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Time:

pages. find rhe probaLility rhar a page.elrctpd at randomly cor'rains

10 pages selected at randorn contain 5 or more erlors.

Two hours

Lhe Lprm -nrobability space .

i. Shorr that th" probabil'ry rhar oxacrl) one ol tho evcnts A or B o.curo iq

PtA\ P(Bt 2PtA 1B)

A random variable X has Poisson distribution with parameter ). Find the

mean and variance of X.

A book contains 100 typing errom dist.ibuted randomly throughort in 500



2. Defi

(n)

(lr)

ne thc "NIonent generating fuDction" of a i_andom variable X'

llin.l the monent generating function for the Clamma distribution is given by

['"' "' ,r,-n,',, =l \-n
I

l. 0 i hp's i'"

11.., c tr.d r|o m,an a|d v"rianr, .

Lei X be a contirr.lous rar:dom variablr- wiilr probabilify clcnsifT frrnctrorl

( , ', u /. r

/rtr)=1
[ 0 or r-r" is-

Show that the rardom varinble Y - 2logX has a chi-squale clisllibution with

- J" t"n, oL frneJou .

(c) Thc ralclom variable f lollows thc no'-mal distribution with meal 0 and variartce

L Find the moment generatirrg function ol 12

Deduce that, if ,Y1, ,fr, ,I' are indep€ndenl random variables having

normal distribution with mean 0 ancl rariarrce l, then U - Xi + X; + +

hns a Chi-square distribution $'ith n degrees of freedom

3. (a) Define the followirg terms:

i. l]nbiasecl cstin1ator;

ii. Rjsk lirnction

(b) Lct 11,Ir, ,,{,' be a randotn samp}c from a trorma] distribution with nrean

: rd ra ir.rr,, 4

i s''\\ rl'"- 
-.Y-x'- z

12

the

Hence, shorv that S'= - T)' is an unbiased estirnator of d\'.r v
n

s'2ii. Fincl the risk lunction of



(n-I)52
n

Show thair the risk

Deduce that 6 =

L ltn.2 - 7\b2 - 2n(n - \\b + n'!)

_1 . if risk rs minimum.a+1

,\.,. L- .,Y- be a ra-lrdom samDle lrom a normal dislribu{ion wirh un.

r mean p and unknown vadance d2. Find the maximum likelihoclpan /./ and unknou n uarian.e o2. Find rhe ma-timum lik.lihood ".tirnalor

us assume that the sample data follow a normal distributioll with unknown
.12 12

r /, and unknown variance o2. Il n = 12, I oi : fSO ana I ol : zfOO,

d.the inaximum likelihood estimators for p and o2.

achine which packs sugar has, for a long tjme, given a normaL distribullon

:ights of hJled packefs, and thc standard deviation of weights has been 2-5

. lt is adiusred Io gite d new mcLric sizp of pa.rk and 20 ol I hp new pa. kels

ighed, Their mean is 1002 grams.. Find the 95% confidence limits for the


