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Time : Three hours Maximum : 100 marks
PART A — (10 x 2 = 20 marks)
Answer ALL questions.
Each question carries 2 marks.

1. If A and B are two independent events,
P(A)=0.7, P(B)=k and P(AOB)=0.8, find k.

A ppmd B earuemes gmiupm  Blepsslser,
P(A)=0.7, P(B)=k wimib P(AOB)=0.8 eefléd
k —ei dllienLid SrenTs.

2. Define : Movement generating function.
auerum : alewssl QUmES@GSOSTEMSMW 2 (hHEUTd @D

FITITY.

3. If EX)=u and Var(X)=0?, show that
Plu-20<X < u+20]=0.6 is not possible.
E(X) =y opmib Var(X) =0 eeflé

Plu-20< X< u+20]=0.6 cangam_(Hs.



State the need for rank correlation coefficients.

57 @Oneys Aspeilar sieuflugms arwg).

If X is a Poisson random variable and E(X)=A,
show that E(X?)=AE(X +1).

X e umlegrer goeumiliy wrd whmb E(X)=A
erafler E(X?)=AE(X +1) erangam_ (Hs.

Define x* — distribution.

X —Leuene cUENTUIMI.

Define the term unbiasedness.

BerGLmdE erlTLIMTLIL Seannen Lt UaFLIm).

In a random sample of 100 values the mean is 35,
variance of the population is 5, find the 95%
confidence interval for the population mean x.

100 crawenflsamswdrer gamer el () grrefl 35
@ang0gm@suder S ellwdsLd 5 eraflen,
@Qangsgr@duler sl HFgrmafl 1—-&@ 95% phYGMmSE
@ anL_Glouefl smewrs.

Distinguish between simple and composite
hypothesis.
crafl  wHMD UEGSS aTOHCasT gmer GoumuBsds

ST (h .
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10.

11.

State the conditions for consistency of data for two
attributes.

@ reiT(h L& @Eh&EsTen @anse]| HlLbSmETHMmaT 6T (LS

(a)

(b)

PART B — (5 x 16 = 80 marks)
Answer ALL questions.

Each question carries 16 marks.

State and prove the addition theorem of
probability for n events.

_ _1 _ n(n-1)
If P(E,) = P(E,) =5, BT B = 228
P(E/E)=—2— and P(E,/E)=2
Y (n+1)(n+2) ' 7’

find n using Baye’s theorem.
n slspsslsaiar Hlapsseiea sl Lo Cosnmsms
(S flmieys.

2L __n(n-1)
P(B) =P(E) =, P(B/E) =",
P(EIE,) =——2——wppi> P(E,/E) =

P ) (nrg) TR IR

erafler Cuwenr Coomsensls LweaTLHSS 1 —en
LIS STeuTs.

Or
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(c) If

X 0<x<5
25
10 —x
= . 5<x<10
f(x) o5 x

0, otherwise

1s the probability density function of X,
A={5<x<10}, B={0<x<5} and

C={2.5<x<7.5} are three events, prove
that

(1) A and C are independent and
(i1) A and B are not independent.

(d) Find the mean and variance of the
distribution :
px)=e'(1-e")* " x=1,2,3,..... and t>0.
X 0sx<5
25
10—«
x) = , D<x <10
(&) f(x) 9%
0, LHHENE

crerg X —en Hlapsse sriy, A ={5<x <10},
B={0<x<5} HMID C={25<x<7.5}
eramLIEnal epem) Hlasp&slser erafla,
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12.

(a)
(b)

(©

(d)

(1) A-wybd C—wyb sriupmeneu LOHMILD

(i) A—-wyd, B-wyb smrumppenes @Q6eme eremm
Boieys.

px)=ef1-e")* 1 x=1,2,3,..... t>0, eremm

ugeueden  gal (WFgmafl OMD  LFeuHLIgLIsE

SHTEHTS.

State and prove Chebyshev’s inequality.
Define the characteristic function. X; and
X, are independent random variables, prove

that @ .y (¢) =@ (D¢, ().
Q#9Cgallen soatamenan eT(LS Hlmies.

fpliyg srreou euepruml. X, X, &rrumm

MUl TH&ET eresfe

P, +x, (1) = @ (D, (1) eréinpy Flpioys.
Or
If the joint distribution of X and Y is

l-e®—e?+e ™ x>0,y>0
0, otherwise

Fyy(x,y) :{

(1) Find the marginal densities of X and Y .

(11) Show that X and Y are independent,
find

(iii) P[(X <1)n (Y <1)] and

(iv) P(X+Y<1).

Find the angle between two regression lines.
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13.

(@) X womb Y -t sl () Hlspsse smry

(a)

(b)

l-e*—e?+e ™) x>0,y>0

For(09) = { 0, wmmenael

crerfley,

(1) X, Y —eneflafliby sriyser srems.

