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(Honours Generic/Regular)
Paper : STA-HG-2016/STA-RC-2016
(Introductory Probability)

Full Marks : 60
Time : Three hours

The figures in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese.

Answer any seven of the following
questions : 1x7=7

(a) In a random experiment, the outcome
is not unique. (State True or False)

G5! e ASTHIR TN (FOANS IR 72T |
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(b) If A and B are two mutually exclusive
events, then P(ANB)="?

I A W% B 70! AT T4l (OTT

P(ANB)="? .
(c) If Aand B are two independent events,

then P(ANB)=?

3 A S B D! ¥ W04, (9T P(AB) =7
(d) Under what condition

f 8 st

E(X-Y)=E(X)-E(Y)

(e) If V(X)=25, then V(2X+5)=?
M V(X)=25, R V(2x+5)=7

() Fill in the gap :
T I 5T A ¢

H = ?

(g) For Binomial distribution mean

variance. - (Fill in the blank)
et 7% Cwas a1 2R |
(T N 27 79)
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(h) Normal distribution is a limiting form
of Binomial distribution.
(Write True or False)
SRR ToN 2o 5% IR S Fief |
(Te] (A &PTey fer4lt)

() For gama distribution mean and

variance are equal.
(State True or False)

SIS FoNd WY SN SAIRE A |
(%, q9% [73)

() Normal distribution was first discovered
by 1733.

S T07 (AN S99 B
Wik SR |

5 Answer any four of the following :
2x4=8

e FERE R biiere ges faml 8

(a) Show that for any two events A and B
RCHIE 5! 9ol A F B-3 I (S &

P(ANB)< P(A)< P(A)+ P(B)

3 (Sem-2/CBCS) STA HG/RC/G 3 Contd.



(b) State mathematical definition of
probability.

TeiRer nfafes Jacol Ty 71 |

(c) Find moment generating function of
exponential distribution.

G T B9 G 3 oI Wi Bleneat |

(d) Write the relatibn between the
following :

T AR T4 ot ¢
(1)  py with (GT09) 4 and (S1%) M
- (2)  pz with (GT9) 144, 1y and (SIF) 4
(8)  pq with (GT09) p}, g4, 14 and
(T 44

(e) State weak law of large numbers.

IR RN el A Ta0s! Sy =11

() Find the variance of Binomial
distribution.

fa= To79 A PR ThRiea |



(g) Find the mean of Poisson distribution.

ST T TG Tfeedl|

(h) Define probability mass function and
probability density function.
FEifel ©F T SIS TSRO TIg P TR
fratl

3. Answer any three of the following :
5x3=15

 weTs iR Rl v e fodl ¢
(a) A bag contains S white and 2 black
balls. Another bag contains 4 white and
" 4 black balls. One ball is transferred
at random from the first bag to the
second bag and then one ball is drawn
randomly from the second bag. What

‘is the probability that the selected ball
from the second bag is black?

G IS @G TN S B TNl JeT i |
S G2 (TS 851 F50 S 851 T & el S |
o2 IS Sa1 TSI @bt 7= Wifbw
3 RS GIanee “fdeql Ta iF O ARS
T AT 7| @Bl 39 TSl G
4 T | TOm WET S| ABH U @0
e QRE Tk e 29
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. ' d B are tw
. ne lf A ai 0
(b) () gl}fjaeglelndent events, then A ang

B are also independent events,
3

me,ﬂﬁAWB@TmW
=7, (0% A S B (I o WAl |

(i) What is conditional probability ?
When are two events A and B are
said to be independent ? 9

v6gE I R eIl {2 701 won
T A UF B-3 foq o7 I Rl
7

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

MRE el wet Qi Srat o arwiel <o |

(d) ) If Xis arandom variable and g is
a constant, then show that |

T X B AW oz g B
T, (90 (Teq 1 |

Elay (X)]= aE[y (x)]
where y(X) is a function of X,

2
T® v (X) tam X7 <5y T |
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| X x=1,23,4,5
(i) 1If pl(x)=415
| O, otherwise
W
—, x=1,2,3,45
I p(x)={15
| 0, Sl
find (Sfesay)

(1) P(X=1lor2)

(2) P(%<X<-3-/X>1)
- 1+2=3

(e) State and prove Chebyshev’s lemma.

