tﬁ has the following

X7 917 L0 1 o

‘ Value of X 3 4 5 4 .
| P(X) .
(X) ._0k2kk..3kk22k2k2
) : 7I2+k
(i) k Sfrsar
Find k.

(i) P(X <6) Sfreqt|

Flnd P(X<6). 4
2+2=
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(c) a‘mmwxw quwwwc‘m
e il 4199

Two random variables X and Y have the
following joint density function :

flx,y)=2-x-y; 0<x<1,0<y<l1
=0, otherwise (S+%1)
X e Y3 2fe seRel Rewm fd wn
Find the marginal probablhty
distribution of X and Y.
Foo ITTE TP FIS 6 I Py =0

Derive Poisson distribution as a limiting
form of binomial distribution.

(@)

3. wmﬁm%ﬁﬁmwm: 6x3=18
Answer any three questions of the following :

() TORER @IeF oY Frt A o
1 ' 3
State and prove the theorem of
compound probab1hty

(i) aﬂmm@sm N WE 3B A W=
WIﬁmwaﬁaﬁme
mmmi’alﬁﬁmm
= W, om /O FWH FA QAW
seifet e 3

(a)
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2, 3)3 oire

SIF (if) B(2X +3), &), i) vix)

P(X=p<T
( r"g: (r=1,

If a i

1, 2, 3 wi .
3 with probabﬂity P(X

(r=1,2,3), find 4 r)=§»
(lll) E(2X+3). (l} E(X)’ (ll) V(X) and

(c) LG 3577 sveegy

ot
TIIE! Ff 41 | e SIF W g

1+1+

Defi ] 2+2=6
ite :;12 ni;:omemc distﬁbutjon

the meann;ngeneraﬁng funct:io:n g find
ot variance o - Derive

dzstrlbu.tlon from ft the geometrjc

generating function, S Moment

( 7))

(d) e oY R I e i =i WR g
? e = 1+5=6

Define beta distribution of first kind
and derive its mean.j2i;

. 'wmﬁm@tmwm; 7x2=14

Answer any two questions of the following :

@ (i) 9 FEES 25% aaisfﬁw, 15%
g3 TS 9F 10% QAR TABIS
S84 77 ARG | q&H QG TIPS
% et T @S ATe Tq TR
Rl R, M ©8 TS Taid
7 A o8 e A TS T8
R el ey 2+2=4
In a college, 25% of the students
failed in mathematics, 15% of the
students failed in chemistry and
10% failed in both. A student is
selected at random. What is the
probability that he failed in
mathematics, givén that he failed
in chemistry? Also find the
probability that he failed in
rnatherngtics or in chemistry.

(ii) A BR GO ot B I 2l T
PAnB)< PA)< PAUB)<PA)+P(B) 3
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If A and B are any two events, then
prove that

P(AnB)s P(A)< P(AUB) < P(A) + P(B)

(b) Rt wie ofiifed e e aififes
gore I G @ oge etk
Frewet 2R a9t T Fowst sReet e
s et Sferear | 24+2+3=7

Define mathematical €xpectation for
discrete and continuous random
variables. A coin is tossed until a head
occurs. Find the mathematical

expectation of the number of tosses
required.

(c) I 5oreq et ot | afy sty AY TICS X @Bt

TR DO 2, (S0 NS Wgeferrs ach Fiefs
MW R Bl T @ A o o

. =
SAEE W €7 @ st @ T @l
Ao, 2+5=7
Define gamma variate. If X is a gamma
variate with parameter A, obtain its
m.g.f. Hence deduce that.the m.g.f. of
2

- t
standard gamma variate tends to e?

as A > w,
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5. sfteR ToibE @

' "2
matic definition of probability.

@ﬁ Tl m : 4x2=8

stions of the following t

Write the axio

6. o erprrd R A
Answer any ftwo queé
()swe A It GO Bt Fiet TS 53T
a ﬂlﬁﬂﬂ“

4
e S et 0
pability that a leap year ,

is the pro . ]
‘s?l:aa‘c'tt;z at random will contain 53

Sundays?
oo W7 FD

% AT 3B
2% ot @w i

2+2=4
SEd |
- hat conditions, does the
i tribution tend tf) norma:
istribution? State .twq :imr;:ortan
d:t;arties of normal distribution.
P
SIS &TNed I
e Bt A
“ WW q‘%c:nimiﬁa* e B 1 1+3=4
? hypergeometric d.istri})utjon.
Define recurrence relation or ﬂ?e
Der;v?t)ilit;s of hypergeometric
proba

distribution-
* kK
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