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Part A (Short Answer Questions)

Answer any eight questrbns.

Weight 1 each.

1 \\ritebrielh aboLrtlcouicmodels,Analoguemodelsancl Mathemalical models.

2. (jiieabriel'accounlonarall'ticai anditcratir,enrethodslorsoivingoperationsrcscarclrnrodels.

3 \\'rite a short note on LPP.

4 :\ corrpall seils tu,o dillbrcnt products L and M. The courparl nrakcs a prolit of Rs. ,1{}[t and R-s. 3 00 pcr uu it on prod ucts L and ]!1

lespectivell'. f'he rrvo products are produced iu a conrrnon product'ion process atd arc sold in t'n'o ditlbrcnt tnarkets. The pt'oduction

proccss has a capacitl' ol 3 {"}.t}00 mar-hours. It ta}ics 3 i}0 man- houls to producc a unit ol I- and I 0() man-hours 1o produce a unit of'

produoNl-Thecompanl,eslimate-sthatthcma-rimumnunrberol"irnitsolLthatcanbesoldisE0andthatof\1 isl2t)urits Suhjectto

these limitatious. tlre 1:rroduct can be sold in an1.' cornbination. Fonnulate this as a LPP

5. Grile a brief note on Vogels Approxirniatron Method.

6. lilustratc ri'ith the help of an example horv ri'iil you solvc an unbalanced transporlation problem.

7 . Gile a brief note on' Nlininax Criterion'.

8. Fild thc saddle point zpd value olthe g:une.

B1 B, B3

Ar -J -2 6

A" 2 0 2

Aj 5 1 -4

9. Menlion the objectives o[using net\^,ork analy'sis.
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10 Dra* the network for the project consisting of eler en acti\ ities ri ith constraints determined as under:

18x1=8 weightage)

Part B (Short Essay/Problems)

Answer any six questlons

Weight 2 each.

11 . Mention different phases in an operation research study. Point out the limitations,if any

12. Explain the procedure for solving maximisation problem of LP using simplex method-

13. A company seils fwo different products A and B. The two products are produced in a common production process and are sold in tq'o

different markets. The production process has a total capaclt_v of45,000 man hours. It takes 5 hours to produce a unit ofA 3 hours to

produce a unit of B. The market have been surveyed and the companl. offrcials feel that the maximum number of units ofAthat can be

sold is 7000 and B is 10,000.if the profit is Rs.600 per unit for the product A and Rs. 400 per unit for the product B,hou, many units of

each product should be sold to maximise pro{it? Formulate the problem as a linear programming model and convert the LPP into

standard form.

14 . Explain the methocls fbr obtaining initial leasible solution of a transportatirrn problem.

1 5. fhe follor.r,ing tablc shorr s ail the necessary ilfonnation on the a\ ailahilitl oi supply 1o each s aleirouse .the re qiiir.ment ol each

marketuxl unittransponationcost frorneach uarehousetoeachmarket.lindinlialbasissolutiouusrne\AI'1.

Warehouse .\larket Supply

r, QRS
A 6 -? 5 422

B 5 9 2 715

c 5 7 8 68

Demand i 12 17 9

16. Civen thc follou,ing pa.v off rnalrix:

Statc ofnature Probabiliq. Donot expard Expand 200 units Expand 400 units

IIigt Dernand 0.4 2_500 3500 5000

Medium l)emand cl.4 2500 3500 2500

Lor.v I)erland 4.2 2500 1 500 r 000

R'hart shor.rld be the decision ils,e use (i) El.{V criterion (ii) tr'linimax criterion (iii) l{aximax cliterion.

17 . XYZ Machine tools seek your expert opinion for the optimal replacement period of a machine rised b1" them. The data relevant for

decision making is given belorv:

(i) Capital cost of the machine is Rs 10000

(ii) Operating cost is Rs 500 in the hrst four -vears and then it increases by 300 each 1,"ear.

(iii) Interest rate for the frm is l0% p.a

1 8. A project has fourteen activities A through M. The relationships rvhich obtain zunong these activities are gir.en belon'. Construct the

netrvork diagrarn and number them.

Activiry A DD C D E F c H I J K L

Predecessors A A A B C C D E G.H I.J.KF
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A is thc first operation.

B and C can be pcrfonned in parallel and are immcdiate succcssor to A.

f). E and F lbllou' B.

G lbllorvs E.

ll l'bllorvs lt. but it sannol slart till E is colrplete.

I and J succeed C.

F ;md.l precede K.

II and I precede L.

M sur:ceeds L and K.

The last operalion N succeeds lr{ and C.

(6x2=12 weightage)

Part C (Essay Type Questions)

Answer any two quesfions.

Weight 5 each.

1 L A finished prodrct must u,eigh exactl,v 150 grams" The two rau, materials used il malut-acturing the product are A. rvith a cost of Rs"

2- per unit and B r.dth a cost of Rs. 8r per unit. At least 14 units of B and uot rnore than 20 units ofA rnust be used- Each urit ofA and

B rveighs 5 gms and 10 gms respectively. Horl much of each frpe of rarv material should be used for each unit of linal product in order

to minimize the cost? Use Sirqr'lex Method.

24. Acornpanl.'hasonesurplustruckineachcitiesA.B,C,DandEandonedeficitineachofthecitiesl.Z.3.4.5ald6.'Ihedistance

lrehn-een the cities il kilorne,ters is shorvn in the matrix belorv.

1 2 3 4 5 6

A 12

10

t1

t0

18

10

14

12

15 22 l8

25 15 16 t2

IO t3 i3

13

t2

1011

8

B

c -) 8 I

D 6

E I l

Find the assignrnent oftrr:cks liorn the cities in surplus to cities in deficit so that the total distanc,e covered bv the rehicles is

mmrmum.

21 . l) Apply' the rule of dominance altd solve the lbllowing problenr.

B1 B. B3 Dr B5 B6

A1 0 0 0 0 0 0

A, 4 2 0 2 I i

A3 4 3 I 2 2

A4 4 3 7 1 )

A-s 1 ., 4 -1 2 2

& 4 -3 3 2 2
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ll) A machine X costs Rs 5000. The maintenance cost is Rs 1000 in the first four I'ears and then i1 increases b-v Rs 200 in each

successive ,vears. Another machine Y costs Rs 8t)00 rl'hose maintenance cost is Rs 200 in the iirst year rvhich itrcreases b,v Rs 400 in

er:eq' sncceeding year. Assuning

(i) Both the machines have no salr'age value

(ii) That tire time value of monel is 1096 p.a.

(iii) Maintenance and operating costs are incurred in the begindng of each 1'ear.

Find out what is optimal replacemenr time tbr machine X and machine Y and *'hich shr'ruld be preferred?

22. An established company has decided to add a new product to its line. lt will buy the product from a

manufacturing concern. package it, and sell it to a number of distributors that have been selected on a

geographical basis. The steps shown in the following table are to be planned.

Activity E F G H I J K L M

Predecessors B A U E u J,H C.K I L

Duration (days) ollo 7 2 4 2 1? o ? q

1. Draw an arrow diagram for this project.

2. lndicate the critical path.

3. For each non-critical activity, find the total and free float.

12x5='10 weightage)

clle

-ilp

'10 10


