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Major Elective OPERATION RESEARCH - II
(For those who joined in July 2017 onwards)

Time: Three hours Maximum: 75 marks

Part A (10 x 1 = 10 Marks)
Answer all Questions, Choose the correct answer

1. & pui - ymedw Osmmae elaemur B eeauger CluThel

(@) efevsmuT@ualT @meuflsl BagL CHTamnswrsg BB allemsmm(BLsuiflien
@eomLd Q,E_f;rrem&,éﬁ@ &LoLD

(=) alenemun@BueuT ghauflar BadL GTensuTais  OBEBT®H allemsTLLIm(BLisuifleor
@eoTush OHTendHE FLOLOELENED.

(@) (o) wimL () : () GomsemiL 61&IaL0e0eme0

,"fwo person Zero — sun game means that the

a) Sum of losses to one player is equal to the sum of gains to other

b) Sum of losses to one player is not equal to the sum of gains to other

¢) Both (a) and (b) d) None of the above

2. &eolly SHhHFT elenenuT Igar SHTauTerdl -

(o) Bupsmis o . (o) olenfl (1penp

(8) euemyLIL (Lpe0B () GCBaHRIL. SnaISHSHID

A mixed strategy game can be solved by ..................

(a) algebraic method : (b) matrix method

(c) graphical method (d) all of the above

3. TBDIF Ge}mm Sewillll] WBEpID o mHurer GUITmETTSTY TBEIEG CsTeTmns
FIOUHSUILL L G 6168160

(o) BzLed Camium@p (o)) WIBDIS Gasrn'_urr'@

(®) Pawese Cosriumb (7) GmseniL Sn&IHIBID

What is concerned with the prediction of replacement costs and determination of

the most economic replacement policy?

(a) Search Theory (b) Theory of replacement
(c) Probabilistic Programming (d) none of the above

4. oTBm TS oo Lom il

(o)) Blensowimen LTSI (o)) Landé oTgi

(@) (o) wBpID (9) (F) @omaewiL eIgiaOe0m6D
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Replacement model is a---------=====-==----- model
(a) Static Model (b) Dynamic Model
(c) Both (a) and (b) (d) none of the above

5. g euflmguller SiemaTerd) n-6GoHHOTECMT  Sjebevgl  FLowTSGeT
BOHUUSBSTT BSDSDE]. .

e‘:tl)lp &) pt & 1-p )1—+p'

Probability of queue size being greater than equal to n 18

a)ﬁ b) p" c)l-p d)ﬂE
6. QH PUPBIG fmrﬂscn& @psts)g}ujla) QUHEE --------- LITeUNEVSF  FT(HLD.
o) FGBIIY o) LTUIETE 8) Buepme ) BEGSHEGH
In a queueing system arrival follows -------------- distribution.
a) binomial b) poisson ¢) normal d) exponential

7. Enoraniuteasuie (1)) aam Goaeme SEHST60.

o) ES; > LS; o) ES; <LS; ®) ES; =LS; %) ES; =2L%;
In activity (i, ) is on the critical path, then
a) ES; > LS; b)ES; <LS; -  c¢)ES; =1LS; d) ES; = 2LS;
8. CPM - 6 Geusmev Grpymisbel &FMTHS 6UMBWLITEIS!
8 GPEudLL LDQS]L’JusmLﬁJ@J 91) HLOLISHMBEHL ML
) Bapssea| FTHDHDHI #) BibLdmauiareni

In CPM, the task times are
a) deterministic ~ b) optimistic c) probabilistic‘ ~ d) pessimistic

9. LIBBTEEMDBLLL 6T o eiten BOQ samsdlsd wplsmal S| |

o) Q1°—Q° & 0°—0Q° ® Q° —Q:° ) Q—TQL
In EOQ problem with shortages reorder level is
NoC—0 7 B9t U0 d) =2
10. BassFdfiu apupaudL maulmiy CFemel STamb GHHID WrH?
2Cs Dc1 D
). 13 . OlY) . ) 2DC1( L Ty

