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CHAPTER-4 

1:3-1 A die i tossedo Find the probabilties cf 

Penbabiltty 
he euentA:odd numker Shas 

up, B:numbex lager than 3shoas up} AUB, Qhd ANb. 
The eventa au A:L3,54,B:f4,5,6 AVB={,3, 4,5,6AB st 

By assuming a an die, th prokabilil g each f he simutuall 

huus Rom aiom 3 

R(B)= Y, P(AuB) =and P(AnB)= V½ 
12-2 Tn a qame dice, a Shoot Can toio gutriaht if th Sum a tuo nunbers 

Shouwin� up s eili Horll ohen tioo de Qse thrDon. what ® he Brobailil 

ThåaL ae B6 Possibe mutnally eLuusie sutoges., eauh eith prababily 

V3 Only Sii produces a Sum i(6l [2,S)(34),(4B),(S.),(6.1). Tus 
Broducesa Sum * (S6) (6S) 

Cc) 

L 

Thus, cight outtcmes Satisty tke euent Iol huatht prnkakiliy 

13-3A Print ia spn ona fai tehul of chante havia� ih pniply labeld fm 

(b) P206435 = 

hal is Jk prpbobtll, that h prinl wL Stop beteen 20 and 351 

1:3-4|40 eipenigpt tas a 

S: 0e8 100 
35-20 



C-Sae,a4l 
AUA (e) (AUB AC 

Sl(a) p(AUc) 

4) PAUB) 

Let Abe an QAbitay euat Shua tat PCÃ): -P(A) 
A and A au mutually eicsie and span te enae &ampk space s 

a) FindPLA) and PB) 

P(4)tp(a) = (or) P(Ã): -PlA) 

B) Mfin a Thiad aknt C so tiot PQ: l-PCA)- PCB) 

|b) 

Ihus c: AUB =L3,4 

H0 4hii and 3o bluL chat is the Plababiltl, elctig a ball t 
Pach color?. 

P(blak) : 5|500 p(geen)= 1S0/soo_ padl= lsS00, 

|:3-&A singe Cad is daaon fom a 52-laid dek. 

c) ctatÍ thu pacbalilt tht thu caadis sed 



CC) P(utd to) 2/s2 

th Sun of nunters shotng tup i Sii or lesA ahd one the dice shous Aour 

2CB wiM) = p()AP(92)+p43)+plY+pC9s) tp(4,5) +plu)+ 
p2.4) tPBA)t p(SH)+ P(6,4) =/B6 

1-3-10| Mou CPerson A) Ahd too chers (B and c) eah tos a tai Crin éna toa- stp 
Qanbling gan In stp1 tie ferson bhose toss Á not math to eithu ck te 

Sl: a) p( Stay in ati, one tos) p(H.B,T)+ PlH,T, H) + PlLT,W)+ 

c) P(no "cdd nan) P(HHH) +PÍTLT) : s 
13-|A laaficulas elachonic deúce knawn de ntain culy tos22 and 4ls 

resistors, but tuse suststDs may haue 02S, 0Su (o) 1-

aspekisely 

atings,depzadi 



that tte 4 YeAUAtors ae a) o2S)b) oS0w ord (c) 109 

0:RSNSOWLO 

224020 

4AD"2 

Fran tabei 

040 0°S1 

0-05 

03 

0-09 

a) P(48n and o-}SA) pal) (b) P(480 and posu) =03|S 
0°03. 

