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a) Def i.ire [ire [eflll "r:onilltiolt;r]. probabllLtf',

TheJ{r i:lrie tlro chr.:ld:retx i":rr a farnil.y, A,asume that the chances of
beir! i:L .bcy or Eilr]. in t.he f,aiuily are equal. What 1s the
prob,tshj.;j"tiy tlrat b;'tlr. aj.e boys, glven that. at Least one is
loyii)

b) FEorfii the ]:ol.j.ow:i]rq l.al{si, aseulnilrg that in each case, the
concll i:l. ili;,:1. Frob;rb1:l l.1r:i e,s are def:l,ned.

i) l:i: I,(Bl=1. t:h+}n p(j{.i/[i)= P(lnr)).
ii) l:f l!! irnd Ii it:.e drls":olnt. and P(B)>0 then P(A/B) =0.

lll) If ltre;4, !:lrerr F{.1.l',/ti) < p(,lh/B).

iv) tr ( ,41 \.t r! /.8) = ,l\ /q I Bj-t ,F\i"4" / $- r'$\ t\.4t / B) .

c) rc,x ,:1111' Lr'o oveni::ri Jl, arlci B, veri fy th;rt the foLlowlng
statLt1erLL:. a:r'a txte or r()t,

rli.{ /i})+f(,{. t 8),,, x.

.Dl,tl.E) | P:.,41 .tl' ),.. .



Ouz.a)Statd' th€ \'Bayes" trheclren for condltlonal probability'

The:r,!) a:ll{} two modtls ol] t::ansportation fronr Colgnbo to a cll

tkre $)uth,, narnet.yr by lancl or sea. Land transportatton mai

ra:t:L or :l!i {ghvp.y: rqhourl 70?..of lihg. nutertat .ls transporti

land ilrd the re$L i.u tr"n"pott.A by sea- efso 6Ot oi

tral'l:U:roi]:tat:Loh Is b:?' hl Ahway and the rest by rall'l
per:oe[ti:.it(] 

"f, 
dam.rgecl carqo are L0* by highway' 6t by

and 5i l:y sea,

i) li'haf, lcercentaqe of the total cargo may be expected to

( I anjlEr ged ?

{{) r:f a danaqed {)arEo :L!} recelved, what ts the probabiut

1:tt,:lf i.tr $as shiplsed b!r' 1)Sea? II)R'atI? IIflLand?

b)Tlre l:i l..l ui:r'qt of, the clrclult board causea a computing 3ys!

b€ ."]:r!rt down untll a nelt board Is dellvered. Deltvery ll]

1s Llixj.f:o:lrnly dlilt.rlbutecl over the lnterval 1to 5 daFl

t:olfll. {ic$t C c,f thl,s fa.j.lure ancl shutdown conststs of a 
I

corsL c0 ialld replacielLenl crosl of cl which i8 proportio4

..21
tC,X, , Ic = ca+t\xt 

I

j ) E i-n:l r.l1e probab;-I:Lty ttlat the delive.ry time is 2 or n{

,:l:tys, I

ii) ;i"r.nd i.;lhe total expecied coat of a 
":-nOf" "otnut"t 

ft 
{

f .xrLt .rosr is t{s.50{r ar,d the replacement cost is Rs,21

(i'r'' 
)tar Jriil {h1culi1te the $tandalrd deviatlon of the above t'{JLar "1

a) DsfJ,n€ rhat i3 neanll b,y " Randon variable 
" I

L€,| l[ t'€ a conliAuous r;]ndorn variable and let a and 
I

':oD $ tan l;s , Show th.at, I

E(a!3lil)'"a E(x)+ b and uariax+b)= a'var{x) 
|

Qu3 .



b) Let X h,€ a contJ.nuous rarndom varlable
der,siEy funct{on,

i)

wleh probabllily

,o , x< 0

;o<x<L

x> I

l !r)= Jkxs

ket*i

! \ralu.rte k.
Cal.c,u:Late P (0.5<Xl<2) and P(X>2/X>1).
,Fi[d Lhe mean and varlanqe of X and rnean and varlance of,

Y-?)t+7.

nq] tho protrabll"lty dlntrlbutions for dlscrete and contlnuous
cfl v,ii1t:l"ables.

expected value,

.