Minimum total annual inventory cost is given by the formula

a)_ ZCS b) . Dcl o) JZPCiG, D =

chcl




Part B (5 x5 =25 Marks e S
i f ShOURC POt exreeo U !
Answer all Questions, Choosing either (a) or (b), Each answe

“(Ber ‘ a6l Py, whmad P, asdiuaxps@io
1. 5) B0 Cx1BSaLU.BeTen Sewll QmbuUissn P; wihm 5

San Cunumes Gsaus alanuTl L GNSIDH. S St TS
8 15 —4. -3
#1119 15 17 186
0 20 15 5

The following matrix represents the payoff to P, in a rectangular game between

two persons P; and P,.
P,
8 15 —4 —2
P, [19 R 16}
0 20 15 5
(SI6060g))
) QUMTLILLD eLpevLD SHiTehb. allenemun@Bueur A
' ' &.293 —2}
432 6
Solve by graphical method Player A
| P‘l'ayer.B ﬁ § g —62}
12. &) am Buibslrsdar aleney .d_T)LlITULI 6100 oima ervalym] W emumu)
100.  oigar ugmofiiy OFevay DIBET LWSTUTL 19651 oyor1LenL_ufeh &B6p
Gan(Béa&,UuL@sﬁm@j. b  SamTIge0 G5 Bubdrsma TB®B Couemi(Bib.
The cost of a machine is Rs. 6,100 and its scarp value is Rs. 100. The

allaemumGueut B [

Year 1

maintenance costs found from experience are as follows,
Maintenance cost (in

R ™Y
250 | 400 | 600
Rs.)

When should the machine be replaced?

(CTRVAVE)




R —————

The data on the operating costs per year and resale price of equipment A

whose purchase price is Rs. 10,000 are given below.

L™

Year 1 3 4 5 6 7

Operating  cost | 1,500 | 1,900 | 2,300 | 2,900 | 3,600 4,500 | 5,500
(Rs.)
Resale value (Rs.) | 5,000 | 2,500 | 1,250 | 600 400 | 400 | 400

What is the optimum period for replacement?
3. &) A=6, p=12) N=3 aafeo E(n), E(w),E(m) sy@webmmpd
BTG 5. '

IfA=6,u=12,N =3 find E(n), E(w) and E (m).
(SI6060S1)
o) (M/M/1): (0 /FCFS)  wordfiuled, urGaflans  apemuied

@mgeissmaamnmﬁr&mﬂaﬁ gyna eewienibendenil  STamid GHHITHMSH auHa].

In the (M/M/1): (o0 / FCFS) for the formula for finding the average

number of customers in the system.

14. o) @8 o sfen suanevLlaiianayidhs; STOTNBGD LTnSHmUIS HTewis.

F(17) -

A 4

Find the critical path for the network given below.

F(17)

3

v

D (10) 1(9)

v
(4
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apa— —— N— —— m—
. (D1606051)
\ 51) Sl L BUUTBBEnSE 2 Lurl 9O aueneuLILTTauIed  GUEMLIL LD

AUD] B.

. : 5<E,FL<G.L:E.G<H;L.H<I:L<M:H<t\':H<J:I.J<P:P<Q

Construct the networWnstramts.
B<_E,F;C<G,L;E,G<H;L,H<I;L<M;H<N;H<J o e
P<Q
5. @) o6 GBIl QUIT(HETTEITSH amLsHBE 18,000 SIS D6
GaeneaulILIGES I Be. Gsafiiparer GFee| . 400 wBpd  maulGoL
Qoeva| QUBLSHIDS Qurmensd® . 120 WTBY  SIMISHHEV
9 L alguined g;g,eo%rrab LIBBTEHE&MD ®606VTLOGD g@mgﬂ&&ﬂu@é@@j
erailen. : '
i QUImENTSHTY URIS Siemey.
i, aBLSHBEG aIamPSELD QuTpeiTaelal 61616l B E.
i,  eauflewsoEnsE @@LUULL GBIyLD.
iv. @® OGUIGEpHSTEr Al . | aafled aUBLIIDEG CLTHS
alemey SBIGIBENDE BTEWID.
The demand for a-particular item is 18,000 units per year. The holding cost
per unit is Rs. 1.20 per j'/ear and the cost of one procurement is Rs. 400. No
shortages are allowed and the replacement rate is instantaneous.
Determine:
i,  Optimum order quantity
ii. Number of orders per year.
i, -Time between orders and
iv. Total cost per year when the cost of one unit is Re. 1

(1606031
o) enaulmUies SIEnBHET LTI SIEneIH6T e mm&gﬂ@&&uu@aﬁg]@?