-12: oxi Samde Spae deflasd in l:3-2 ind the Psoabilttes hat 
la) One dtp atchs at a 2 And sth ol oill shoa_ a30 lasael an 

+P(32) P92)+ P(S,2) +p(b,2) = 8/36 =4 

6) P( lD4 Bum_and Suo s4) pl4,) tRlS, S)+P(S) tpl6,9t£&s) 

+ p(66)tPU) tP2) +PC 3) tP(a,) +P(2, +PB) =12=½ 

:213To a gane to die DL thron let cnl de be tolahidso thata 4 shaw 

th kum the nianea shooig ap be t. hat (ould be tte 

SBpl6,)tPS,) +Pl4,3)+ PBAl+Plas) + P6) =9/44 o-1837 

& fau die each of outíme haA psobabiliy V36 so 



let a res te selected tm.th bot and aRans eesh veiuth tas th ton lkelihtd Ct 
beiy choseh. Detn 3 eenk : A md a 4) resT,Bas doo) a 

"t-l wo Caxda ae drawn fom a s2 -Cald deck Cth fizt in not Teplaced) 

also quA 
|6) Repeat Rur la) tt tie fiat aud a quun and ecnd Caxd at 

P bath aL queen) 

PFaar 

P(Aun guan) p(queeh) 
ba-2 A ddinay 5)-Casd deck is thaougthy Shulhled Youau dealt tau tads 

u9 P(tist thre sevena) 

-Yz+0t2r =3614 XLb 

PÍB), PLE) P[DAE), PDJE) ahd P(EJD) 
PD) = 24/00 

: 

VSelE a 22 -

bhe4 for the yesistoí selakicn C1peínunt cf Eaanpl 14-1, define tao mutually 
ercustue euents B) and B2 Such at BLWB2 =S. 

a) 0se the total Bakabity thebin to find te Raobakitly 4 de ent 
2- Yesistor denoad D 

Use Bayes thehen to find ke prebabilly thot tie resistoY Selectd 
hadsa tolesance, qienit ns 22 



Sd: Deinl B: drau a 9 tolesance resistor" 
B2:"da) a 10' toleance Yesitar 

a)PD) = P(Dle) PC6i) t P DB,) PCB2) 

o) P(S7l22n) a p (Bp) = p(tle) P(6)PD) 

Nalu (LE) 

7otala 

boL2 i eluted 

Thus 

Nunbes in box 

Ss 

3 

35 1S 

804S 

Totals 

165 

An erpinent Consists 4 tist Jandomy sluking a b01,466ing exh 
tas tie Sane tikelhod cf sedeutin, ad tiun selutinga apauto pn 

the choosen box 

600 

AD box 29 (Hat yse BaueA and Thtal Pebasttl theden) 

Sd: a) p(o-0E boi 2) 4S]210 

P{bo13) b01 ME) = P(O:91 AE| boa3) P( ken 3) P(eoL HE) 
Fom the total probabilly thedun: 
P(oE) -P(0:o) F box)P(bot)+ P(o"o|ME bo12) b) 

+ ploolAE ban)P(B»13) 



Selchicn, qien Cestaio boi selactic 

P(bo13) o-0) AF) 810/sA03 o 144 

P (o-o| E boaa) = as)245 

Sd:PCA) = PlA/e) -P(B) + PlAnlB) P(B ) 

p LAp) = Pl62JB) P(B) +p(Aa)&a)P(B) -oSto-6) + o»9s (o4) =09) 

b4s (o-6) lo.s4 = o966 Plea) 

P(Ba) 

p[Bsa) 

PATJE)- Pb)p(A) 

PalB) " PCBi) 

and P[AalB) = P(Ay Ba) =0. kdat tyg¢ channl daes ths Saten) �au1 

P(&) = 0-o (0-) + (-o (o-3) 0"3 
PlBiA) t-0(0t)/ot 
P(BilA3) =6p(Ba)A) =0. 

hus systen_is idal ( notAe -fu) Sine thu prabalilities 4 an enp 
mbo apenbatien au Geo. 



a) ohat io Has Probabill, that on 
defective 

(b)IE each rdatage anpliter Sels atth egual likeltheod, todat ithu psabaktS 
o4 a vandanly sadeated unit being Sow Qnd dejeutik9 

Eyent 

DDekeckte) 
G6ot) 

Totala 

(B) P{DASoa) 

