¢4' . l .‘

gam (loss) of the other o
(1) equal (11) greater than

2 Games whreh 1nvolve more than two players are. called A games
(1) brased (11) n-person - (111) negotlable _:_ (1v) conﬂrctmg
3-} The problem of replacement is not concerned a out the

:f_ (1)1tems that detenorate graphrcally (11)1tems that fall suddenly
' (111)determmatlon of optimum- replacement interval . SR
(w)malntenance of an 1tem to work out proﬁtablhty

optlmum replacement pohcy of the

: _;_';;;4 When value of money changes wrth t1me the
e “equrprnent after-‘n’ periodsist " - L
af(r) Do not replace the item ,"1f
R werght’ed average of prevrous costs :
. f.:‘_'v:'*:.-(n) Replace the 1tem if the. ‘next perrod’, operatlng

" average.of previous costs. . O B

% Choose the correct answer:
"f‘(l) only (i) is correct -
- (ii) only (ii).is correct
” (111) both (i) ¢ and (n) are correct.
A (1v) both (1) and (11) are not~correct |

5 ~Econormc order quantlty (EOQ) results in -
@) equahsatron of carrying cost and procurement cost
- (ii) minimization of setup cost. g
L (i) favourable procurement price -

‘ --‘""(1v) reduced chances of stock outs

f»’If small orders are placed--frequentl then total«mventory cost 1s
3 ;(1) reduced L (u) mcreased o (iii) elther (a) or (b)

"Queue can form only when
(1) arrlvals exceed: servrce capac1ty

i) ¢ arrrv“'ls equals service capacity
evfaclhty is capable to serve all. the arrlvals at’-a,trm

;“faclhtle '

i (1) the system has & smgle service facrhty" L
(i) the arrivals. oceur ina Poisson fashion, -
B (111) the service rate is: accordmg to exponentr

1v) all of the above
©9, _Whlch of the followmg is not.a ey op_eratmg ch acterlstlc fi
(i) averagetime a customer spent wartmg in the system and qu 2ue.

o (i) uttllzatron factor. : =
ST (iid)per cent i I
UG ?"?(rv) none
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R ;‘10 Whlchofthefollowmg is correct? R L R R
(1) The expected length of the system should be equal to the expected length of queue S o
- plus one. A
(11) Expected: length of non-empty queues would not exceed expected length of
*« system in.a single server queueing system. .. R
(m) The only way'" the customers are servrced in queuemg sﬁ:uatlons 1s the ﬁrst-come- o
first service basis. _ S el e
(1V) Erlang service tlme dlstrlbutlon is a spec1al case of exponentlal servrce tlme L R
d1§tr1but1on T g ' : S
‘ : SECTION B (2 Marks)
T Answer ALL questions. - .o e e e
BT ALL questlons carry EQUAL Marks _,-(_5_' x§5 =25) i
j11 (a) Explam (1) Pay off Matnx (u) Saddle pomt e T
B _ PR ~(OR) s S
(b) Cons1der a “modlﬁed” form of “matchmg blased coms” ’game problem The R
matchmg player is paid Rs."8. 00 if the two- coins turn both heads and Rs. 1.00 if the -
' coins turn both tails. The non-matching player is paid Rs. 3.00 when the two coinsdo
- “not ‘match. Given the choice of being the matching or non-matchmg player Wthh one ey
s would you choose and what would be your strategy? 5 ‘ SRR

~

12 (a) The data collected in- runnmg a machme the cost of whlch is Rs 60 000 are
Year - R 2 ' 3 " 4 o 5 LT
i ‘_j_Resale value (Rs) 42 000 - 30, 000 20,’400, : "“1-4,40‘_'() 9650,

-/ Cost of spares (Rs. ) .' 4,000 . 4270 4,880 . 5700 - 6,800

~ % Costof labour (Rs.) : 14,000~ 16,000 .. 18,000 - 21 ,000 - 25 000

. ,Determme the Optlm‘um perlod for replacement of the machme e

IO NSO " (OR) L EOTRRI
-f:(b) ‘A p1pelme is. due for reparrs It w111 cost Rs 10 000 and last for 3 years »‘; e

- _Alternatively, a new pipeline can he laid-at a cost of Rs. 30,000 and last for 10. years. RSt

o ';;'Assummg cost of cap1ta1 to be. 10% and 1gnor1ng salvage value whrch altematlve '
: ;:_]should bechosen‘7 T T e ) o
‘5;--»:,“313 (a) Explam the types of 1nventor1es T T e T
(b) Fmd the optlmum order quantlty for a per1od for whlch the prlce breake are as R
- follows PENEE - _
B Quantrty R Purchasmg cost per umt (Rs)
" 0 <Q; <100 R 20 o
100 <Q;< 200 18"
B 200<Q3 o T 16 - S Cn
The monthly demand for the product is 400 umts The storage cost 1s 20% of the umt‘ I

cost of the product and the cost of ordermg 18 Rs 25 00 per month 9 “». i f < I

S o 114 (a) Explam the arnval process of the elements of a queuemg system
e ";(b) In a rarlway marshallmg yard goods trams arrrve at a rate of 30 trams per day el
" service time distribution is also exponentral w1th an average 36, minutes: -
S Calculate the followmg . gL SRR
e @ ~the mean queue size (lme length), and .
G () the probablhty that the queue size exceeds 10 A
K the input of trams mcreases to an average 33 per day, what w1ll be the change m (1)":‘ S
' ':,'-.;',and(u)‘? Bl SR S . T TR R

