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 First Paper

( )Probability & Distribution
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Answer  questions in all. Question 

is . Beside this, answer 

question from each Unit.

1. Attempt parts.

8. Define t and 2  distributions and find its first

two central moments.

t 2

9. (a) If x
i
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the distribution 
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(b) Define Gometric distribution and find its

mean and variance.

kegâue ØeMveeW kesâ Gòej oerefpeS~ ØeMve nw~

Fmekesâ Deefleefjòeâ ØelÙeskeâ FkeâeF& mes ØeMve keâe Gòej

oerefpeS~

Yeeie nue keâerefpeS~

leLee  yebšveeW keâer heefjYee<ee oerefpeS leLee Fmekesâ ØeLece oes

kesâvõerÙe DeeIetCeeX keâer ieCevee keâerefpeS~

Ùeefo lee s

 keâe yebšve %eele keâerefpeS~

iegCeelcekeâ yebšve keâer heefjYee<ee oerefpeS leLee Fmekeâe ceeOÙe

leLee ØemejCe %eele keâerefpeS~

heeBÛe meb.1 DeefveJeeÙe& 

Skeâ 

meYeer 

FkeâeF&

S-693 P.T.O.

(8)

χ

χ

σµ

∑=

σµ

∑=



(a) Match the correct expression of probabili-

ties on left.

(i) P( ), where is (a) 1 – P(A)

null set

(ii) P(A/B) P(B) (b) P(AB)

(iii) )A(P (c) P(A)-P(AB)

(iv) )BA(P (d) 0

(v) P(A–B) (e) 1–P(A)–

P(B)+P(AB)

(i) P( ); (a) 1 – P(A)

(ii) P(A/B) P(B) (b) P(AB)

(iii) )A(P (c) P(A)-P(AB)

(iv) )BA(P (d) 0

(v) P(A–B) (e) 1–P(A)–

P(B)+P(AB)

6. Prove that in a Bevariate normal distribution,

marginal and conditional distribution are

univariate normal.

7. Write short notes on any  of the follow-

ing :

(i) Central limit theorem

(ii) Law of large numbers

(iii) Conditional Expectation

(i)

(ii)

(iii)

φ φ 

φ φ 

yeeBÙeer Deesj oer ngF& ØeeefÙekeâleeDeeW keâes mener           kesâ peesÌ[s

mes efceueeFS~

peneB MetvÙe

mecegÛÛeÙe nw

hJeeÙemeeW yebšve kesâ kesâvõerÙe DeeIetCe& efvekeâeueves kesâ efueS hegvejeJe=efòe

mecyevOe efvekeâeefueS leLee Fmemes ØeLece Ûeej DeeIetCe& %eele keâj yebšve

kesâ iegCeeW keâes efueKeeW~

efmeæ keâerefpeS efkeâ efÉheo ØemeeceevÙe yebšve ceW meerceeble Deewj ØeefleyevOeer

yebšve Skeâ Ûej ØemeeceevÙe nesles nQ~

efvecveefueefKele ceW efkeâvneR hej mebef#ehle efšhheefCeÙeeB efueKeeW :

kesâvõerÙe meercee ØecesÙe

ye=nle mebKÙee efveÙece

ØeefleyebefOele ØelÙeeMee
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(j) State the necessary and sufficient condi-

tion for independence of n events

A
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, .. A

n
.

n 

A
1
, A

2
, .. A

n 

2. (a) State and prove Baye's theorem.

(b) Define density function and distribution

function of a random variable and state

its properties.

3. If f(x) = 6x(1–x) ; 1x0

(i) Check that above is a p.d.f.

(ii) Obtain an expression for the distribution

function of x

(iii) Compute 
3
2

x
3
1

/
2
1

xP

(f) If f(x) = 6x(1–x) ; 1x0  is a pdf then

find b if P[x<b] = P[x>b].

x

f(x) = 6x(1–x) ; 1x0 b

P[x<b] = P[x>b].

(g) Prove that for any two events A and B,

)AB(P)B(P)A(P)BA(P

A B

)AB(P)B(P)A(P)BA(P

(h) State the conditions under which Bino-

mial distribution tends to Poisson distri-

bution and Normal distribution.

Binomial

(i) The M.gf of a random variable x is Mx(t),

then find the m.gf. of x about A.

x 

 Mx(t) A 

DeeJeMÙekeâ SJeb heÙee&hle ØeefleyebOe yeleeFS efpememes  IešveeSbs

mJeleb$e neW~

yes]pe ØecesÙe keâe keâLeve keâjles ngS efmeæ keâerefpeS~

efkeâmeer ÙeeöefÛÚkeâ Ûej keâe ØeeefÙekeâlee IevelJe Heâueve leLee

yebšve Heâueve keâer heefjYee<ee oerefpeS leLee Fvekesâ iegCeeW keâes

efueKee s~

Ùeefo  keâe ØeeefÙekeâlee IevelJe Heâueve

 nw lees  keâe ceeve

efvekeâeuees Ùeefo 

efkeâvneR oes IešveeDeeW  Deewj  kesâ efueS efmeæ keâerefpeS efkeâ

Gve Øee fleyebOee W keâe GuuesKe keâere fpeS efpevece W 

yebšve, hJeeÙemeeW yebšve Deewj ØemeeceevÙe yebšve keâes De«emeefjle

neslee nw~

ÙeeÂefÛÚkeâ Ûej keâe DeeIetCe& pevekeâ Heâueve Me tvÙe ke sâ

heefjle:  nw lees kesâ heefjle: DeeIetCe&pevekeâ Heâueve

%eele keâerefpeS~
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Ùeefo  nw, lees

yeleeFS efkeâ Ùen ØeeefÙekeâlee IevelJe Heâueve nw~

kesâ yebšve Heâueve %eele keâerefpeS~

keâe ceeve yeleeFS

MesyeerMesJe Demeefcekeâe keâe keâLeve keâj efmeæ keâerefpeS Deewj yeleeFS

efkeâ keäÙee keâesF& ÙeeefÂefÛÚkeâ Ûej Ssmee nw efpemekesâ efueS

nw?

Ùeefo  Deewj

nw lees keâe ceeve yeleeFS~

ØeeefÙekeâlee keâer efÛej Øeefleef‰le heefjYee<ee oerefpeS leLee Fmekesâ

oes<e yeleeFS~

Ùeefo  hJeeÙemeeB Ûej nw Deewj :

 lees  keâe

ceeOÙe %eele keâerefpeS~

efoKeeFS efkeâ  Deewj

 peneB  Skeâ efmLejebkeâ nw

f(x) = 6x(1–x) ; 1x0

(i)

(ii) x 

(iii)
3
2

x
3
1

/
2
1

xP

4. Chebyshev's inequality. Does

these exist a random variable x for which.

6.]2x2[P ?

Where  and  are mean and standard de-

viation of x.

6.]2x2[P

5. Derive recurrence relation for finding central

moments of Poisson distribution and hence

find first four central moments and state the

properties of the distribution.

(b) If 
2

1
)BA(P ; 

2

1
)BA(P  and

2P(A)=P(B) = p, find the value of p.

2

1
)BA(P ; 

2

1
)BA(P

2P(A)=P(B) = p P 

(c) Give classical definition of probability and

point out its defects.

(d) If x is a Poisson variate and :

P[x=2] = 9 P[x=4]+90 P[x=6] find mean

of x .

x

P[x=2] = 9 P[x=4]+90 P[x=6] x

(e) Show that :

E(cx) = c  E(x)

& V(cx) = c2 V(x) whese c is a constt.

E(cx) = c  E(x)

V(cx) = c2 V(x) c
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µ σ
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