3 (Sem-2) STS

2017

STATISTICS
( General )

- ( Probability and Distribution )

Full Marks : 60
Time : 3 hours
The figures in the margin indicate full marks
Jor the questions

Answer either in Eﬁglish or in Assamese

1. Answer the following questions as directed :
\ 1x7=7
ore fial epcaRE T SepR e fian -
{a) What is random experiment? .

e < R 9

(b)) If A is any independent event, then
P(A)+ P(A) =7

vt AR RN @b Yoy W -, (IS
P{A)+P(A)=?

(c) - If A and B are two mutually exclusive
events, then P(AUB)=?

MM A SF B Tl TREE O, (S8
P(AuB)=?
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(2) (3)
(d) Who discovered Poisson distribution? 2. Answer the following questions : 2x4=8
| S APIARA T fi

o5 IV T RFRE FREEA 2

(a) How do you explain a trial and an event
of an experiment?

Tl BT R LTS ST AP FALP
[ FRA?

(e) Normal distribution is a limiting form
of binomial distribution.
] (Write True or False)
AT B 2o o IBT AP el |
(37 & =T for)

(b) Write  the relation between the
following : '

oS TRAIRT oo o ¢

(/ de Moivre-Laplace theorem is a
particular case of central limit theorem.
(Write True or False)

R eR-eET oAt FEge AR
oot b1 Reem T | '
(577 1 =TS forn)

23
:
i
b
B
E
2
4
:

(i) no with (GT) p5) and (SF) 1
(i) 3 with (&7C®) p3, p5 and (IF) 1

L. (iii) p, with (CTS) pg, p3, wp and
(99 Which one of the following is correct?

F) 1q
(Choose the correct answer) (51%) i
@7 TR FoREFROR CIICHT BT ? (c) State weak law of large numbers.
(o a1 M TFre) & IRYF T PR st Seary 90 |
Q) Ko =0 2 ;
@ g <o? (d) Define probability mass function and

probability density function.

TR S FoH F TR G TR TSN
faam

(@) py >o?
(iv) None of the above
SR OIS =W
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(4)

3. Answer any three questions :

R e ffv 2 Tex fan -

(@) () Examine if A and B are two
independent events, then A and B
are also independent events.

“R¥ T @, 3 A 9F B 751 707 60
T, (38 A 9F Ban T8 W T3 |
(i) What is conditional probability?
When are two events A and B said
to be independent? 1%+1%
TégE 3 A SreiRer R 2 o1 WA
TE A WF B3I Ffow To7 T @R
-2 :

(b) State and prove multiplication theorem
of mathematical expectation.

MR erem ve Tgs Tead SF 2919 %91 |

(c) The first four moments of a distribution
about x=4 are 1, 4, 10 and 45. Show
that mean is 5 and the variance is 3 and
K3 and p, are O and 26 respectively.
P 1 IBTR x = 4 oI &4 BIROT G4
¥ 1, 4, 10 HF 45, m@%mss
PRI IXR 3, WF py OF p,J I A
0 9% 26.

5x3=1§

{ Continued;j

(s)

(d () Find the mean of binomial
distribution: 2

o 3% IT Sfonear |

(i) Find the variance of Poisson
distribution. 3

Ri5 3BT 2T Sferea |
() If X is normally distributed and the

mean of X is 12 and SD is 4, then find
the probability of the following :  2+1+2=5

X 9% <O 2T I S v = TS AT
T’ 12w afdF Ream (gr 4, (08 oo
s iR ffg =
) X220
(i) X <20
(i) 0 X <12
Given that (ff31 =it @)
P0<2<2)=0-4772 and (9%F)
P < z<3)=0-.49865

4. Answer any three questions : 10x3=30
R e ot as Teg fmn
(a) (i) State and prove multiplication law
of probability. 5
RIS [T A1 Tra S oA 90 |

. A7/810 { Turn Over )




()

A7/810

(6)

(i) What is the probability that a leap

@

(i)

year selected at random will contain
53 Wednesday?

IR AR @R @I GO FreReRS
5361 RN 4FR SISt R 2

Define sample space and give one
example of it.

oo TR wwm Py W TR 9
Bvrzge faan

An experiment consists of three
independent tosses of a fair coin.
Let '

X = the number of heads

Y = the number of head runs

Z = the length of head runs
A head run being defined as
consecutive occurrence of at least
two heads, its length then being the

flumber of héads occurring together
In three tosses of the coin.

Find the probability function of
(1) X, (Y, (3)2,(@4) X+Yand (5) XY
and construct the probability tables.
PR <51 TS b1 NG @ FoFTSIA
R Fess w1 2@ & A

X =& SR

( Continued

2+1=

(c)
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(i

(@

(7))

Y = SIS GrFs [ 18 R
S
Z =Erer et Rrsers awer
o] Y& TR :
we AR SRRk Fom g 31 e
eI O &4FS 1 :

X, 27 082 @ X+yw= (5
XY

Define mathematical . expectations
of a discrete random variable and
of a continuous random variable.

ab1 Rt e W b1 skt 5T

fafSe e wge fa o

If X and Y are two random
variables, then deduce the
covariance between them.

X WF Y 0 I v T BrRed
e fefd w4 1

1%
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(8)

(iii) If X is a random variable and a is

(iv)
d
(i)
A7/810

a constant, then show that

X 3% <GO1 AfoeE T | ST a bl I
I =, (B TS @

(1) Ela ¢(X)]=aE[$(X)}

(2) E[¢(X)+d] =E[6(X)]+a

where ¢(X) is. any function of X.

T R ¢(X), X3 R AT GO o7 |

If the probability density function
of a random variable X is

I AT oI X I TGO 2
f(x)=kx2;0<x;<1

find (Gfenear)

(1) k;

@) PG <Xx<dy;

3) Ex)

Show that, in normal distribution,
mean = median.

(S @, Q@A @Bl D IBTS
G =g

S!:ate two characteristics of normal
distribution.

S 3B 751 Cafies Sremd ¥ 1

1+1%+2=4%

(e)

(i

(@)

A7—2200/810

(9)

Write three examples of Poisson
distribution. - .
o5 3% FOfGT Saraer o 1

In a bolt factory, machines A, B
and C manufacture respectively
25%, 35% and 40% of the total.
Of their outputs 5, 4 and 2 percents
are defective bolts. A bolt is drawn
at random and found to be
defective. What are the probabilities
that it was manufactured by the
machines A, Band C? »

@A Bl T oS W IREE P
eonfte TSR 25%, 35% WIF 40%
TR @ A, B 9% O 280 [ |1 L
Teoiifte TR TA 5%, 4% ST 2%
FhHoo (IXDTT S TR IR A |
BT TF TRFOR GIRl T O Ol
e 7 GIROOIS Tl | (% wlbed T
FE G A, B UF O3 98S IR
s g F01
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