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Arn*cr all qucstious

Tirnc : Tlucc ltotrrs

1. (a) De6le the term " pmbability frrnction"

(i) Shuv thai the probibility that e.untly one of ihe e'en(s A or B

occulg is

1{a)+r{a)-r(,{n3).
(ii) I'rore ihat

gtrlsre ,4{(i = 1,2, . . . , n) ar€ er/erts de;6ued on fhe $iDrple spacc.

(b) llxplain briefy the "C,otrditional pmbabilitv'.

(i) Lei,4 aad B be ten elctrLc. Show that

t'lA\ 1'(An |J)
t tAI E-t : -'-=-i\IJ\

Heffe sho{' that l'(,4 n lJ) > l'(A) + l1a) - 1.

(ii) Let,,4. artrd,A be ta'o etenis. Show tlnt. with the tslral rotalioD'

p(A) : P(Al B)r(B) + 1'(A/ B')t'(B').

(iii) 'Ibdonow thete wil be either rain or sllov hut lroi both' the prob_

abfity of rain i,r 3 aud the pmbabitity of sno* is 3. II there is r*in

"(!")'r"''''



Lher th. Fbbnbllity th&r ./ will he late for my lecture ir l, wbile
i)

Lhe conellxlrlbg probahility ir rhe event of suow fr f. Whrt is the
o

probabllity that .l wiII be late ?

2. (a) A ra.ldou varirble X tra.s a uegative biuo$ial dietributio! with pamrtre

te$ ft strd tt. lt{ pmbsbility Elass filnetion iH Aiven bv

1'(x
i, = k,h+t,k +2,......' {,(--l)'"n'"'^

(b)

!'ind the nlolr€ot Beoerating frruc,tiou ofa randolr tEriable X s,rd Use the

ulo)rleut gererstilg firncJioD derived to show th6t the ne.gative bitoaria.l

di,tributior hae me.etr. , - I -ra" ","r 
" kll-r9l. t) (e. o. _ _-_di_

An ileu iF produed irr large tuDrbers. 'fLe Brachiue is kuo*.u to prodrrce

5% defectives. A quElity cn[irol i[Hpector is exauriniDg tlm itetr{ by

taking therr 8t rEtdom. What in the prohability that at least 4 iteBl"ll ere

to be exaDritred iD order to Bet 2 defectives?

If X A.Dd f a,re iudepeDdeul I'oiHsorr variates wiih ure€D8 ]r rud ,\, rc-

spectively. ffnd t[e probability that

(i) x+l':I:
(ii) -r - r

A hrNiDess couveDtio[ holds it$ re.gistlation oB Wedlesday Droming frour

9:00 a.Irl. utrtil 1?00 noon. l)F-,* history hl'.e showrr that, rcgidtrart ar-

rivals follow a I'oi$soB dietributiotr ai aD ave.lage rate of 1.8 ev6ry 15

serolrds. ]'ortuar,te.ly, seleral facilities are available to legiqter conven-

tion meulheB.

(i) \\that is the s,verse€ uuraber of seconds betweer axrivaLs to the !eg-

istratiou are, for thi. confereDce bacp.l on Jnst msults?

(ii) What is tLe probebility that 25 $ecords or more would pe8s betweeD

rcg;.lratiotr arlivaLi?
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(in) Whei is the p.otabil y that l€ss ths& i s€condB *ill eJapqe b€tvee,a

arrival,s?

(iv) Suppnse ihe registlatioD mmpDters e.e. , rlcm for e 1 _ miarrte pe-

riod. Would thiq rrndition pose a proble.lr? lVha.i k the obs,bility

that at leact 1 milrute will elapse bet*eea arriw,k?

(b) Srrppone that i! the bookleepiag operatioE of s largt cnrpomtion the
pmbsbilit ' of a remrding error oa an5r one billing is 0-00j. Suppo.se the
pmhabil4 of a recnrrliog ermr &our oue billhg to tle qst i! csrdr.ni-
and 1.000 billings are ratr.lomly saEpled by an auditor.

(i) Wbat is tLe pmhdbility that fewcr tban fou-r billirA$ morain a r€.cor.l_

ing euor?

{iiJ iiiffnr iq ;Ee F.jbil{ii,- iiiai nr;ie iEit iri iiEEiS coa;ia a b.i&i;6
e-rror?

