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STATISTICS

( General )

Course : 201

( Probability and Distribution )

Full Marks: 80

Pass Marks: 32

TYTTie : 3 hours

Thefigures in the margin indicate full marks
for the questions

1. ^ : 1x8=8

Write answer in one or two words only :

(a) ^ Ay B ^1^ C FsR'iJi "2?^, "51^^
c<im ^ I

IfAy B and C are three events, write down
the expression for the event that at least
one occurs.
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( 2 )

(b) FoPi^i ^ <>^1
vfT^f ^ c^rraR -^ifivsi R>ijH ?

What is the probability of getting one
white ball out of3 white and 2 black balls
in a bag?

(c) ^ X cm \X\ ^

IfX is a random variable, then is |X| a
random variable?

(d) ^ w X^ 2j^5jp.|j ^
oo '

i = l

A random variable X has mathematical

expectation only, if £ 13 ^
true?

1 = 1

(e)

t3t, (JSts ^ M^^ISpni
If the moment generating function of a
random vamble X is then write
down the rth moment about origin M.

i 3 )

(f) v£i^ ^ "5IRJ 2PR®f "SFC^T 6 "^511^ 4
cm ^ 7R5f5T C^IRR ?

If mean and variance of a binomial

distribution are 6 and 4 respectively,
then what is the probability of getting a
success?

(g) £RTO^ 2Rni^ ^
^ X X (R ^sjsjyj^er

m\^^\ ^ %«(T I
If X denotes the number of printing
mistakes at each page of a book
published by a reputed publisher, then
write the ,name of the probability
distribution that is followed by X.

(h)

' #-N X —U /-N
z = ^ "511*11 ?

a

If X follows normal distribution with

mean |i and variance a ^, then write down

the meian'vialue of z =——!i.
a

2. ^5^ 2KFI^^ : 4x4=16

Answer the following questions in brief:

(a) I^ ^

Give classical definition of probability.
State two limitations of it.
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( 4 )

(b) "sn«u ^ I

Find out tiie mean
distribution.

of binomial

(c) 2n;?n^ <pR<i ^

w I

Give four situations where Poisson
distribution can be applied.

^ ^ ^ I
Defee probabUity density fionction of a
TOntmuous random variable. State its
two properties.

3. (a)

^ jm ^ CT
^AB) =p(^):pjg^^j 2+3=5

ems, then provethat
^AB) =P(4)i>(B/^)

(b) TTO 5 9RT§1 /TSnnSV
wf3B T«-vv ^ 4 ^ "sm I

<!» I^ '' ^ 6'S'T

1^1? ^ ^
Pl-3—800/1035

( Continued)

( 5 )

A group consists of 5 girls and 4 boys and
another group .consists of 7 girls and 6
boys. One group is selected at random
and students are selected from it. Find

the probability that both selected
students are girl.

(c) 1^ I
c^H|\o vseqvo

1 ^ C« : 3i5t W ^ 4^ ^>1T ^

2^CW:

vfjisr csm ^ viii5r ^

I ^ ^ cs^ ^

I 1+4=5

State Bayes' theorem.

Two bags have the following proportion of
balls :

Bag 1 : 3 white and 4 black balls

Bag 2 : 5 white and 3 black balls

One of the bags is selected at random and
one ball is drawn. If the drawn ball is
turned out to be white, then find the
probability that it comes from the bag 1.
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( 6 )

(a) ^ av5Tl*fR
' i^T'lT 'o\\ '̂ 2J^«f ^ I Tjf^
"SIF? ^5}^ 7(Tfl^
^*^7 5+1=6
State and prove the additive law of
mathematical expectation for two
random variables. If the two variabl6s
assume an infinite number of values,
does the law always hold good?

(b) ^ A" D»i<p 2p}|cj ^5^ ^
var (oA +b) =a^ var (A)

a^sjR; b I t

If ? is a random variable, prove that
var(aX +b) =a2 var(;S)

where aand bare two constants.

5. (a) ^ a: a tpw rpsR^ r#
TO:

"sk ' °<*<i
= 0

4+2+2=8
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i 7 )

Arandom variable x has following density
function :

f{x) = ; 0 <x<l
2Vx

= 0 ; otherwise

Obtain the moment generating function
and hence find out the mean and
variance of x.

^mr/ Or

(b) "5^ X >ISlQvol v55J^
:

Value ofX

P(x)

A random variable x has the following
probability distribution :

: 0 k 2k 2k 3k

(i) fc ^ -SJH W I

Find k.

(ii) P(X <6) ^ ^ W

Find P(A <6).

(Ui) B{X) ^ ^ W I
FindJ5(A).

6

2fc2

7

7k^ + k

3+2+3=8

6. (a) ^ ^
1^ ^ I 3+5=8

Derive Poisson distribution firom
binomial distribution, clearly mentioning
the conditions involved.
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( 8 )

(b) (i) 1^ ^ ^ I
2+4=6

State and prove Chebyshev's
inequality.

WW/ Or

(ii) C^§l^ %n "^PITI
2fC?rT^ i»PIT I 2+4=6
State central limit theorem. Write
some applications of central limit
theorem.

7. (a) i>q<p X Y Tpspj
^ ^ 7i8#5T ^ ,

2+2=4
Define joint probabiUty density function
and condition^ probabiUty density
fiinction ofrandom variables X and Y.

(b) ^ 1^551% ^ X ^ 31%^
^ : 3+3=6

Find the marginal distributions ofX and
Yfi-om the foUowing distribution :

Y i -1 0 1

0 X.
15

1

1

15

1 3
15

2.
15

1

15

2 2.
15

X.
15

2

15
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