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Th!rd Semester B.Sc. Begree Exammation March 2021 _
First Degree ngramme Under CBCSS |
Siahstucs :
Campiementary Course for Phys:cs | :

| ST 1331 2 PROBAB!L!TY DISTRIBUTEGNS AND ST’OCHASTIC PROCESS
| | (2019 Adm:ssmn«Regu!ar)
Tir'nle:3'Hours D o o Méx; Mark_s:80 '

Use of Calcuiatof and st'ati'stirca'l Tablés are permittje.d. |

_ SECTION ~ A
Answer ail questrons Each questlon carries 1 mark.

_ 1, De’r“ ine a dlscrete umform dlstrlbuhon
2. _Gwe a characterlzatlon property of the Ponsson d;stributlon
3. -Wnte the mean and variance of the Negat:ve Binomial distribution.

4. What is the dlstnbutlon of the sampie mean when a random sampie of size 25 is
N taken from a Normal popuiatuon wnth mean 10 and var;ance 100. '

5. ;Name the distrfbuttons (both discrete and contlnuous) havmg the Iack of memaory
property :

6. .Which continudus distribution has the maximum entropy’? '
7. * Define a parameter with an example. |

P.T.O.




10,

11.
'i2.
14,

15.
B :F

17,
1.
19.
- 20.

21,

22.

Find the value of ¢, where X is a random varlable with paf f(x)= {

What is the dlstr:butlon of the sample variance when the parent populatson is

Normal’?

- What is combinatorial Ana'lysis? :

Define a random walk. |
o (10 x 1 =10 Marks)
SECTION-B | |

- Answer any eight questions. Each question carries 2 marks.

Establish the moment gene‘rating' function of a Binomial distribution. -

Find the mode of the distribution with pdf f.(x)x GJ ,3< = 1,2,3}...-

erte ‘the conditions under which "a Bmom[al distribution tends to- Pmsson
distnbution 7 :

Give some apphcatlons of the Pmsson dtstnbutlon

Why the Normal. dustnbut[on is also known as the Gaussian law of errorS'?

Explain the need of the. standard Normai curve instead of having several Normal
curves. . :

Write the pdf of a Weibull dlstr:butlon

If the shape parameter of a Gamma distribution is one, what is the resultant'

' dsstr:button'?

X"

if X has a Beta type i dlstnbutlon then fi nd the distnbutaon of Y= X

ex1<x<2
c2<x<3

Define an F s'_tatiswtic."

Give some applicétions of the Students ¢ distribution.
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23,
.24,
25.
26

lDistinguish between standard error and standard deviation.

State the Central Limit. Theorem.

What is a Fermi-Dirac function?

Define a Markov ohain. r

| (8 x2=16 Marks)
 SECTION-C | |

Answer any six guestions. anh question carries 4 marks

: 2-7. I
28.
29,

30.

31.
82

33.

34,

35,
" 36.
37.
38,

If X is aPoisson Random variable such that F’(X 1) P(X = 2) the find P(X—- ).

State and prove the addlttve property of the Binomial dzstnbutlon

Fmd the oharactenstlc function for the Geometnc drstnbutron and establlsh that - |

‘the vanance is greater than the mean for it.

Find the mean deviation about mean of a contmuous rectangular (Umform)
distribution in the interval {a, b). | A

Fmd the d:strlbut!on function of an exponentlal drstnbutron with. parameter 0.

If X has a \Nelbull dlstnbutron Wlth shape parameter c, then find the dIStI’ibutIOﬂ of

LY =X

| Find the rth raw moment of a Beta type | distribution. Hence find |ts mean and :
‘vanance .

If n; = ng, |n an F dlstributron then fmd its medlan
Establish the lnter reiatlons among the Normal, z°, F and tdrstnbutrons

Explain the Maxwell Boltzmann distnbution and the Bose-Elnsteln dlstnbution.

'Deﬂne a Porsson process, ciearly stattng lts postu!ates

What isa Transmon Probability Matnx of a Markov chaln’-’ What is its use?
(6 x 4 =24 Marks)
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 SECTION-D

: 7' Answer any tiuo questions. Each qﬁuestion carries 15 'mar'ks.

If Xis a Poisson variate with-parameter Aand 4 is the rth central moment, then

30.-
| prove that ﬂ{(J Hey ('2];1,_2 +"_'+[r]y°} = Hpar

- 40.

The screws produced by a machine were checked by examining ‘sets of
12 screws. The following table shows the distribution of 128 sampies according

tothe number of defective Items they contained.

.No. ofdefectlvesmasetof*lz 01 2 3 4 5 67 ”f'ot_al
.No ofstets T 6 19 35 30 23 71 128

Fit a Blnom:al dastrlbution and find the expected frequenc:es if the chance of a -

~ screw being defective is V2.

41,

42

43.

The random vanable X is havmg a Normal dlstnbutlon wnth mean 30 and S D 5.

' 'F:nd the probab:hty that (i) 26 < X <40, (i) X z45and (m) X - 30] > 5

Establlsh the relat|onsh|p between Q D, M.D and S D for a Normal dastnbutson

F:nd the moment generating functlon of a x° random varlabie and obtam ;ts'
mean and variance. ldentify it with the moment generating function of a Gamma

' vanabie and hence deduce that it i isa special case of the Gamma

44.

Deﬂne Stochastsc Processes and discuss the various classnﬂcatlons of Stcchastlc

Process_es with appropriate examples. , :
' R - - (2x15=30 Marks)
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