GABHTI AR TE WE 24 9 |

(/ Find mean and variance of beta
distribution of first kind.

A Y O IBAR e S R Tlenel |

(g9 Let X and Y be independent Binomial
variates, each with parameters n and

p. Find P(X-Y =k).

@ T X 9% Y 40! ToF 2o 5o, Ao
A6E n SIS pl (30F P(X -Y =k) SAe
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(h) If X is normally distributed and the
mean of Xis 12 and SD is 4, then find
the probability of the following :

X W @Ol AN 354 Ssiit 567 27 I 5
(2= 12 9% i Koo (202 4, (9% wore
fraicaRs TSt o e ¢

(1) X>20

2) X<20

(3) 0<X<12

Given that (fat sz @)
P(0<Z<2)=0-4772 and (%)

P(0<Z <3)=0-49865

. Answer any three of the following :

B 10x3=30
Wﬁmm«ﬁmwf%ﬁﬁra@wﬁm

(a) (i) For a random variable X and Y,
show that

VX) =By [V(X/Y)]+ v [E(x/7)]

S

X I Y Y61 Aqfoes 5o AR et
@

V%)= By [V(X/Y)]+ vy [E(x/7)]

I . M 17T 7% MNPt 2 vwom e



(1)
(b) (1)

®)
(c) (1)

1)
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State the properties of normal

distribution. S
P IO (TR ol |

Find mean and variance of
geometric distribution. 4
STANGT IO W S 2AFe Sfened |

State and prove Bayes theorem of
probability. 6
AR (FOIF Tolstiy S S 2
<91 |

Define mathematical expectation of
a discrete random variable and of

a continuous random variable.
| 2

a5 Bizy oo S @b SRR 5o
sififes ereiT ikl |

If X and Y are two random
variables, then define the
covariance between them. 2

X wi Y 5! qwfies o e PR
srefvema wce
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(i) If the probability dens;'(ty. funCtion'
of a random variable X is |

T 5T XA A X

flx)=kx?; 0<x<1

find (Sfenear)
(1) k

1 1
(2) P(Z< X<5)

E(X
(8) E(X) 242406

(d) If t is any positive real number, show
that the function defined by

-1
p(x)=e(1-et)* \
can represent g probability function of
4 random variable x assuming the

values 1, 2, 3, .... Also find E(X) and
V(X) of the distribution. O+5=10

I ¢ G5t I AT MRyt 7, M (T wow
sl ottt p ()= et 1 - et)*!

O S X1, ) 5 S A oy

ﬂmﬁww@mmmlzmwvm
et =1
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(i)

(1)

(Y

(ii)

Show that for normal distribution
Median = Mode 8

ST (@ AN I A
T = JLP

Write any two characteristics of
Poisson distribution. 2

ofs 3B R 75w Bl

If A and B are any two events,
then prove that S

I A =% B it 101 9o 7, o
@

P(AUB)=P(A)+P(B)-P(ANB)

Prove the following (24 3 )
o

i E(C)=0, Cis a constant
(C 9Bl &)

i) E(aX+b)=aE(X)+b, a and
b are constant

(@ SIS b 70! &)

(iii) V(aX+ b)= aQV(X), aand b
are constant
(a ©=F b §35)
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(9) A man with n keys wants to open his
"door and tries the keys independently

and at random. Find the mean f?lnd
variance of the number of trxal's
required to open the doo.r .(1) if
unsuccessful keys are not eliminated

from further selection and (2) if they
are 5+5=10

GE TE YOS 4! nbl HIRE (96T T]
IR Tog o Aee A YR
RoiRTz| 2 73 A S qweE
QR SRS [y oS 2R ey
TR (1) SRRl Rl BIREE! ARS
AIHIS SISNZ, (TR T2 WF (2) e
ColteTl 2|

(h) (i) Under what condition binomial
distribuition tends to Poisson
distribution ? Derive probability
function of Poisson distribution
from it. 2+4=6

5% eow o B9 oS 75w T

BICst S 2R 21 515 3B siRe) o
ZERET

() Write a note on central limit
theorem. 4

(TS T Sotsi1i @o [ (Bt et
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