(1) X wombd Y sriupnemeu eTars SrL(hs.

(iii) P[(X <1)n (Y <1)]-ib wpmid

(1v) P(X +Y <1) —x5 sreaus.

@m o Leabsrimys CarhsEnsdan_Cw o 6rer

CaHTewTLd &TeHTs.

Find the moment generating function of
binomial distribution and hence find mean
and variance.

If X~N(,u,02), u=EX"), and
U, =E(X - ¥, n=0,1,2,.... show that

D) My =20 11 +(02 _'“2):“} +0° (fl/;r' and

.. du.
o =02, +od T2
(1) Mgy se Mo, do
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14.

(=)

(<)

(©

(d)

(a)
(b)

FEOULY uresE  elesgl umsES
QFTEEHEMET 2_(HEUTHEGLD FTTL| STETS.
X ~N(u,0%), K =EX") LHHID
U, =E(X-w)?*, n=0,1,2,.... aafled

() Moy =20 + (02 - ,Ugjﬂl +o? LA
do

LOMHMILD

(i) My so =0y, +0O° % eTers STL_(N&.
g

Or

Define ‘¢ distribution and derive its
probability density function.

Define Gamma distribution and find its mean
and variance.

T U  uMTWMISH g Hlapssey
LT F FTienL STenTs.
STOT LITEUGNE aUaTWMISEH g6 dal (hFgrmafl

OOMILD LIFEIMLILG STETs.

State and prove Cramer-Rao inequality.
In a random sample of size n from N(,u, 02),
find the maximum likelihood estimator of

(i) u when o? is known and

(i) o® when u is known.
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(=1) &lywi—greu sweaflamenoenw eTpsl Hlme,s.

(<)

(©

(d)

(@)

G

N(/_/,U2) eTemm 6 @uievblanaoll Lireuedledlmbs)

THSSLILIL L 1 —SIGTE6TeT FoeUTULILG Fahednd

Q& mesr ()

() o*-an ol Csfpdmegn Gurg U—en
BUQu Hlapummsig wHOSEH wHmb

(i) p—QsfpHmagn Gurg o’ —an BUGELIm

Blaspuimi@ wHSH srars.

Or

State and prove the sufficient condition for
consistent estimators.

Let x,x,,..x, be a random sample from
N(u,0?) population. Find the sufficient
estimators for x4 and o”.

wHUSHsET  Qevseuransmuimest  Gumgmer
Blubsaengamer er(pSl Hlmie,s.

Quapos  @asssd  N(wo')-dmps)
T(H&SILL L FOUTUILILS Sml X;,Xy,...X, 6T60S.

N(u,0%) Gurgrear HUHEMmETE Sres.
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15. (a)

(b)

How do you test the significant difference
between

(1) Two means and

(i1) Two variances, using large samples.

If A and B are two attributes (AB)=50;

(AB)=179; (aB)=89; (aB) =782 find

(1) Yule’s coefficient

1) (A), (B), (@), (B) and N.

QumBIg nisefled

(1) apmefsEpsslan Cuiwjerer Geumiuim g e
WP&EELSFHIeILD

(i) @m LU Lg &(@h&dlant_Gu 2 Girer
Cauguriiger  (WpasHwudgialldb  eTeUeuTm)
Cangenan Clguieumi?

A wompd B @@ uaryser, (AB)=50;

(AB)=179; (af)=89; (a p) =782 erafle

(1) weler Qasp

(i) (A4), (B), (a), (B)wpmid N —er wdliemus

SHTETS.
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(©)

(d)

From the following data, test the significant
difference between the means :

Sample I x : 25, 32, 30, 34, 24, 14, 32, 24,
30, 31, 35, 25

Sample Il y: 44, 34, 22, 10, 47, 31, 40, 30,
32, 35, 18, 21, 35, 29, 22

From the following data test whether the

samples are drawn from the same normal
population at 5% level of significance :

Sample  Sample

I II
Sample size 10 12
Sample mean 12 15
Sum of the squares of
the deviation from the
mean 120 132

Gemeupd  Lpeuadled sal (HFsyraflsensden G

o arer Goumumig &7 (PSS WSGIQILD 4 TTi1S.

sam Ix : 25, 32, 30, 34, 24, 14, 32, 24, 30,
31, 35, 25

gam 11 y :44, 34, 22, 10, 47, 31, 40, 30, 32, 35,
18, 21, 35, 29, 22
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(rF)

Yemeupd eSleunmsaiadmbg @ renT(H Famis@hid,

2Cr Quoplas Gasdsresiidnps apsst
eramEng 5% (P& WGFIe cTera Ul ed TS,

saml  smll
Fo.) CTEHTEN 1SN 10 12
g Fyma] 12 15
g (H&armafluledl(mbg
Nlesamhigaian auésnigaf e
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