3 (Sem-5) MAT M 5

2019

MATHEMATICS
( Major )

Paper : 5.5

( Probability )

Full Marks : 60

Time : 3 hours

The figures in the margin indicate fi;j; marks
for the questions

1. Answer the following questions -

2X4=8
(a) For what type of events A anq p__
(i) P(Au B)= P(A)+ P(B);
(i) P(An B)= P(A)P(B)? 1+1=9
(b) () Find ¢, so that the function
GX14'Q
£ = { PP
0, otherwige
is a density function.
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(b) Prove or disprove, the second moment
about any point a is minimum when
taken about the mean p, ie.,

(i) Point out the error in the stateme1i1t
“the probability that a studerft will
commit exactly one mistake is 0-5

and the probability that he wi‘ll E(X -a)? > B (X - )2
: t one mistake i1s
go(r)x;x:ut at leas s

(c) A box contains 7 red and 4 white
. hod marblesl. Two marbles gare drawn
I Dehneine following,: _ successively from the bpox without
replacement and it is noted thay the 2nd

(i) Random variable (r.v.) one is white. What is the Probability

(ii) Mathematical expectation ORI that the first one is also whijte
{d) wnte the Condition on— (d) S'COIDS are tossed at a tlme’ 256 times,
f Find the expected frequﬁ‘ncies of
(i) n, the number of trials; success (getting a head).

(i) p, the probability of success;

fa discrete

7S] : (e) Show that the €xXpectation ¢
isson distribution can be
so that the Pois probability

A ; random variable X whoge
; s b al ) sed ¥
obtained as a limiting case of moml1+1=2 finéHon i siver 5
distribution. ‘

f(x)=(%}x; x=1,23 ..

2. Answer any four of the following questions :

3x4=12 is 2.
(a) Find the probability of not getting a 7 qr (i Prove that the mean of 2 binomia]
10 total on either of two tosses of a pair distributed random variable is wen y
of fair dice, 24
20A/273

20A/273 ( Continued ) ( Turn Oper




(4 ) (5)

| et density function of two
3. 3 : ti : (b) The joint -
Answer any two of the following questions 5x2=10 continuous random variables X and Y is

(a) State and prove Bayes’ theorem. oy, 0<x<4 1< s

flx Y ={ 0 il
(b) A bag contains 5 white and 3 black ’ Crwise

balls, another bag contains 4 white and
S black balls. From any one of these
bags, a single draw of 2 balls is made.
Find the probability that one of them
would be white and the other black ball.

(i Find the value of c.
(i) Find P(X 23, Y <2).

() The probabilities of n independent : )
SYellls" dre py, po, -, Py Find the © "I\fvo ra;dOT) :Tzzli:llf SRl wn
€Xpression for the probability that at jointly distribute WS :
least one of the events will happen.

2 B bk
fix y)=g(1—x Y33 0<x2+y2<1

4. Answer any two of the following questions :

Sx2=10. Find the marginal distribution of x
(@ A random variable X has the density
function '
c 5. Answer any two of the following Questionsg -
f(JC) h x2 EL 5"‘2*:10
where —c < 5 oo, (a) Prove that the math?mtaticalh €Xpectation
[UEBId e valie of o of fe PHIEEL.OY Two INdependent

random variables is equal

1 to Proeduct of
i} 1 - S.
() Find tne probability that X2 lies their expectation

between L and 1.
3
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i (7)

Find the probability that in a sample of
10 tools chosen at random, exactly two
will be defective by using the—

) Prove tha ' 2

Var(X) = E [Var(X|Y)] + Var [E(X|Y)]

: ) bi i istribution;
) A fandom varjable X has density (i) binomial dis on;

ﬁlncﬁo :

n q -

given by (i) Poisson approximation to yp
binomial distribution.

o] 227 x20
[ ) e * % %

Fing the
() m
OMent-generating function;

(i) f
Stfour moments about the origin.

6- Answer

an ;
Y 0 of the following questions :
5x2=10

(a) I

g S
the vbl-nomial distribution, show that
“ance i always less than the

mean‘
(b)
What is x
vary Meant py standard norm
B nce of

Stang " Fing the mean and varia

d n ¢
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