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Artswcr rrll qrrastions

Tirnc : Thre,c horrrs

(a) Define the tenn "probability' firnction".

he pmbability that e.xactly oue of the(i) Shou' that t.

occurs Ls

/tA) + t,(B) - t,(An B).

(ii) ltror.e that

:

erenLs A ar l3

,'(!u,) 
= E,',,,,

where Ar(i,:1,2,... , n) are events defined on the sample $pa,c.e.

(b) Explain brie.fly the "Couditional probability".

(r) tet.A and B be tw'o eventn. Sbcrq that

t,(A/8"):ffi
Henee shor,r, that ll(e n B) > t'(A) + /'(lt) - 1.

(ii) Let A and ll be twn erents. Shox'that, r*'ith the usrral notation,

l'(A) : 1'(A/ B) t'(B) + I' lA/ B")t'(E) -

(iii) 'fomorron' there will be either raiu or snow but not both, the prot>

*bility of rain ts 3 ,rnd the probability' of snon' is 3. tf th"t" is rain



the.n the pmhabflity th*t / will be late for my leeturc rs l, while
t)

the corienponding prohability in the eryent of snow is I. wtrt is the
i)

pmbability that J will he late ?

(^) A ratrclorn va^riahle X has a uegptive hinomial rlistributiou with paraure-

ters ft and 9. Its pmhnbility mar* frruetion is given try

l,(x : r) : in:k,ft+l.,At+.2,

i o/w

Find the monreut generating firnction of a rnnclon variable X ancl tJne the
uroment geuenatiug function rlerived to shcm that the negative hinomial
rl.intribrrtiouhas fr . , k(L-o)Dreatr, p:6 andvariancer(rt: j;I

(h) Au itenr ie proc'hrced in l".rge uumbers. l"he nrachine ix kuown to prochrce

5% defectives. A qunhfr cnntrol iuspector i.s exauriniug. ilre iteurs by

talebs them at raudom. what is the probability thai at lea,flt 4 iteurs are

to be exanined iu order to get 2 defentivar?

(c) lf ,Y and Y a^re iudepeurleut l,oinsou vari*tes with ureaus A1 and )r r+
spentivefu, find the prnbabi{ity that

(i)X+Y:lt,
(ii) x: v

'3' (") A btninens eonventiou holda its reghtration on Weduesday morniug frour
9€0 a.m. rmtil 12:00 noou. lrast history ha.q shflrru that registrant ar-
riv*ln fo{ow a l)oiwcnr clistrih}ution at atr nverag€ rate of l.g e.very 1I
seconrlrr. Fbrtunately, severa,l facilities are available to regi.iter eonven-

tion nrembern.

(i) what is the avern*e umnber of srernndq l:etwee,n *riva.ls to the reg-

i.rrtr*tion area for thin ennfere.nce base.d ou past res*ltn?

(ii) W'het ilt the pr hr,bility that 25 seeoudr or more worrld pans between

regi*tratiou arrivrls ?



(iii) \'Vhat is the probability' that lers than 5 seconds will elapse between

arrivalq?

(ir') Suppase the regi.stration cnmputers l*'ent do$n for a 1 - urinute pe'

riocl. \$oulrl this condition pose a problem? What is the probability

that at least 1 minttte rvill elapse hetween arrirals?

(b) Suppose that in the bookkeepiug operation of a Large corporation the

prohahilig.' of a rernrrling elTor on ;rn"l' one billing is 0.005. Suppose the

probabilit5 of a recording error from oue billing to the nesit, is constant,

and 1,000 billiugs are randomly sampled by ,* auditor.

{i) What is the probability that f*l'er than four billings eontain a reeord-

ing error?

(ii) \'trrhat is the probability that urore than 10 billingp contain a billing

error?

(iii) \Vhat is the probability that all 1,000 billiugn coutain no recrrrriing

en'om?

4. (a) tf X is a randour variable haviug a Bilomial distribution rvith the pa-

raureters n and 0 then shon' that, the uroment generating frrnciiou of

z:ryapproa,ehesthat.ofthestanclarrlnornralcli^st.ribut.ion--t@
when n ...-:i cc.

(tr) Iu au examination it is laid dcrr,*'n that a student pa$ses if he secures .30

perceut or more marks. He i.s placed in the first, second or third division

according as he secures 60% or more marks. bets'een 4i>s/: and60% marks

and narks bet*een 30% and 45% respectir.ely. He gets distinction in ca^se

he secures 80% or rnore narks. It is noticerl from the result that 10%

of the students failecl iu the e.xamination. s'hereas |o/ri of. t'heur obtainecl

distinction. Caleirlate the percentage of students placed in the second

division. (Assrnne norural dlstribut.ion of marks.)

(c) The mean yiekl for one - arre plot, is 062 kilos rvith a standarcl deviation

32 kitos. dssuming normal distribution, hon, many one - acre plots in a

batch of 1000 plots r+'ould You expect to have yield

(i) or.er 700 kilos.



O.

(ii) below 650 kilos'

(iii) what ltr the lowest yield of the best 100 plots?

(a) State aurl prove "Bayets Theoremtt'

(b) 'fhe contents of trus /, // aud III axe as follcmt:

and 3 red balls,

2 white, 1 black and 1' red balLr, aud

4 white, 5 blark anrl 3 recl halls'

one urn Lq chosen at ran<Iom ancl two ball.l drasrn. 'I'hey happen to be

white anrl rerl. what lc the probability that they conre frour ruus "{, /'l

or III?

(c) Auroug the 300 enrployees of a courpatry,2L0 nre uuion -:Tl"tt'-U"_:":
the other..r are not. lf 6 of the employee$ are chosen by lot to se'rve ou a

co*rnrittee that aduriulcten, the pension firnd, find the probability that 4

of the 6 will be uuictu nrembers using

(i)Tlreformtrlrafortlrelrypergeouretricdlctributiou;

(ii) 'fhe biuourial distributiou a'r au approxirnatiou'

(a) Define what is ureant by uRandom v+iabl1",

Let,Yheacontiutrorrgranclourvariableandletoandbbeconsta,lrts.

Shor*'that'

E(aX + b) : a.&(X) + b and L'ar(aX + b) : clVat(X)" 
.

(b) one of the earliest applications of the I'oitrson dlqtrihutiou wan in an-

alyzingiuconringcall^'rtoatelephonegwitch.board.Aualystsgenerallv

beliete that rauclour phoue callc axe ltoissou clit{tributed' suppose phone

calls to a switeh-board arrive at an average rate of 2.4 calltr per mintrte'

(i)Ifauoperatorwautstotakeal'-rniurrtebreak':O"t:l*prohability

thatt'herewillbenoealhdrrringal..nrinrrteinterval?

(ii) If au operator carr lrarrrlle at urogt five call.t per urirrute, what iq the

probabiliffthattheope,ratorwiltbeuuabletohandlethecallqitr

anY l-nrinrrte Period?

(iii) what is the probability that exactly three caILB will arrive iu a ?

minute intervat?

0.
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(iv) \Yhat ic the pmbabiliw that one or fe.wer e.alls r*'ill arrive in a 1F

sernncl interval?

(c)lftLsaarrypcxitherealnumber,sho*'thatthefrructiongivenby

/t(X:c):e-t(l-c-t)'-rcanreprercntaprobabilitynta^*func'-
tionofaranrlonrlaniableXa.ssrrmingthelralues1,.,2,3,'..'findt.he

.&.(X) anct Yor(X) of the dictribution'


