3 (Sem—-2) STS

2019

STATISTICS
( General )

( Probability and Distribution )
Full Marks : 60
Time : 3 hours

The figures in the margin indicate full marks
Jfor the questions

Answer either in English or in Assamese

1. Answer the following questions as directed :

TS fir ReArd fe wepiR See R S
{a) Define sample space.

oo e w1
(b) In a random experiment, the outcome is

not unique.

( State True or False )

aB1 IReE FRAFR FAFE (IRANS ATFHR
peudl
(OF & oRem o )

A9/736 ( Turn Over )



(c)

{d

(e)

(9)
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(2)

If A and B are two mutually exclusive
events, then P(ANB)="?

MW A UF B [P ARG WA =W, (93
P(AnB)="?

What is the probability of an impossible
event?

@A BT ST 9691 SRl {3 2

n in Binomial distribution is also known
as the —— of the Binomial distribution.
( Fill in the blank )

faom I5A nT WA TS TN AW |
S EELVARLD

Normal distribution was first discovered
by —— in 1733.
( Fill in the blank )

SPTNEG q%7  (ANALEE 1733 510 _
wifeyR SR | (< 3 o )

Which one of the following relations is
correct?

oo fiAl A RFROR (PCH 6% ?

) W2 =0

(i) up =0

(i) py >o
( Choose the correct answer )

( % G MR Sferea )

{ Continued )

2

(3)

2. Answer the following questions : 2x4=8
o PIRART b
fa) State mathematical definition of
probability. |
sifRer fifes Feeht SmY T4
(b) Find the mean of Poisson distribution.
RIS I 1% fAfy T
{c) State weak law of large numbers.
T2 YR e AR SpEehn ToEd I
{d) Two dice are rolled. Find the expectation
of the sum of numbers on two dice.
T el Pred T a1 BEe @ e
R R T SoTS Pl Bferea |
3. Answer any three questions : 5x3=15
2 o fOREL erR B fim
{fa) Find mean and variance of the following
distribution : 2+3=5
TaTe fRu1 IBACOR TG I AR Bfered
fX)=yo-xR2-x), 0£x<2
(b) () Provethat E(X?)2{(E(X)}?, where X
is a random variable. 3
o I @ E(X2)2{EX)2, T® X
b1 JTfoRF ToT |
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(4)

(i) Show that for any event A,

P(A)+P(A)=1. 2
e @ R @A %1 AT IW@
P(A)+ P(A) =1.

{c) Let X be a random variable with mean Tl
and variance 62. Show that E (X - b)? as
a function of b, is minimized when b = . 5
e X <GB TR DA AN WY WF 2R
T OF 62, (48 @ E(X ~b)2, bT @B
TR PR TIAR b=p T |

(d) (i) If Xis a random variable and a is a
constant, then show that—
M X <O AT e W WEF a @b
¥IF, (O (YA @—
(1) Efay(X)]=aE[y(X)];
@) Ely(X)+d=Ely(X)]+a;
where y(X) is a function of X. [¥’®
W(X) 207 X I 901 91 4] 2

(i) f P ={i’%’ *=123,45

0 , elsewhere

X =
0 P(X):{ls’ *x=1,2,3,4,5
0 , SFB
find (&frea)—
(1) P{(X=1or2};
2 Pi<X<32|X>1). 1+2=3
A9/736 ( Continued )

(S)

fe) Ten coins are thrown simultaneously.
Find the probability of getting at least
seven heads. 5

TCRIG! JH «eecst FTEel I 24 | WS FRS
TSIl 38 (TRA i A 791 1

Answer any three questions : 10x3=30

R rean fofbt e Teg fan -

fa) (i) Show that for normal distribution
Mean = Median = Mode 8
TSl (X PTG IG5 AT
Y = Y1 = I¥F
(i) Write any two characteristics of

normal distribution. 2
o 3% 1 G o1 Tt for o

(b) A man with n keys wants to open his
door and tries the keys independently
and at random. Find the mean and
variance of the number of trials required
to open the door (i) if unsuccessful keys
are not eliminated from further selection
and (i) if they are. 5+5=10
ae TR Tee @ nbl oRE (@87 TN
WA Tey W Agee i YR
fRIb1RCE | €% AR AT ARFACHrS 2Acare 2l
AR W8 WE PRT R T AR
(i) SFePR @A TR/ WS RS
WeAid el W WS (i) SrediE (ol
Eull

A9/736 { Turn Over )




fc) )

(@)

(it}
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(6)

State Chebyshev’s lemma and its
applications. 3

CAIR5FR SIRTN SrE A W TR
et foran o

Two urns contain respectively
5 black, 4 white and 10 black,
9 white balls. One ball is transferred
from first urn to second urn and
then a ball is drawn from the second
urn. Find the probability that the
ball selected from the second urn is
white. S
WOl “lIgS TN 551 41, 451 39N F 1001
T3, OB1 I9M T4 WK | AYN AN
a8 b1 = wEee FR ROGR
[}l 9Bl I (T T’ | qEHl I RN
e = 2

Fill in the blanks : 2
R 3 @@

In normal distribution

T ITTS
Pp-o<X<pu+0)=___
Pu-20<X<p+20)=___
Pu-30<X<u+30)=___

( Continued )

(d)

A9/736

(i)

(i)

- @)

(7)

Under what conditions Binomial
and Poisson distributions tend to
normal distribution? 4
R/ v Sors fm =F ome IBA
2R B9 I O 2

It is 8 : 5 against the wife who is
40-years-old living till she is 70 and
4 : 3 against her husband now 50
living till he is 80. Find the
probability that—

(1) both will be alive;

(2) none will be alive;

only wife will be alive;

only husband will be alive;

only one will be alive;

at least one will be alive.

(4)

)

(6)

30 years hence. 6

R IR T 40 TF PR R 9T,

70 I WA SR TR TS 8 : 5.

SRS I (967 50 I8 WA S

80 I IR GRIZ W IS (TR

4 : 3. 30 I xS wo1s famn AP

sifdel Sfeed :

(1) i, oI AR Kz AR

2) 4% IF BRI @ gweA G
MAFY

(3) = Rz SR AR

{ Turn Over )




(8)

(4) @3 ~ifSrz &g afRe
(5) FT% eIz iR 4R
(6) wfsras R N ez St afds

fe) () A and B are two weak students of
Statistics and their chances of
solving a problem correctly in
statistics are L and } respectively. If
the probability of their making a
common error is gi= and they obtain
the same answer, find the probability
that their answer is correct. 5
A 9% B “foran Remw @ @@ g9
uF odER] AR RemR qbr
G WESId THINH R TEIRe
W L o L. A e oI g
TR W L W A [ 9ol
TR MW, (B [WEEE T g
R Il [T 2

fii) Define probability mass function
and probability density function.
Write the probability density function
of normal distribution. 2+2+1=5
el TR oW W SRS Y TN
wgw il e IR eRe Ty
T foTdT |

* % %
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