What are the types of inventory? Why they are maintained?



Part C (5 x 8 = 40 Marks)
Answer all Questions, Choosing either (a) or (b), Each answer should not exceed 250 words

16. o) BB OCaTBoHBULL(BETEN 06U enaTdH ST,

Player B =
Player A _
| 11 111 v A" VI
1 4 2 0 - 1 1
2 4 3 1 3 2 2
3 - 3 7 -5 1 2
k.
4 . 4 3 - -1 s 2
5 it |- 3 3 -2 2 2
. i
8 Solve the following game.
Player B
Player A
| I 1‘ ol e v VI
1 4 St 0 2 1 1
2 4 3 1 3 2 Z
3 B 3 7 -5 1 2
4 4 3 4 -1 2 2
5 + 3 3 -2 2 2
: (160601
o) &6 Q&n@&.&ﬁut@sﬁﬁﬂ seniulenen  Cuflwed  BlFeOTHeS (pemBUTled
ST, :
alewenwim@ueuT B
o MU R |
ai\anmu.lrr@umfr Ap e g
38 b
Solve the following game by linear programming.
Player B
—-T%"] 1
PlayerA | 2 -2. 2
3 3WESl

17. ©) 9 SubsysddEr alme eBUTL 10000 oi@a1 Bubs CFevs| (PH6 5
Sy BeEnHE  umil 500 6-0uFH WG LOBBID e U eumD
ABLESMD Subs  ClFea) epuTl 100  oPeflbdBgl.  aBL BHelTEmpLIY
CpTens 10% el 1BSHSIH QBTEHILTED 6lhD 2 _&HbHD Grrr)ug'f,éﬁsb BUHSHTHMD

BB CeuewrBGLD.



|

A machine costs Rs. 10,000. Operating costs are Rs. 500 per year for the first five
years. In the sixth and succeeding years operating cost increases by Rs. 100 per
year. Assuming a 10% discount rate of money per year, find the optimum length of

time to hold the machine before we replace it?
% (S16050) .
o) @O 2 Budbdlurent G Quibdmest A wppn B ew QUPBIGHSBIMTIT.
A -uier wHOY @5.5000 LBBID oSBT Quibs e WP 5 MBEEDSS
5800 e@mayd 6-6uBH SIH oBHID BT L6 QB UL BIBeT60  ¢5.200
oPsfsdnz. Subdyw B-uld Ceeeeme) A ow GUIETBE SIBET WS
¢5.2500 LBBID SIS Quss GFea PSSO S S mIBBEHEHS @b.1200 aTaaTEYLD
C-ouzl B BT DSS Ger sumpld eauBLESee0  ¢5.200 9|8 &M S BHI.

LSS aubL LY 10% eiaiie0 abd BUbBHTHMND auTEs Gouswi(BLb.

