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 English or in Assamese

1. Answer the following questions as directed :

1x7="7
TS A 2R ATt PR ey fa
(a) What is random experiment?
o~ 2
(b) If A is any independent event, then
P(A)+P(A)="7

nﬁATﬁ@wndhwm¥®1®,®m
P(A)+ P(A) =?

(c/) If A and B are two mutually exclusive
events, then P(Au B)=7?
W A WE B OWhl 40N oA, cers
P(AUB)="?
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(2)

(d) Who discovered Poisson distribution?

RS IBACH! I TR FRMRe 2

(¢) Normal distribution is a limiting form
of binomial distribution.

(Write True or False)
Waﬁiaﬁmaﬁawwu
(377 | Sp7y fory)

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

R TWeR-=ER At FRige REL
TG BT RO ol |
(3T®1 ¥ =Ty foran)

(g Which one of the following is correct?
(Choose the correct answer)

TS Ml =PRI (POl WG 2
(W Taxeor AfS Shrsan)

() ny=0?

(i) py <o

(i) p, >0

(iv) None of the above
S qBIS Y

2

2
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( 3)

2. Answer the following questions :
T PR ey fa

2x4=8

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

AT GBI R WA W% B @

R RAM 2

(b) Write the relation - between the
following :
TS WA o f ey

)y with (G7C) pfy and (91F) pf
(1) n3 with (BTC) uj, py and (W) pg

@ p, with (OF®) py, pg, u) and
(SF) pg

(c) State weak law of large numbers.

TR ROA e s STt Seary <y |

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

ﬁ@ﬁ@mwwwﬁmwwm@x
o
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(4)

3. Answer any three questions : ox3=15

(@ () Examine if A and B are two
independent events, then A and B
are also independent events. 2

2R 91 &, I A F B 751 Fog woel
Y, (B A ¢ BAT ToF 61 277 |
(i) What is conditional probability?

When are two events A and B said
to be independent? 1%2+1%=3

v 1 e ool 52 o1 g6
FH A HF BT (e wom IF
R/ |

(b) State and prove multiplication theorem
of mathematical expectation. 5

fdfSs 2ASIHIR B GO S HIE AN T4 |

(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
u, and p, are O and 26 respectively. S
I BT AT x = 4 FACACT AN GIfRT Yol
T 1, 4, 10 IF 45. (TS (T T (XX 5,
AR (2R 3, T Uy TF pu I IH
O 9I¥ 26. ‘
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(d) (i) Find the mean of binomial

distribution. 2
faem 3% a1 Sfereqy |

() Find the variance' of Poisson'
distribution. 3
R TG 2P Sfere |

(e) 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 W GO ANFD IB SN T =W T AT
(= 12 I amifis [oem txm 4, (oE wore
R iR g w0 :

() X =20

(i) X <20

(i) 0<X <12

Given that (ft31 =z Q)

PO <z<?2)=0-4772 and (W)
P <z<3)=0-49865

4. Answer any three questions : 10x3=30
R e fFiBt epm Teg fran
(@) (i) State and prove multiplication law
of probability. 5
FIIROR 2[qe ACh! TCER SIF 21 T |
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(b)

A7/810

(i)

(iz)

(6)

What is the probability that a leap

year selected at random will contain
S3 Wednesday? S

TR MR TR e B Rrofarree |
530! IR AW SFifRrer Ry 2

Define sample space and give one
example of it. 2+1=3
aforl i e B W TR o
GESER Tl

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
number of heads occurring together
in three tosses of the coin.

Find the probability function of
(1) X,(2)Y, (3)Z, (4) X +Y and (5) XY
and construct the probability tables. 7
I 61 “37re 9Bl f$at Yot yogeica
o Fewwe 391 291 | g1 2o
X = 43 MYy
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(7))

j Y = SRS G 1 Y 4FH
R

Z =uror feRes fomwerrs ares
P YT A

oo AT Wikl Twoe iy 331 =i
eI S g 541 -

1) X, Y, (3) Z, @ X+Y™==F (5
v |

(c) () Define mathematical expectations
| of a discrete random variable and
of a continuous.random variable. 2

@1 Rftew vore W aﬁﬁﬁﬁiﬁw
afafes 2o et e |

(@ If X and Y are two random

variables, then deduce the

‘ covariance between them. 1%
X oIF Y 0 IR R e Fides
STefRver fRef@ 4 |
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(1iv)

(iv)

(it)

(8)

If X is a random variable and ¢ is
a constant, then show that

X 3t @Bt qfdes 5o = AF a B &9
I =W, o’ ryear

(1) Ela ¢(X)] = a E[o(X)];

() EDX) +d=E[p(X)]+a

where ¢(X) is any function of X. 2
TS @R ¢(X), XTI R @I 981 977 |

If the probability density function
of a random variable X is

ﬂﬁWWX?W?’W
f(x)=kx?;0§x<1

find (Tferear)

(1) &

(2) PG <X<ly

(3) E(X) 1+1%+2=41,

Show that, in normal distribution,
mean = median. 8

CrySal &, @I 9Bl AAEy IBw
14y = A |

State two characteristics of normal
distribution. 2

A1 4G+ WO Caf¥iRy Srary war |

( Continued )




(9)

() (i) Write three €xamples of Poisson
distribution. -

RS 35 TR et foray |
() 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, B and C?

LA @Ol TP o¥S 9 IR 5
TeATS AMAR 25%, 35% SF 40%
T @Y A, B I O oS I3 | TP
Teifte AR & 5%, 4% T 2%
Sfoopel (I SN B AT o0’ |
B T APFEE G DA W ot
Vel @ GRS T | @R Tl ey
FE @Y A, B 9F CT 98¢ I[N
seifder FdE T4

* %k %
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