1)

1)

ro!'e tlre follordjnq proilertlea of ehe

i.)E{c)*cl r'rhe{&. (: :Le a..constant.
tl )lq (cq (x) ) = cB (S {Xl } .

q'flrl (,Jr0rD < E(gr(-r)t , :Lf &(r) s g,(x)fot aII x.

In d jame, arL i.rnbiaBed dle ts'throrirl and a banker pays

noney {Rs) twl.c,a thie nunber on ther sld6 of the d1e, which
3 uppennost. llth€rt wcruLd be ttte expeeted value that the

Bavs o lt?'

ir coln la tossed twfce. Let R be lhe nu[ber of heada

a.rs ln the toss. Fjnd.lhe dlstrlbutlan of 1/(R+1) and

ance, calculate lL's expectation. Show that,
E [1/ iR+l ) ] + Ulr',(R)+U,

r shoots aruows at a larget. The distance, X qn,

target at whlch ah artow strlJ.ea the
denslty functlbn; f,, d€flned,by,

the center oiF i:h€l

has' probabll.lty

j. 
) E Ic rtrJr(N).f crg: ():\= c\E(9,(X))+c,E(5"(XD ,

r-I
It*l= ro' 

ro ; where r>o '



l. . Nanll: the abc,ve ;piroi,;Lftllity dlslri.butLon '
;l.I'tird, ghe dlst.rllcutlon functlon,F(x).
:1,4!r ,ar:row sc,3l:efl e:Lght points if X < 2' five poin

il(")((5. one point if 5<x<15 and no polnts other

Fi d the expec[ed $core when an arrow ls thot at

tnr:get.

b) i\ nilnufacb[rer: t!u]'s !li-licon chips in lots of 25. rn
l.o {r}eck the quaLtitiy of each lot he puts a

c)

s{,lect.ed 5ampl{: of siizo 4 from the each lot to teEt.
b(l t-he nunbex oll clefective chipis in the sample.

l:{rl.Lc,,,/ing crilerion lti1} be used: Tf X<Lraccept the

otfir:rr ri'i.se rej+ct the lot, Find the probability that
c ncai inq 5 defecLive chips will be accepted.

Tre uunount crf d:Lstilled water dilapensed by a

nri.c.ni.De is no:rnall-V clistrlbuted with mean vatue 64

r$t irrdard. deviatiorr 0.irB oz, Vlhat container size c

€rr sirrr! that ovlex:El.ow ()ccura 0,5t of the tlme?

a) Di:f:Ln.n $moner:rg genera;ring function' of a random

v,:Lri.ahl-e.

b) 1) Le'L x ls a krino{rial ti:andom varlable with pararneters

.r!(r I, r

Jl) Sijrow that Mr(t) -
B) llence derivG! that;

C) !'or what \.al,u6! ol:

{q + pet") ".
Eho nean-lr and variance=d?'

p, var{L) ls naxlmlzed lf n

of

ls

i::Lxed?

0) ,.1:ll n=25 and p'-0,ir. evaluate P (x<lrx-&) .



."1

v
found ln polLrit.

*rrr t''r :zfl
)In t€:llIl:r(t lethaL concentratlon of a chemlcal
water iit Lrr :foutrd that a certain coneentratlon
the fl.rnh that are subjected to lt. for 24 hours.
plaoed l.n a tank conttalnlng thts concentratlon
find :.ire Frl)babilit)r thaL after 24 hours,

of chemlcaI,

) E}GLct l.'1

1) At: lesst
1)At ml:)s L

14 Burvlve,
10 survi",re,

16 eur.{J.ve.

pal:t:LciuLar departnent gtore cuator ers arrive at a check
courrEer accordirig to poiEigon dlsE.ribution at an average of T

r. ilujnj.ng a glveD hou.rr what are the probabiltties that,

a)

b)

c)

lilo more than [hree cugtomers arrlve,
iLt leasl two cusi:omer$ arrive.
lilxacLl:r' five cuatone!$ arrive.


