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Note / ATe:
1. This question paper contains total eight questions.

TH I T H A A T &

Attempt any five questions including compulsory question No. 1.

A aTd 7o J9< 1 gigd gl o TI7 & 3L <ITor |

Each question carries equal marks. Marks are divided and indicated against each part of

the question. Write answer in legible handwriting. Each part of the question must be
answered in sequence and in the same continuation.

AT TST F T & 21 97 F oty Aarira % 91 F wekw 9 F fawg i e
AT g1 3Y +0E forEmae # e W o Todsh AT &7 I9< ST A0 H (<37 ST AT Ul

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of
question shall be counted even if attempted partly. Any page or portion of the page left
blank in answer book must be clearly struck off.

AT % AL T TOET HHTTATE Sl STUIT| TS FTET Tal g, af TF 6 AL il TOET 6l
STTOR{T =Tg g ST 2T 3T 97 BT 3T Eashl | @Tel SIET gl TS a7 39 37T il

Y B H FHT AT A2
Re-evaluation / Re-checking of answer book is not allowed.

AT o [AHATRT [ T ST 6l AT Tal 2

. (a) Define independent events with the help of an example. Also, state and prove the

multiplication theorem of probability for independent events. (7
UF IITELU i AT & TFaT TeATsl Hl TEATHT FL| THh AATaT, Taa
AT % oI ITRHAT & O 9T AT FAF A1 ST S9! (6g S|

(b) Let (X, Y) have joint the probability density function

T (X, Y) T2 T T AAHAT T FeAd

1
) Eyze‘x, ifo<y<x<oo
x,y) =

0, otherwise

then find P(Y<1/X=3). (7)
g aa P(Y<1/X=3) F1aq Fifeor
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(©)

2. (a).

(b)

3. (a)

(b)

4. (a)

(b)

Given the joint probability density function of X and Y:
X, Y FF FT G TAHAT I B [aaT

ifo<x<1ly>1,

=

floy) = 0, otherwise
find the constant ¢ and E(X).
g a9 Tdd ¢ T E(X) AT |

The mean and standard deviation of a group of 100 observations are 8 and v10.5
respectively. For 50 observations selected from this group, the mean and variance
are 10 and 4 respectively. Calculate the mean and variance of remaining 50
observations of the other half. (10)

100 STAATFAT F TG FT ATET ¥ ATF = Fer: 8 37T V10.5 31 389 a8 4
T AT 50 FATATRAT 0T ATET AT =TT 7w 10 T 4 T 7T AL TR 6 AT 50
FAATERA o HTET A fo=or &Y T0ET Y

Write the applications of Binomial distribution. If X ~ b(2.7) then find E(—). (10)

For a3 i farfar) afx X~b(2.) 79 B(—) s ffern

In three independent throws of a fair dice, let x denotes the number of upper faces
showing 6, then find the value of E(3-X)". (10)

U AT 9T % i TEa I\l §, AT 5 X T A UL qdg 9 6 w1 e
#¥ TEAT T FATAT 8, qT E(3-X)” T AT AT iUl

State the Central Limit Theorem (CLT) and describe its applications. (10)

e [ HIHT THT HT H/ST HITU 31T TH o STTANT il SATEAT It |

Define a Chi-Square variate and derive the probability density function of the Chi-
Square distribution. (10)

UF Chi-Square variate T IROTNT ¥ T Chi-Square s T ITHAHAT T
AT i ATH F |

In a small pilot study, sample standard deviation of the machine’s hourly output is
6.2. How large a sample is required to estimate the average hourly output of a
machine to be within £1.5, with 90% level of confidence. (Given Z o5=1.6449)

(10)
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5. (a)

(b)

6. (a).

