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STATISTICS

( Core )

Paper: STS C2

^  robability Theory and Statistical Distributions )
or

^  FuU Marks: 60
Time: 3 hours

^ The figures in the margin indicate JuU marks
2 p /o'" questions
«0 £C

rj ^ R<P5IC<IM<1 'MT mi ^ :
1x5=5

Choose the correct answer from the following
alternatives :

(a) ̂  ^ 7m
The probability of the intersection of two
mutually exclusive events is always

(i)

infinity
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I 2 )
( 3 )

zero

(iU) ̂

one

None of the above

^ ̂

ptbaS at a time, thety of getting at most one head is

IZM

(Hi)
(iv)

J_
8

(c)
12.

II a Poisson distribution, the second
moment about origin is 12. Then its
third moment about mean is

(i) 2

(U) 3

(Hi) 5

(iif) 10

24P/1143 ( Continuee^ j

(d) OTXHI sn^^H IxffT
The number of parameters of the normal
distribution is

(i) 1

jr^

(Hi) 3

(iv) 4

(e) asW £HW

The range of the beta - vanate of first
kind is

(i) (0, o°)

(ii)

fiitj (0,1)

(iv) (-1,+1)

2, ^ •
Answer the following questions ;

2x6=12

(a) ^ 53^
aiW 1%^?

What is the probability that a leap-
year selected at random will contain
53 Sundays?
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( 4 )

% I

a random variable X.

W I

mareinai a
arandom'^^^ density function of

Obtain the moment
of Poisson distributior^'^^*®® function

"551^

Prove that if X a H
random variables then *=oritinuous

®<^ + 5') = E(;f) + B(y)
(f) ^ ̂ tsfe

IS a

/(*)«c(i~v.\ random variable and
values of— then find the
W c;

(ii) B{X],
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( 5 )

(a) .W >461 tra® 5^ 'siw 6%I ^
i5(K5,I^ 'RI '
asR ̂  (3191 ̂  ̂ ^ ̂
^ ̂ ̂"31 (SI9H 'SS®! m

(31319 3K3H <I3(.<p55i 9l3it3^1^
3351 1

An urn contains 5 red and 6 black balls.
Two drawings of two baUs in each draw
are made. Find the probability of getting
two red balls in the first draw and 1^o
black balls In the second draw if fee
balls are not returned to fee urn after
the first draw.

Tsmf/ Or

Jh,

State and prove the multlpUcatlve law of
probabilily.

rs^ ^ •

<Tt3[ ̂  : 5 ̂  ^ 5 ̂  ^

4Sl 1131 n#^ !(9t1 S3 WTO 3fSl 93 (3191 ̂ *3 1
^93l5l9l^1'n^.
3S#Sl1^?
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( 6 ) ( 7 )

s.

appearanc? ^
white and black numbers of

Um II : I 4 black baUs
" • ̂  white and 5 black balls

drawn from f *" and a ball is
probability that ^ white, what is theJ' It has come from the first

^ fen «R=i,

° W confeuous
ProbabiUty density

/W =

OSjcsiox

a

'OX + ScL ' 9 ̂
'  S JC S3

°  • otherwise
(i)

Determine the constant a.
(U) 't^RT ̂  :

Compute :

PiX^VS)

24P/1143

2+4+a=.Q

( C'ontiniieci)

^  Or

(b) X ̂5(1^

The joint distribution of X and Y are
given by

f(x,y) = ̂xye~^'^'*'^^^; x>0, y>0

(i) X 'TO

^41 1

Find the marginal probability density
functions of X and Y.

(ii) W ̂TO X/ym^ Y/X
I

Find the conditional density
functions of X/ Y and Y/X.

(iii) ^ X ̂  Y I 4+2+2=8

Test whether X and Y are
independent.

6. (a) (i) X^ 'TO^ "'In^
1^1

Define moment-generating function

of a random variable X.
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( 8 )

"^J ^ f^ Yl^

Prove that fu

function of th. generating
indenor,^ °f^ n number of
equal to^'^'th"^'^"'" ^uriables is
respective „
ffwctions. ™°®eut generating

(iii) _ ^ p.

Let X has. th^
^^ction probability density

»  x>0

^  » otherwise

1WI iSfF? ^ ̂ ̂ <w

''red its moment.®ud hence fi'f.^reting function
variance. mean and

fix)-.

TWT ̂trk

'^/Or
(b) (i)

Define „ ' ' W
function. Show generating

K.
X^i
Mai

24P/1143
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( Continued )

( ̂ )

(u) ^ ^'

Define characteristic function of a
random variable. If X is some random
variable with characteristic function
(j)(t), and if ̂ir = ̂  exists, then

t=o 1+3=4

(a)

r>.., , 4+2=6
mi

Derive Poisson distribution as a
limiting form of binomial distribution.
Give two examples of Poisson
distribution.

(U) X ̂5^
<1^ ̂ 9# ?5t

If X follows binomial distribution with
probability mass function

='Ma"(sr"
x = 0,1,2, ...,100

P(1 ̂  X ̂  3)"4 "SIH W I

find the value of P(1 < x ̂  3).
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(  10 )

Or

(^) (i) ^ I

I  2+2=4

De^e hypergeometric distribution,
enve the recurrence relation for

hypergeometric

^ ̂ ^
^RST t^c]% ^

^4T d siTsrtf^ ^fi^tr -jfij]-
^ ^ OO, g

? f gamma variate with
™ e f- Hencededuce that the m.g.f. of standard

Ramma
— Q.x. OIXUHJ

gamma variate tends to e''/^
as

8- (a) (i)

-HI ^

Define geometric djstrih ■

find its moment generating*;^'' andDenve the mean and ^^ction.
geometric distribution
moment generating function.""^

24P/1143 (Continued)

( 11 )

(ii) ^ <ii'jfe<p t?oi<p Xi ̂ 1-^ X2

Xi / (Xi + X2 = n)^
-vsj^vs^ 1 5

Let the two independent random
variables Xi and X2 have the
same geometric distribution. Show
that the conditional distribution of
Xi / (Xi + X2 = n) is uniform.

WT/ Or

(b) (i) ^ I ^
TO ̂  ̂ ̂ ̂

-sn^n ̂  2P144 1 ^
w %i I 1+1+1+1=4

^Define exponential distribution.
^ Derive the m.g.f. of the distribution

and find the mean and variance of
exponential distribution from m.g.f.
and comment on it.

cs^X-"X(^,o2),(a)

Show X-X(ja,o2), then
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