(iii) WLat is the probahitity thar, alt 1.000 billiugr conrail [o ;.ecorrtirrs

1. l.t lf )i js ri ra.rrdoDr v'lriabt. j,.rvirrg d jJinoDiai ,tisl,.ifriti.iorl ciitr re tA
r':nl{rterr ,r ard t then sirl}!r jlt"i |he DroBierlt !t(rr--r;r.Lii1g flx(:i.krL rI. X- n0/ --,.:.=:._ ap1,r"- 1.. rlr..r .,r tbp -r.rrd-, i r..... j j . ,rlJ,rtr.\/ ntt(] fl) ,

{hen n -._ oc.

(b) l an exaniEatiorr it is laid .iown tirat a strrde,nt pa$ses it ire secues 30
pei.eDt or. nore n}arks_ l1e is ph,ced ir i.he fii-st. .-errrnd .r thil{] .liyisior
;:r.ctrrdirg e^r he sec.rues 601,i or ur{rre rnarks. f,efirceir .159/. ."id 6t)% uarl{s
ajrd Brarks bet\l€ed 30% aDd 1i% respectir.e]].. He get._ distiDctior in c8-se

lla Becrtrer 80% or Dlore lr1arks. lt is Doiice.l ftom the r"!l t ra,t 10%

o{ the $t[deDt$ failed iD tire examiDatiol. *.here-* i% of t,hem obtai[ef,t
dietinction. Calerrlate the perceDtrage of strrlents lra{rej in Ure $ecoBrl

dir'isioD. (,A.ssrure lo ]1rll distributioD of lrlarlia i
(") 'l'he mea]r yield for ore arre plot is 662 kilos widr a standi,rd deviatioD

bai,ch of 1000 plots $.ould rou expect to ha$e yield

{i) nlPr ion kilns.

-s,id:



(ii) belov 6i0 kilos'

(iii) what ie the lo.l{'€si yield of the best 100 plots'

(a) Siate aDd prove'JBaye's Theorern"'

(b) 'l'he cont$ts oI urns -t, .t-l aud JJI are as Jollorvs:

1 wlit€, 2 hlar.k and 3 red balls,

2 white, 1 blac} alrd I red balLq' and

1 whiie, 5 hla.ck alrd 3 red ba[!'

O]le trrtr is chosen at randorD l!'nd l$'o balls drawn 'l'hey hlppeD to he

vrhite ancl redl. What i! the pmb'biliiJ ihx't t'he'j coDe from ur-Ds /i l'1

or Ml
(c) A$oDg the 300 eDlployees of a coDrp''Dy, 240 are ulioD meBlhers' wLerea"s

the otheB are not. If 6 of the eirplol'ees are choseD by Iot to serne on a

.oDl ittee that adlDlini.sterr the pension filnd, find the prohabilitv ihat 4

of the 6 will be uuioD lrrelDber.ll r ]ing

(i) The formula Ior tJre hypergeo$etric diltribuiioD;

(ii) .l'he bnro[rial dist butioD a"s dr approxrDatioD

(a) De6ne vlaf. il uleaDi by "Random variable" '

Let X be a contiBuous InndoDl variahle and let n a'nd b be consiir'lts'

Shorv ihat.

E(ax + b) : at(x) +t a'Dd vartax + b) = d'yar(x) 
.

(b) Cl e of the es,rliest applicatioD8 of tlre l)oi$son distributioD va-r ilr ,,'D-

ahzirg iuconing call"s to a t'elephose s$'itch-board Analysts geDeralb

believe that raudom phoDe calh are I'oissou did' buted Suppose phoue

.al!s io a switch-boar.l amve at arr averaBe rate of 2 4 onlls per Ninlrte

(i) If au operator 1r'alrt$ to take a 1-lr1ir}lli'e breskl ] irat is tbe probabitty

that tLere will he no calls durilg a 1-milute i[ten'al?

(ii) lI +l operat,or cau handle at Drost five callt per Dlirltte' what is the

probahilih thdt the operator vill be unable io handle the calL'r in

alry hrinute Period?

(iii) What is the probEbility thl't ex'ctly t'hree calls s'ill ardve ir a 2

nli rte interval?

n.
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(iv) Wh*t is the pmbability that one or le.*€r cr h wiU

sec.!.I itrtervat:
\

lI I ic a ary posithe real oumtrer, show t[Al, the funclioD Svelr by -

P(X = i) : e-t(1 - e-t)'-r crn re.preseEt a pmbability ma$ tutrc-
tion of a randoat variable X a.cflrnibg the vslue$ 1, 2.3. . . . . flrd the
d(X ) and Var(.Y) of lhe distribution.
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