S.C.No.—2009305

B.Sc. (Hons.) EXAMINATION, Dec. 2024

(Third Semester)

(Mainfke-appcar)

MATHEMATICS
BHM-235(I)

Probability Distributions

Time : 3 Howrs Maximum Marks : 60

Note : Attempt Five questions in all, sclecting one
question from each Unit. Q. No. 9 is

compulsory. All questions carry equal marks.
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Unit I

3aTs |

1. (a) Prove that a discrete random variable ‘x’
with probability function :

£ ={x(x+1)

0 otherwise

have no moments although its moment
generating function exist. 6

fog FfT 5w o wefes =
‘X foew wttear wem .

- ! . x=1,2,3,....
f(x)={x(x+1)
0 e
F R A T Y, wufy g el
STE Wer fremm R
(b) Find first four four cummulants. 6
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(a) The probability density function of the

(b)

random variable X follows the probability

law :

p(x)=— exp( I\;e’] —co< X< o0

find M.GF. of X. Hence or otherwise
find E(X) and V(X). 6

qgfess® W X F AEHdl TFd B
wifgewa Fam &1 SEe & § o

p(x)= ‘eexp[ lxeel) —w§x<m‘

X 1 YU SFH Hed T il | STd:
a1 e E(X) 3R V(X) 9@ HiNT |
Prove that if characteristic function ¢(¥)

is continuous then ¢(¢) is uniformly

continuous in . 6

fog @ifig 5 afk efwensfos wom
o(7) T B @ 4@7), ¢+ § FHA ®Y 9 Haa
2|
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Unit II
G ||

3. (a) In a binomial distribution consisting of 5
independent trials, probabilities of 1 and
2 successes are 0.4096 and 0.2048

respectively. Find the parameter ‘p’ of
the distribution. 6

5 wAa Tdern o fgug faawer #, 1 @R
2 GAds 1 QigeRdid %HY: 0.4096

IR 0.2048 ¥ | faawor =1 wwe Sp’ AW
RIS

(b) Find first four moments of the Poisson
Distribution. 6
el fawRer & vee R 3l [a i |

Suppose X is a non-negative integral
valued random variable. Show that the
distribution of X is geometric if it ‘lacks
memory’ i.e. if for each K > 0 and Y =
X —K,one has P(Y =¢| X > K) =P(X
= 1), for ¢t > 0. 6
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R T X T RO qUi 6
aren aRfws W g | fgEne f& X @
fomu sficia ® afk s ‘wfa o
s’ ?, il afk weEe K >0 @R
Y=X-K & fog, +>0 & fou
PY=1|X>K)=P(X=1) % |

(b) Find the mean and variance of the
Hypergeometric distribution. 6

TER AT et &1 q1e9 S T
T HitaT |

Unit III

z@Tg 11
5. (a) Show that for rectangular distribution :

f(x)=i,—a<x<a
2a

moment generating function about origin

IS —-(Silﬂl af). Also show that moments

al
of even order are given by : 6
o aQn
T n+1
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(b) If X, X, are independent rectangular

variates on [0, 1], find the distributions
of (i) X /X, (ii) X1 X5 6

g X, X, [0, 1] W s AFASHR =X
R 3) XX, (i) XX, #1 fawor w7
HifsTT |

6. (a) If X ~ N(u, o2), obtain the p.d.f. of :
2
U=1(X“M ) 6
2\ ©
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g X ~ N(n, o2) ®, @ fr= &1 mfasa
¥ Wad (p.d.f) W@ s

2
2\ ©

(b) Prove that if X, X5, e , X, are
independent random variables, X; having
an exponential distribution with parameter

Qui=1,2, e . n; then Z = min(Xy,

b O , X,) has exponential

n
distribution with parameter >Q. 6

i=]

fag FRMT R AR Xy Xgs s Xy
w7 aefe® | €, X; & WEA Q; H
QY TE ey faa e i=1, 2,
,n; @ Z = min(X, Xp, e :

X) ® wEd 2Q & Wy =

i=1

faarr & |

Unit IV
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7. (a)

(b)

8. (a)

ECIERAY

Prove that a linear combination of
independent normal variates is also g
normal variates. 6
fag Fifve fo @ TWHHE = w1 T
Ygw daem H TF TEHE W 2
If X is normally distributed and mean of
X is 12 and S.D. is 4, then find out the
probability (i) X > 20 (i1) 0 < X < 12
and find x’, when P(X > x") = 024. 6
7 X e w9 4§ foafm @ ok X &
ey 12 € a1 AAE faeed 4 %, @
ifsal A itag (1) X > 20 (i) 0 <X
<12 9 x' ¥ hifwE, g P(X > x)
=024 & 1

A sample of 100 items is taken at random
from a batch known to contain 40%
defectives. What is the probability that
the sample contains ?

(i) at least 44 defectives

(i) exactly 44 defectives. 0

momaﬁwwmﬁaa@
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qefeos w0 @ fomn W @, fowd 40%
Juqel aegd @t ¥ | T AW H O
afgea & fF T o fe agd w7
G) wu ¥ wW 44 Jopl Y
(i) SF 44 Jugel T |

(b) Check, whether the central limit theorem
holds for the sequence of independent
random variables X, with distribution
defined as P(X, = 1) = p, and P(X, = 0)
1 -p,. 6
st Ff fr o S @ e
aefes® W X, B oFA @ fag "
2, fora faaor P(X,. = 1) = p, @@ P(X..
=0)1-p, & w1 F wRwfm & |

Compulsory Question
CIECIDI RS

9. (a) Define probability distribution function
and moment generating function.

W fam wem e el S
wer Wl ufnfra wifg
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(b

o

Find the moment generating function of
exponential distribution.

it fqator w1 el S werd g
HIfs |

The mean and variance of binomial

4

distribution are 4 and 3 respectively.

Find P (X > 1).
o= oo &1 wem ok wewor g 4

aﬂt%%lP(le)aﬁaﬁﬁql

A continuous random variable X has a
p.d.f. f(x)=3x%,0<x<1.Find 2 and %
S.t.

() PX <a)=PX>a)

(1) P(X > b) = 0.05

T Had A5 o X F Wiasa o\9g

weH (p.d.f) f(x)=3x2,0<x<] ® la
IR b I FT ey B oy

(i) PX <a)=PX > a)

(i) P(X > b) = 0.05
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(e) Define uniform distribution.

T fomor it gfwfm sifse |

(f) Ten coins are thrown simultaneously. Find
the probability of getting at most seven
heads. 6x2=12

=g foos = Ty B 9 © | e
ua faa o =t wigsar 3@ SifwT |
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