63 

le Asea euend A faidi 

2 

30 

cc) pD) = P[oa) P( DD) + P(Daa)-PaSu)+p(D/Sho)- P( SN) 

and 

Totals 

a) ahatis the Piobabilily of an acctaeatal miksla taunch 1 



tenk "A fails' and "Bhails' ase not indigedunt 

6(169/3Lub') =0D2 

0t and 2 Define appsopsialu eun ti and Bi 

Assune chan Ad tiaamí,kÍn pxobalbitte, au al eqyal at P(ABi)= Dot, 

Pso kabileties_ae PIB) =0"S, PB)= 0:3 and P(B3) = 6*2 
(a sketchh diaglon aabgs to fgst-4-2 

Peo) t3 

|(a) Repeat Pasta Cb) aad cc) th all taasmison Symksl pnkablktis eqial 

Pthte 



PCAa) : plAa)e,) PlB) t P(AbJe)PAo) +PlAB/Bs)P (B-) 

P(B) Aa) 
P( Ba) a) 

P(Bs) A). 
PBglsa) 

D'& (os) 045 =0-RRA9 (Aaye) Suke) 

ol Co-5) /o-24 = D2083 - P(As) P(G) PA) 

Dt (0:3) o:2y= ol2S0 = P(Ae) p(ea)PlAz) 

o8 (o2)o:24 
buo64s PAak)-P(E3)) PAz) 

4 -12|A phamacetical Product Conxi_la lon pilla in a botle. Tno Produticn 

and orss l int 2) Each line can CARl CDL underk betlea b atmost 

b:8&, b:o3,and bool that the nunbers o pils ina bottle ill be to2, 

1DL,100, 99, aud 4g YelpeLfiely fnY ne a, Sinilat espekie prokaliites 

D-03,008, 0-83, 0-04 and "02 

la) fnd ite otabitty hal a bole o tle pradut oil Cataia (02 pla 

puxchasen prokuct wil maie 



tess an too pils 1 

Aa 

A3 

As 

No-bf pills 

(00 

q4 

p 0a) =002 
=0"06 

Line 

0-03 

Pl4)= 0oolss 

-03 

0-08 

P(L) = 0: 95 P) -SS D) 

O-&3 

O-04 
O02 

p[10oLa) ilbR3 
p(44) L) =0-b4 

P(too) 

pL98/44) =002 

a) p(o2) : p( toalL) P4)+P( l0a)L) plLa) tl: 0:0alb4stoo3 (o»sS) 

P(IOO)4) -Pttj 

P(loo)20-8SqsP44) = 0-03SS 

D-88 (D-45) 

4- A manukactuing plant maks hadis tat eaLh Cantains an intsgatid ciuit 

Kogucn to be de7eclie uith Psobabilt tlea o"00, 0-003 and 0-002 t Sauzes A 



6) 1f a sada Canlaias a dufetie 1c, find te pra babilt, it cnL fon 
Saue A Repeat hr oue B and C 

Souce c D=fDefectie 1ct 

p(DIA)= D:00) P(DB) = 0 003 PDc) =o-002 

P(A) y3PE)= VsPC)=y. 
a) P(D) = P(DIA) PLA) +P(DIB) PLB)+ P(Dlc) PCc) 

Sinlally 
P(B|D) =Y pLCb)=3 

= 0-006 /2 = O-002 

dck Conhy4 eath cf jaka , qus, kingi and acea). The thid Da, tas enly 
thu z6 nnkcand Caid a equla dek (4 tiucA thsoyh 4 tens) t 

Jiu Selrnd,sandony chonstng A casd fom the chaoken dek- IE PD) 

=yapO2) y3 and p(D2)= "ye)_ fad the Probabilitie 

si a) P [ace) = plAp) PlD) + P(Olpa)P (Da)+ P(Alba) P(Da) 

l) P3) = PD): PD)t p(oa)-P(Da)t P(es) -P(3) 