(b)

UF G TS Teqq9 |, T & T HeT Ar3eIe FT Taael A F=ad 6.2 &l
ToReT Fofie T 3frEd I =eT seqe, £1.5 % Hra g & AT 90% ATHTTATH
& T AT A 6 fow fohaar a1 afaeel smasa® g | (AT S Z (05) = 1.6449)

What is the criterion of a good estimator? Let X;, X,..., Xn (n>4) be a random

sample from population with mean u and variance o2, then show that the
estimator given by V = %Xl + ﬁ(XZ +-+ X, -1+ %Xn is an unbiased and
but in-consistent estimator of u. (10)

U =g ATl il BT FT g2 TS U JTgr=ae Taadl X, Xa,..., Xy (0>4) TH
wf@ﬁwmm%zruﬁ'{wﬁ%ﬁWw%wa&ﬁ‘{qﬁ%Vz§X1+
ﬁ(X2+-~-+Xn_1)+%Xn T AT AT AEed UE At S e
ATHAT ¢ |

Let X;X5, ..., X, be a random sample from a distribution with p.d.f. (10)
TR X, Xy, ..., X, T ATgr=aeh Taael et se S &1 riaenar a9 wad

X
—e 0, if0<x<00,0<0<oo

f(x,0) =19

0, otherwise

then obtain the maximum likelihood estimator of 6.

o

T foraT 197 8 99 0 T ATFHAH TATAT AT AT hlford |

In a study on nicotine contents of two brands of cigarettes, ten cigarettes of Brand A
had an average nicotine content of 3.1 milligrams with a standard deviation of 0.5
milligrams while, 8 cigarettes of Brand B had an average of nicotine content of 2.7
milligrams with a standard deviation of 0.7 milligrams. Assuming that the two
samples are independent random samples from normal populations with equal
variances, construct a 95% confidence interval for the difference between the two
means of the two brands. (Given tg s, for 16 d.f.=2.12). (10)

a7 gt @t e it fAerde a9 uE sremae H, 9ie-U % 29 et ¥ 0.5
et & 7 e F 91w 3.1 e $ sia Reads arly of, sl

Fi=-B % 8 el # A arnft § 0.7 9 fF=es & |y 2.7 et #i
sia e amnt off) 77 99d gu & 90 Tiaedl T\ 99 ¥ wEa
g~z Tfagel € T T F THL0 IXET & ST TSt F &T ATeAT T Sare 95%
& feregeeuar wae ux [wtor fifomr | (AT 8 (to.os) 16 d.f. =2.12).

Stating the importance, prove Cramer-Rao Inequality. (10)

Tgd FdTd gU, FHL-T STETHHT fHg #7)
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7. (a).

(b)

8. (a)

(b)

The following data refers to the length of certain type of batteries:
Rerferad 227 T8 TR & deil il daTs ol JaAd HdT g

n= 100,Zfd - 50, Zfd2 - 1970,2]%13 — 1948 and

Y fd* = 86,752 where d=(x-48),
do you think that the distribution is platykurtic?

FIT STTRT TTAT ¢ 1o dad TATeanied o7

In an educational institution, out of 200 students, 150 were boys. They took an
examination and it was found that 120 passed, 10 girls had failed. Is there any
association between gender and success in the examination? (10)

T Jrfereh HeAT §, 200 BT H T 150 TS+ | Seaid Uah TLeT af 3T a7 T3T
o 120 IO g, 10 ASTHAT THHRA Tl FAT o1 3T AT § THeAdr & i il

qeer g?

Find the moment generating function of Poisson distribution and hence deduce the
mean and variance of the distribution. (10)

TIEE ded T AT STAH HeAT AT HlToTd 3T A | ded T ATET AT TH0T AT
9T 2

State briefly the method of moments for finding the estimator for unknown
parameters of a distribution. Let X, X»,...X; be a random sample from a discrete

distribution with the probability mass function given as P(X=0)= %, P(X=1)= %,

P(X=2)= g, 0< 6 < 1, then use the Method of Moments to find the estimator of 6.
(10)
TRET aa o AT ATAAT HT ATHAT @lore 0! e qe07 | ferad| Ff et saaq

Taf® o 1 f 97 A (pm.f): PX=0)= =7, P(X=1)= 2, P(X=2)= 2,0 <0 < 1,

T ¥ UF ATg=aa Taael X,,Xo,... X, T @7 g a9 st & f&fer w1 Suanr #2 F
0 T ATHT AT HY |

skokskokosk
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