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1. (a) State Bayes' theoretn and prove it' t30 marks]

(b) Random variable X is havi'g an Exponential distriUdtiott *itn parameter )' 'Ihen'

prove the followings: 
i-

i. exPectation of X, nqXT : ! ''
)'

ii. variatLce ot X-V(X) : |' l,
iii. momeltt generatirtg frrrtction of X,' MxQ): * 1 t40 marks]

"f(c) Ra,ndom variable X is traving a Norural clistribution with niean 400 and variance 100'

Find the following probabilities:

i. P(X< 370);

ii P(X> 380);

iii. P(370 S x < 390). [30 marks]

2. (a) The probability density furiction of ttre rancl'om variable X is given bv

(r*'. if o< t)sJ
/*(') : {

IO , ot herwise

whereCisaconstant.

[P.r.o.]



(b)

[Question 2(a) continued...,j
I

Find the fbllowings:

i. value of C;

ii, variance of X.V(X);

iii. cunrulative probability distribution function of X, Fy(r);

iv. P(X>2.5).

The joint probability density funct

I i,,,

I,

ion of X and Y is given by,

+2y),0<-r<1,0Sr(1

, otherwise.

[40 mar

/c

Y, f x/v@,a);

[60 marl

fx,v(r,a):

Find the followirrgs:

i. P(-2 1, r 10.b, 0.1b < y <.0.75);

ii. marginal probability density function of y, fy(g);
iii. c:onditiorial prol,iability density functiorr of X giveri

iv. conditional expectation of X given y, E(Xly).

]
(
I

3' (a) Let .Lr,:12,..'.,Ln be a set of observations for,the rnndom,rariable$ 1,X2,....,)
each havirig the foilowing probability clensity fu'ction: ' ,1

/
if r >0

fx(r,o):
, otherwise.

Find the probability density function of

Y : rnan(rt,.I2, ...., frr),

by using its cumulative probability distribution function. [80 mark

(b) Let Lt,Lz,.'..,frn be a ranclom sarttple fron Normal ciistribution with illean p an

variance 02. By using its moment generating fiinction, fincl the probability densil

function of the sample mean defiriecj as

\- ,.
v /-"t

u,

r)

[30 markr



I

(c) Use the rnethocl of transfortnation(change of variables) to fincl the <iensity furiction
of Z defined as,

where X and Y are two landonr frinction

f x,v(r,a)

[60 marks]

4' (a) Let fr1,L2,'...,t'n be a ranclom sample of size n fronr a Normal clistribution witir
unknowrr mean p and variance o2. Find the mornent estimators of p antlo2.
Estimate o2 withthe sample data: 17.1, 2.6, 3.0,.g.0/0.51 6.2, s.0,4.2s,7.7,2.2]"

Z:Y-X;

variables witli joint probability clensitv

(
l3x, if0<u(z(i

:1
I

[ 0 , otherwise.

(b) Let 11,fr2,....,rn be a random

function,

'g

'!

sample from a distribution

[30 marks]

with probability density

l
i{r >0 :
otherwise.

Find the Maximum likelihoocl estimator of g,
[40 marks]

(c) Let il1,12,'..',r.,, be a rancloru santple fronr a Norrnal distributiori with unkriowrr

mean p arid unknown variance o2. Derive a (1-a)100% corficlence interval for pop-

rulatiori meari /,. [30 rnarks]

.THE END.

(

.[lr,o) * )3gt:2 
ekp(-dx3)'

Io