2 

Statisticallyinhgendknt 
plA n8) = Q8100 = o28 PO)-PCB) = 4/ too 6o- 0:213 

So A andB a not Inipendunt 
P(AN ="0 

induyendont 

Faly 
Stalistialh lndgendut Cen by pai, 

Sat's�y if hay ade to be statistically independut 
p(AlAa)2 plA) ple:) plA,nts) = plai) PlAs) 

|'S-3Gi tat tuo Algta Ailand Aa aie staistically independaht, Shao that 

) p(A)- PCGa)= P(A) [I-PlAa)]= P( A) - Pla) PlAa) 
Síe A, end Aa ae indapendunt thii belemeA 

PA)PAaa P(A) - P(A,nAa) 

So 

=pLAnAal+P[AnAa-pCA Aa)n(9nA) 



RA,OA: )= Pra)- PlALOA) 
By Cembiaing (4 e haue PlA)-PCA)= PlA,nA2) So Anad Aa au Stattsially indypend1nt 
6)p(A)- pLA) = pAa)[i-PCAD] 

PCâ) PCAa) -P[Aa)-PA) PA) =P(Aa)-P(Aa 94) 
But 

So P[Aa) = ALCAROA)UCAgN A1)l=P(Az0�)+ Phz04) -PlChasai) 0(Aan.4) 

P(A29 A) = P(A)-PlAzhA) 
So AL and Ag an ztotisBially indeprdent 

pli)pl a) -[-PLA1-PCA)]=- P(A)-P(A:)+ P(A)-P(A) 
= - P(A)-PAs) tP(ALNA) 
={-(P() +PAa)-PCAjaA) 

However 

P(Ã) p(A5) =1- P(AUAa) 
But Since-PA1VAa) = P (ALDAs 

L5-4 show that iua ass a-NA equalinta Aequind in l-s-6 
Hint: Recall that the hinsmial toeficient the emker q Canbinaticns 
of N thags taken n at atin) 

Commkinaltn a things taks kan N things = (A) 

Conbiatinn o N thing takn fom N hings 

4) 



Total = Sun )-()-()+ ) o 

Thtal --N ) N-= 
AS5 In a Cammunícalin Systen Jh Signal ent fion Priat a to priat b auuEA 

by tnl palh in paalal CNer each path siqnal peses thiuh tio epealeA 
Co seies)» Each eaaliu in cna pdh tas a poballla 04 folling. 

Find ie Bobabiltli, tat i Signal ull Aat ande at point be . 

R 

Ry 

P(R) = P B) = D-00S, PIRS PRy) 0-008 

Pk,DR) PLRau Ru) 

=lp(&)+PLR) - pl&nk)l· LP(RS +p(R4) -P(RsnRu 
Lndiprdut tailuu) Co-01 -LS (1ób)] [o>ol6 -64 (166)1 

RRr) p(R6) = 00S.,) 



Sol 

R4 

R 

R 

S:plsi¡nal daesnst anóe)= P(uppes path fata) and pllotolr path tai) 

Theo 

b 

E P[opeL path haily) p(lawes path fail) 

But, plupe pati fail) plR) t plRaake)PLRal,ak) 

p(Signal not anie)= (S019xIo) (124S xo 
63-6163 XI6 

Sleckng at sandem onL o fru aCceptabe holila in uhih to Stay" Detin 

nle space S and St6 ihe tuo eipinals and a Gmbind spac 

beane) S:Sis= CC,m), Ce, m ), CG,My), CGD)G,m).(a,n). 



(C, ma) Cca, m), Cs, m 
leb-a Sktth Jhe ana in ihe Conbined Sampl% spae of Eanph t"k8 Conespadi 

to the ent 

40+ 

AXB hee 

C) 

D IS 

(t, m,) (a, n,) Ccs,mu) 

-AXB 
S 

LOO 

1'6-3-Th Sis cides_0ta tair die ase nunbeid fem 4to 6. The die ià Yo led 
fur tines Houmany Sequnes Of fur esulking numkbers 

Seqyenas eqNLs s (6) C6) C6) =64E (296 
L"6-4I, a S-Cosd Poke gamey a ane, a player is dealt 5 Cad - tHas many_Poke 

hands ase tossha fth aA Bdinasy Ca ards deck1 
Pokew fands () 

= 2,S48,460 

SaCSi) so (41) 48) 

4-1 A Psoduckin tine nanalins: S-gat (tR 93 lite) gaseline Cans to a 
Vcduns toleone Sle The ProbabllG o any " Can beig Nut ch taeanle. 

