V / MAT (viid) (B)

2015
( Sth Semester )

MATHEMATICS

PAPER : MATH-354(B)

( Probability Theory )

Full Marks : 75

Time : 3 hours
( PART : B—DESCRIPTIVE )
( Marks : 50)

The figures in the margin indicate full marks
for the questions

Answer five questions, taking one from each Unit

UNIT—I1

1. (@) Show that if an event A is independent of
the events B, BN C and BUC, then it 1s
also independent of C. S

(b) Prove that for any two events A and B
P(An B)< P(A)< P(Au B) < P(A) + P(B) S}
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’
prove Bayes’ theorem.

2. State and 10

UNIT—II

3. For the binomial distribution (@+ D", proye
that

du,
Hrel & pq(nrp'r—-l + dp)

where p, is the rth central moment. Hence
obtain p,, p3 and pg. Also find out f3; and Br. 10

4. (a) The mean and the variance of a binomial
distribution are 4 and I respectively.
Find (i) the probability of two successes
and (ii) the probability of more than two

SUCCeESSES. 5

(b) The probability distribution function of a
random variable X is
| x , for O0<x<1
fx)=42-x, for 1<x<?2
0, for X222

Compute the cumulative distribution
function of X. S
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UNIT—III

5. (a) For the following bivariate probability -
distribution of X and Y, find the

following : 6
) PX<1l,Y=2)
(i) P(X <1
(iii) P(Y =3)
(iv) P(Y <3)
(v P(X<3,Y<4)
Yo | 1 ]2 | 3| 4| 5|6
xd
0 o|o|H|H|H|:
1 b e 1 1 1 1
1 6 6 8 8 8 8
1
2 |3 ||| 0| e
(b) The joint density function of X, Y is
given as
flx, =2, O<x<y<l
=0, elsewhere
Examine whether X and Y are
independent or not. 4
6. (@) The joint probability density function of
two random variables X and Y is given by
91+ x+Yy 0<x<eo
f(x’ y) = 4 4 ’
20+0*1+y* O<y<e
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UNIT—III

5. (a) For the following bivariate probability
distribution of X and Y, find the
following : | 6
() PX<1,Y=2)

(i) P(X <))
(iii) P =3)
(iv) P <3)
(v) P(X<3,Ys4)

Y- 1 11 2)|3|4|s5]6e
xd
_ A2 2

0 olol|l=xm|Hm|H |

1 PR U AU IO T I

6 6 8 8 8 8

5 U I 1 1

2 33 | 32|63 || O &

(b) The joint density function of X, Y is
given as
fle, =2, O<x<y<l
=0, elsewhere

Examine whether X and Y are
independent or not. 4

6. (a) The joint probability density function of
two random variables X and Y is given by
91+ x+ D<x <o
IR . o T
20+x* @+t  O<y<e
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distribution of x 5.

. () marginal GISEETE T
Obtain (i) al distribution of y ¢

y, and (i) condition
X=X ) 6

(b) 1f X and Y are two independent contin.
uous random variables, the-n find the
probability distribution function of thejr

product. 4

uUnNiT—IV

7. (@) A sampleof3 items is sele(?ted at random
from a box containing 12 items of which
3 are defectives. Find the expected
number of defective items. - -

(b) If X is arandom variable, then prove that
var (X) = E(X?) - [BE]° 3
8. Calculate the correlation coefficient for the

following heights (in inches) of fathers (X) and
their sons (Y) : 10

X : 65 66 67 67 68 69 70 72
Y : 67 68 65 68 72 72 69 71

UNIT—V

9. (a) Find the moment generating function of
Poisson distribution. 3
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(S5).

(b) Find the moment generating function of
exponential distribution. 3

(c) Define gamma distribution and then find
the first four moments about the origin. 4

10. For a normal distribution, show that its even
order central moments are given by the
relation (about mean)

o =(2n_1)(2n—3) ..3.1.6%" o - 10

* % K
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V [ MAT (viii) (B)

2015
( Sth Semester )

MATHEMATICS
PAPER : MATH-354(B)
( Probability Theory )

( PART : A—OBJECTIVE )
( Marks : 25)
SECTION—A (Multiple choice)
( Marks : 10)

Each question carries 1 mark

Answer all questions

Put a Tick M mark against the correct answer in the box

provided : 1x10=10
1. The conditional probability of B given A is
(@ P(An B) 0
P(B)
(b) P(Au B) O
P(A)
(© P(AnN B) 0
P(A)
(d) P(A)P(B) u
/142
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3 1
- =iy P(B):— and

2. Let A and B be events with P (A) 3 D)
P(AnB)= _}, then P(AU B) 18

@ 2 O
®; O
@ 3 O
@2 O

3. The parameters of a binomial distribution with mean

8 and variance 4 are

1
= == O
(@) n ‘2,p 4
1
(b) n=16,p=§ O
1
(c) n=32,p=z O
(d) None of the above O

4. The characteristic function of binomial distribution 1s
(@ (g+pe")* O
- (b) (q+ pe") 0
(c) (qp-e™)" O
(d) None of the above O

V/MAT (viii) (B)/ 142

www.gzrsc.edu.in



(3)

S. For two random variables X and Y, the relation
E(XY) = E(X)E(Y) holds good

(a) for all X and Y Q
(b) if X and Y are identical O

(c) if X and Y are independent =

(d) None of the above O

6. If var (X) =2, then var (3X £ 5) is equal to

(@) 13 a
(b) 18 O
(c) S d
(d) -1 O
7. The mean of a normal distribution is 30, its mode will
be
(@ 25 a
(b) 40 O
(c) 50 O
(d) All of the above O
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(4)

ponen tial distribution

-

8. The mean and variance of €X
with parameter 0 are

1 1
—, ) D
(a) s o
1 1
(c) o 62 O
{d) None of the above O

9. The relationship between mean and variance of
gamma distribution 1is

(a) mean = variance D
(b) mean = 2 variance O
(c) mean < variance O
(d) None of the above ()

10. The mean and variance of the geometric distribution

are
@ £, L o
9 p
2
(b) f'.’ P_ 0O
q q
© 1, L O
P p
2
(d) g P O
P q
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SECTH N B (Very short answer)
{ Mauke 18)
Fonh grention carries 1 marke

Apnawner all questione

¥ A and B are independent evente then A and B are

also ndependent eventa Prove it
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2. In it posaible to have a binomial distributicon with
mean ] and varnance 67
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3. Show that f X has Poisson  distributen  with
parameter A then E(X) = A
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4 Find the moment generating fundtion of geormetric
dimtnbution
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