: """;'15 (a) Illustrate the b1rth—death process in Generahsed model ‘

Ll 'Assummg that ‘the_inter-arrival’ time - follows an exponentlal dlstnbutlon and the-fff'f:' P



(b) We have 5 machme, each of which: when runmng : "‘fersfé"bre'akdown.;i atan "
- -average rate of 2 per hour. ‘There are2 service men. and- only one man. can work ona -
chines. are. out of order when > 2 then’ (n. - ‘),ofthem

s '."f'f-,,machme at a time. If n. mac RS
.+ wait until serv1ceman is: free ‘Oncea serv1ceman starts work ona machme the timeto . -

;complete the repair- has an exponentlal d1str1butron wrth mean 5 rninutes. Fmd the:

;dlstributron of the number of machines. out_of -action at-a given | time. Fmd also. the} E
: actlon machme has to’ spend waltlng for the repalrs to start. -

.; ,ave ge tlme an out~of—
| SECTION _C (40 Mar )
o Answer ALL questlons

acement age of an item whose mamtenance ‘cost

3 l7 (a) Determme the ’jop nnum repl
‘1’ncreases w1th tlme and the alue of money:" ‘ malns statlc\durlng that perlod

= (b) lThe
- a digital cornputer
E :‘End of the week

_Probab1hty of e

_ Thec -ost of replacmg an 1nd1v1dual falled transrstor is Rs 1'25 '»;The dec1sron is: made,: R
to replace all these transxstors sunultaneously at ﬁxed mtervals and to replace the -
"1nd1v1dual transistors as they fail in ‘service. If. ‘the cost of group replacement is. 30

‘paise per transnstor what is the best. mterval between ‘group. replacements? At whatj
uld a. pohcy of stnctly : mdmdual-

'_gronp replacement price per’ “transistor - Wo!
eplacement become preferable to the adopted pohcy" S

1 .f:(a) A company operatmg 50 weeks ina yef i rnec
- cablé; This-costs Rs. 240 a metre and there isa demand for 8 000 metres a week Each
'-r‘jreplemshment costs Rs: 1 ,050° for admrmstratron and Rs l 650 for dehvery, ‘while

;:,.holdmg costs are estlmated at 25 per cent of value held a year Assummg no shortages

" are-allowed, what is the opt1ma1 mventory pohcy for the company? How: would this

w analys1s differ if the company wanted to maximize proﬁt tather-than mmlmlze cost‘?

at is the gross;proﬁt 1f the company sell cable for Rs. 360 a met' i e
s RS o (OR)‘; :
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(b) Dlscuss the problem of EOQ w1th mstantaneous productlon and vanable order -
cycle tlme m the determrmsttc mventory problem with shortages SR,

o 20MAU21"3, e

P « drstrrbuuons in queuemg systems £
L R (OR)

L 1‘9 (a). Drrve the Poxsson drstrlbutlon of amvals (Pure b1rth process) m the probablhty'""

L o (b) A road transport company has one reservatron clerk on duty ata tlme He handles ;v : s o
B mformatron of bus schedules and-makes resetvations. Customers arrive at arate of 8 .
. per hour and the clerk can service 12 customers on an average per hour After statmgf Lol

;,yourfassumptlons, answer the followmg A .
- (i) What is the average number of customers Waltmg for the servrce of the clerk"
(i) What i is the average time a customer has to wait before getting service? -

' v'.'-_(m) The management is contemplatmg to mstall a computer system to handle the' :v.;:_‘,".j

7.~ information and reservations. This is expected 1o reduce the service time from 5t0 3 -

- " minutes: The, additional cost of having the new system ‘works out to Rs. 50 per day. S . ‘._?:: .
o the cost of goodwill of- havmg to wait is* estunated to- be 12 paise per minute spent HEREREARS
-waltmg before being served Should the company mstall the computer system", G

Assume 8 hours workmg day

20 (a) A bank has two tellers workmg on savmg accounts The ﬁrst teller handlesf .
;wuhdrawals only The second teller handles deposrts only. It has been found that the e

 ‘service time distribution for both deposits and withdrawals is exponent1a1 with mean .~ RS
service time 3 minutes per customers. Deposrtors are found to arrive in Poisson = .

_ffashwn throughout the day with mean arrival rate of 16 per hour. Withdrawers also - .~
.- arrive in Poisson fashion with mean arrival rate of 14 per hour. What would be the ™ -~

o -__*'accomphshed by mcreasmg the mean serV1ce t1me to 3 5 mmutes‘7
' . _"»((b) What are all the characterlsttcs of Model I {(M/Ek/I) (OO/F IF O)} m non—P01sson
~'f;"queue1ng systems ' . o T , -

S 'effect -on the average waiting ‘time for deposrtors and withdrawers if eachi teller could
. handle both” withdrawals and. deposus? What .could be the effect if th1s could be-»j'v-',::"i:_f»_ Pl