Seloted at ydoD i 



tolorane)03 

tine Oek a 

-L) loo3) ( 1 -0-03)'= (o-41e o-&53 

for N=4 

-() (os` lo't(á lo&Ý(oat)(oai (oa)+()osfe 

Snkisg h Canier chen feuer (NE2) (a) mde (N:) torpeáoeh ale tued. 

) lon(o-s)?() tou (o-s) +(1) Co-g)'(o ) 



Sel 

class mect, fie tines each neek find i 
)he Prcbabily tl ktudent ia lat fh atleast isu claues in a qien Week,e 

l(6)th probabtll he Studunt tcll nt be ati at all during gien LEek 

ap( lat 3 tines moe io one weck )e 

D"3oyt do768 + oDlD24 

) P (not lat at al) & )oo-6)=0: D1176 

day tind prababilitia tiat: 

(B) al tliakls depaut tatz, and 

lcc) p3ornde on fina) Plo lat) +P(t latte lalat 

Pabakikly bcig 

N=S, P= 03 

to edue 03 to 



J:1-*A man wins n a qomling qame 4 he gets tuo hiads in 4ie liçs Dfa 
bíaxd Coin IAe p1obabilth, oh gelting a head oith, thu Crin i 0ot 

(Q find thu psobabilily the man tcil wín chuld Ae play tkás qans 9 

Sol:a) P (win) - P(a hads 
(b) PCao ) = P(4 Aada) 4P(S uad) 

N=s, p=04 

() (o35 =0:12236 - ND 

|6) besnoullks trial 

A rtnn Q arhiee a mayksman Qlwasd L h paskel a test He s 
Qlloaed t fire si choh at a targetk bulls eye T� he hit bulla ey 
toith nttuat tie of his sti Shot he cwns aset " He be Cames a natnan 
my it he Can repat the feat thee tne Shiaght, ttat is ha Can in. 

a set and (e) belomíng (6) beComins a maTkAan 

3 

E 639.326 o"26ly4= Q653361 

L 

=0360IS t 0168o 

= 

74A ship tan suestully aYe at ti destiatin i4 it engiue and it 
Satslt novqalicn Systm dont faid enrcule Ih tka engis and 

igatin systen ae Kacan to fail idegendantiy ioth, sesectie Pebakitas 
o-0s ad oool, hat is n akakilay a SulceskulL anáe ? 
P( Sucesful arriva) P$engine Suxuies and nuigntio System 

[-plengine toüls) 1| 1-P (haigalim Syken jaids)J= p:q1(111) 



\740 At a cetain millay inslallation 6 Sinilat sadas au plcd in cpeattn: 
t is knakn that a aiar's Aobabilkly teilág to qpeut balda soohoun. 
C "on tine tave aciumulalid as bo06 bchat'au i pababiltties iot 
beká soo hous fase elapied (a) al ut bpuat (b) all tcil fail aad 

Si: o PCall Opealia)= Plohaid) ) (o 06) (o.44) = o-6 &99. 
PCall a): ) (oes)(o»19°- 4 666 (to) 

(é) (oes) (ooq4: o 2642 
4-1|A artiaulai madel cf auoncbile sis Auallel to fa a mechaical Polem-Th 

ek adealw taA 

have to be kepaind mL ian ONCe 1 

--() (o4' (o»9)-C) [oo1)t 
=l-0"4305 0°386 

) P (8 Prolely: supaied ) e (AIo not vepmind) o 430S. 

Án chtk¯g sut. It aso enginess chauk out atla a lage Cn7unse : cat 
tie Bnbabilsy tha not moe than thae ol fad to relaa thei keyt ? 

PI fait to veln key) : ()p25/1| 20SA 
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