/
R A manulacturer 1s offered two machines A and B. A is priced at Rs. 5,000 and

running costs are estimated at Rs. 800 for each of the first five years, increasing by
Rs. 200 per year in the sixth and subsequent years Machine B, which has the same
capacity as A, costs Rs. 2,500 but will have running costs of Rs. 1,200 per year for
51x years, increasing by Rs. 200 per year thereafter.
If money is worth 10% per year, which machine should be purchased?
18. (a) @m OaTemeBudl aTeuguied aIBHMS umuigTe  (pempuiled  ggma
SeLeumend GpID 5 BLOLLD  eIIBeTDI o siengl. @n OsTeneoCud
sepilar gyrefl Gpyb 2 BIOL BISEL 6T IBEGHHGN LTaueied DMLOHDI
B(HHBEBEHI CTEIBTED.
I udsie amualT CFTmeBuAssts STHBHHs Galamigw HBlbHSH6
wirg? :
2. gynefuTe Obd FTelguicd 2 GITeeUTE6T 61HSHeme @Guir?
3. gmamms 10 BLmsEHE Gosd  STHHGHS Gouemiiguigedt
PaDsHa| 666’
Arrivals at a telephone booth are considered to be Poission with an average
time of 5 minutes between one arrival and the next. The duration of the phone
call is assumed to be distributed expoﬁentially with mean 1 minutes.
1.  What is the probability that a person arriving at a booth will have to
wait? |
2. Find the average number of persons in the system.

3. What is the probability that the waiting time is more than 10 minutes?



'(b) QM U GuTheT Smismguiled b HTFTENT o 6ot  Sleugy  CoysHsled
G)JFTLQ&")GO)EBUJF[GTIWEBmﬂGOT aumma 1 wenll  CrIsHBEG 20 QUL SN BLLITETTTERGIT.
‘EFUITJEFFﬂU_l[IEB -l el CEISGHBG 24 UYSMBWTATHEHSES STSTENITE Beuemev
WsF CaThsaILBEDE. @BmB GFmal aflens wrgfluler sl Sl Lmiseme
ABSBIS CBTERILT6D '
(i) arament Geuemed EE06UMON SBUUSDSTEN HBDHB6) 61601607
(i1) auflensg  om&HMudled 5urr&'rﬂ QUM B SITETHENGT GT6uTemTeeMmed 61681607
(i) euflews oigflufed gmgraiuims aIMgdemaLLTaTiaeT CFeval®ln CHID ereien?
(iv) auflenguled &THH(HBGW GUITIQ SN &BLLITeNT 6160 aeianlGme  eTeie?
(v) auflemsuled BTHABSGID QUTQHMSLLITEMT CramaudbaTs STEHHHBGW Fgrar
Gl eTevTEnI?

A departmental store has a single cashier. During the rush hours, customers
arrive at a rate of 20 customers per hour. The average number of customers that
can be processed by the cashier is 24 per hour. Assume that the conditions for use

1

of the Cil}g]é‘ C 1112112100 dal annly?

(i) What is the probability that the cashier is idle?
(i1) What is the average number of cusfomers in the queueing system ?
(iii) What is the average time a customer spends in thé system?
(iv) What is the average number of customers in the queue?
(v) What is the average time a customer spends in the queen waiting time for
service?
19. (a) sal Lemwtiipasrar aiglenw aieuf. (OR)
Explain the rules of network construction.
(b) PERT - &1 ug (pewmenul allenéds.
Write the algarithem for PERT?
20. (a) smasuj]@uﬂﬁmsmeb GaTeiTeugsd .&61"[611 BOTLIRIGHM6NTS  TnlIb.
What are the advantages of having inventory‘?.
(S1606051)
(b) em QUUBSSHSTT @ GuIhemsT [BIeT @aEMSE 20,000 SleGS®6H
GBI, SEITed @ BHrend@ 30,000 SegaEet  swrflds  Guigiid.
@aWHITD maubHHHE G DVGHES WG CF0a] @b AUGLIHHBEG 0.
3, @alCeuny oL HHBGWTE Beneouter Osewe . S0 eleafled ereileeNTey

BEID EIEUTHOGHEOTD STl @meﬁ&r_(BLb TR SHDH  BHIT6018.



unit cost and the cost of ordering is Rs.350.

Seiay - alleney (epLimu)
0< Q, <500 Rs.1000
500 <Q, <750 Rs. 9.25
700 <Q, ' Rs. 8.75

follows

Quantity Unit cost

0< Q; <500 Rs.1000

300 <Q, <750 Rs. 9.25
700 <Q, Rs. 8.75

The monthly demand for the product is 200 unit, the cost of Storage is 2% of the



