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INSTRUCTIONS

1. Do not write anything on this qu
2. Answer question ONE and any ot
3. Show all your workings and steps.

estion Paper.
her TWO questions.

QUESTION ONE [COMPULORY (30marks)]

(a) Determine the y pert cntile that 1s require 4 to construct each ol the
following conhidence ntervals

(i) Confidence level =95%, degreces ol freedom=24, one sided {(upper)
(11) Con fidence level = 049, degreees of {reedom=9, anec-sided lower)
(in). Con fidence level =90%, degreecs of freedom= 19, two-sided

(6marks)
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& . P "
Find the p.r{'.!T of the vandom vartable il § - 2Y 410 (3marks)

(n) Let Y have a geometric probalality distribution given by

. 0§ L, ' @
F(x) ‘.“ f)& ¥ e 4
O, othernise
Find the probahibty densiy function of ) = X 12 (3marks)
() (1) State andgprove Bonlerroni'®inequality. » {3max‘ksl_

() Suppose that we have ten events A (wherey = 1.23.....10) with
}

SR = 099, Bstimate the jomtHrobabihity (4, Q A 4,) (3marks)

(1) The joint density funcuon of two random variables X and ) given by

: i“ L X e 205y 82
Jix.yv)=q 4
E O, ¢lsewhere
Find the Joint density function of {and Faf 7= X+ 2
(6marks)

te) ) Let the pad.dol the random variable o' be dehned as

' {—p) ¥ el
!(\i J ( ! )
: (?.cfi.n-’-.vhw'c,
find the charactenstic function ol a random variable Y « X, 4+ Yoa o Xy
(6marks)

the A8 are illdl.-:})t_‘lu_‘luri..



QUESTION TWO (20marks)

Let V. and Xgbe two stoc hastugally independe ntggandorn variablesghat

have Gamma distriBbuons and joint p.d [ given by # A%
. et ey g1t kL sk 2> Xy o
[0x,x5) =1 47T (a) o ! Wheérea >0, 450, Let
*J‘ l O0Btherwise i L
Yo=Xi+ X, and fyos -~~~ - Show that ¥ and- ¥ are stochastically
Ay 1 4
independent. Hence determine the marginal probability functions of ¥,
» & &
and P (20marks)
QUESTION THREE (20marks)
(@) Let, X and Y, have the joint probability distribution defined as:
. 1‘ ._]"1’),,*,]'\'{
TAC T Y0 N AT TS gy Shee  Bhd” the marginal probability
- . | Owatherwise @ e
density function of ¥, if' ¥, = X, X, and 7, =
(10marks)
3, -\‘J ) f =
, H B g Pra | B e
— : Bog = | Ko 2O w204 oy .
(b) If /(x,.x;)5 ”:i_\-, o P Y : ‘ 1$ the joint density
|
|

O.otherwise
of X, and Y., find the joint probability density function of e TR &

and I, =X + X,. Hence determine the respective marginal })I()bdblh{)
density lun(lnons of }, and YV,

(10marks)
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QUESTION FOUR (20 marks)

&) Show that the gharactenstic funggdon of & randod ygrable )
having a Normal dist¥ibotion with paramiclers g Ly opaven by

0 X

foyre (12marks)

(h) Le \"llld e the g aried the varn tike ol i random wmp!n il

£
SLae "‘ from a chstvibubon whch s Ao ‘mh Evalige

(U <A <6, 302 N {45.0).
(8marks)

» QUESTION FIVE (20 marks) : #

fap Lev by <o« b < <, denote the grder stanstios of a randon
'_il.U <A<l

sample of size 6 lrom a chstnbution having L d.l fix) =
IU clsewhere

&

5

Find:
L A Lt w o
i1) The p.d.iof the hrst order statistic,
(11) The p.d.f ol the sixth order statistic, .
1187 f’{U.ﬁ-g by Jus {12marks)
(L) Let ¥, =¥, <2, be the order staustics of a random sample of size 3
; Ligagl. o
from a-distnbuation having pd I f(x) - ,Find ;
“{i\t H)’hh
(1) The joint p.dd ot} wnd 3, -
(1) The pd.iol the range 2, =1 -}, (8marks)
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