3 (Sem-2) STS

2018

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 English or in Assamese
1. Answer the following questions as directed :
1x7=7
TS fre ercas Fiotr il TR ft
(a) Define trial and event.
L fSerman wE WU e B

(b) Select the correct one :
% Teh! I T -
A random experiment is an experiment
in which
i R LR RN <1 AR I
(i) the results are known in advance
AR WSS & T
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(ii) the result cannot be predicted

Farees!l FRveeIR St 97 GTRIRt

(iii) the experiment cannot be repeated

RFICOR *FIRFS T4 7=

If ¢ is an impossible event, then P@o)="?
¢ 3 S WO W, (@ P(g) = ?

Poisson distribution is a limiting form of
normal distribution.

(State True or False)
5 I 00 PTG IBTE SE 9 |
(o= A1 SRem; o)

For binomial distribution mean is equal
to variance.

(State True or False)
faom 3B MY AF 2RE T @3 |
(2% 1 wrew fo)
IfXand Y are two ____ variables, then
E(XY)=E(X)E(Y).
(Fill in the blank)

I X 9% Y '131 — g =, @@
E(XY)=E(X)E(Y).

. (01 31 o 1)

/> ( Continued )
S~

(9)

(3)

If the correlation between variables

is zero, then the variables are
independent. (State True or False)
i TR TS AT T [ A, (S
HAFCAN 9T, | (% 91 S fers)
2. Answer the following questions : 2x4=8
SO AT e f
(@) Show that for any event A,

(b)

(c)

(d

8A/696

P(A)+P(A)=1
e @ R @ Hm AR I
P(A)+P(A)=1

State exhaustive events with examples.

oy o1 BRI RS BrE 4 |

Write down the conditions under which
binomial distribution tends to normal
distribution.

faom B b1 ePTET T A% TR TR
o

If X is a random variable and
var(X)=o2=E[X-E(X)]2, then show
that E(X?) 2[E(X)]?.

X M G A v oW W
var(X)=c?=E[X-E(X))?, o8 cryem
A E(X?)z[E(X))%
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3. Answer any three questions : 5x3=15
R ot fofir err T o
fa) State and prove addition theorem of
' probability. 5
TROR @IEMTTF SO BT = 21 941 |

(b) Two bags contain 5 red, 5 white and
6 red, 4 white balls respectively. One
bag is selected and a ball is drawn from
it. What is the probability that the
drawn ball is red? 5

WO IS IAFCH 551 I8, SO N W= 65
e, 451 I I SR | R @A @O @
AR &1 OF *R1 <GB 391 RN A | % IHCH
T8 (TRR SRS =2

() A binomial distribution has mean
10 and  variance O08. Find the
distribution. Find also the following
probabilities : 2+1%+1%=5
51 fem BT NG W PRI T 10 W
0-8. IBWo Rfy w1 wwe e o

TRIfderTz Ry 3

(S)

(e) Explain central limit theorem and give

an example. 5
FHTS TR oo [ F41 W 9Bl ST
fira 1
. Answer any three questions : . 10x3=30
R e fofbr e T fan - '
fa) () State’ and prove Chebyshev’s
Lemma. 2+3=5
CORIRCERR ACRIT TrmL 9 219 F1 |
(i) Prove that (491N Q) : 5

P(AB)<P(A)<P(A+B)< P(A)+P(B)
(b) (i) State and prove Bayes theorem. 1+3=4
A TAAR TR S 2T 90|
(i) Write the mathematical form of

normal distribution and explain the
symbol in it. 2

T IR AT Forch1 ol =% o1
JATS AORFRRI I [ T4 |

@i} If X~ N(12, 2), then find the value
of P(9-6 <X <13- 8), given that

bk X~N(12,2) =, T

) P(X=0
('1.) ( ) P(9-6 < X <13-8)3F IW fAfy w1, faan
(i) P(X>0) uRR
(d) Prove that (3311391 Q) : 5 p(x‘“so.9)=o-8159; P(X‘“s1-2)=0-8849
—_? ’ r 12 4 ¢ . °
Ra =Ha —m3n +6p5ui% —3u5¢ !
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(i) State weak law of large numbers.
2R TRIPHR 71 et Sy /0

(i) Derive Poisson distribution from
binomial distribution.
faom 3G 1 *Ri6 IBCH Fefa T 1

(iij) A problem in Statistics is given to
three students A, B and C, where
chances of solving it are l, 3 and 1

2 4 4

respectively. What is the probability

that the problem will be solved if all

of them try independently?

fem g9 A, B s C3 «Rwam
e 9Bt 9% SYm R SEIRel @

> % o o W e R
FOTONA SHD! TN IR O8I,
(ST HLFCH! TNYH FIR TR0l R 2

(i) Define probability mass function
and probability density function.

1%+1%=3

TWRER SR FoF GF WROR TG
Fowg el fan

() ¥ X is a random variable and
f(x)=C(l-x); 0<x<1, then find
the value of

({ Continued )

2

(e)
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(7)

™ X OB T e m we
f(x)=C(1-x) O<x<l, o8 Y
A

(1) G

() E(X);

@) V(x);

@ P(%;)k%). 141+1Va+1%=5

(i) What is standard normal variate?

Write down the probability function
of it.

T P e R0 WR SwwlRer
ol v |

(i The probability density function

of a normal variate X is given by
aB1 LT b XTSIl TG FoR
X

_l(x—loo

2~.
fix)=C.e 2\ 5 J; ~ <X <oo

Find the value of (¥ fA<g 3) :

1) c

(2) Mean (3149)

(3) Median (3gr)

(4) Mode (=)

() Standard deviation (¥=% Reem)
1+Y%+ Y4 Yat+14=3
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i) A coin is tossed until a head
appears. Find the mathematical
expectation of the tosses. 4
9O @I 8 ERARRAE Fewe IR 4
a1 faoss IR owIR IR
A Sl |

(i) Write down the area property of
normal curve. 3

AN IG] Fifer 4Th o

a

* %k K
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