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Note: Answer any FIVE full questiorts, choositrg ONE full question from each module.

Module-l
a. Discuss the origin ancl development of'Operation Research (OR)
b. Explain the various phases in Operation Research development process.

c. l)iscr-iss the applications of Operation Research.

il.
b.

OR
Explain the assumptions made in Lincar Programming Prclblems (LPP).

N{odule-2
Explain the lbllowing:

(i) Slack variable
(ii) Surplus vanable and
(iii) Artificial variable.

tJse Penalty (or Big-M) method to solve {bllowing LPP :

Minimize z=4x, +3x,
Subjected to 2x, + x. > 10

-3x,+2x.S6.
x,tx.)6.
xl,x" > 0

olt
a. Write the relationship between primal and dr-ral LPPs.

b. Solve the tbllorving [,PP by Dual-Sinrplex mcthod.

Minimize z=6x, +7x, +3x, +-5x.,

SLrb.iected to, ,5x, + 6x, - 3x, + 4x. > 12

x,+5xr-6xo>10.
2x,+5xr+xr+x..,>8
Xt,X2,Xl,X4 > 0

The company ABC manuluctures two types o1'wooden toys of soldiers and trains. Ilach
soldier toy contribute the profit o{'l{s.3 and each train toy contribute the profit of Rs.2. Iiach
soldicr toy needs 2 hr finishing and I hr carpentary time. Each train toy necds I hr finishing
and I hr carpentary tirne. Only 100 hrs of finishing and 80 hrs of carpentary timings are

available in each week. 'l'he dernand lor soldiers toy is atmost limited to 40 in each wcck.

Formulate the above problem as LPP. Solve the above problem using graphical method to
find how many each toy should be made in each week to maximize the profit. (12 Marks)

b.
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(14 N{arks)
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Module-3
a. What is degeneracy in transportation problems and how it is resolvctll (06Nlark
b. A steel company has three open hearth furnaces and five rolling mills. 't'hc transportation

costs for shipping steel from furnaces to rolling rnills are given in thc lbllorving tablc wrth

fbr linding optimal solution
lor IBFs and MODI mcthod

(14 N{arks)

OR
a. What is assignrnent problem? How does it differ fiom a transportation problcrn? 1oe Nrarks)
b. A computer centre has fbur expert programmers and needs to clevelop lourr appUcation

programmes. -['he 
head of the contputer centre estinrates computer time (in minutes) rcqLrirccl

by the respective experts to develop the application programmes is as follows:
Programmes

AI]CD
1 120 r00 80 90

Programmers 2 80 90 ll0 70
3 I 10 140 t20 100

4 L)0 90 g0 90
Find the assignment pattern that nrinimizes the tinre required to clevelop thc o.o*rrflffrr.ur,

7a.
b

Module-4
Con.rpare the PBRT and CI,M in netrvork analysis. (06 I'Iarks)
A small project consist of'lbllowl lflallpro.rcct consr,st ol lollowing ?!_rivitie.s and rhc tirnc estirnatcs

lrrl----:l
Mos-t I'essrnnufl

trrne (weeks)-'^-
t2

r -3

5

Determine the Ibllowing .

(i) Construct the operatronal networks.
(ir) Irind the criticalpath.
(iii) Calcr"rlate the expected time of cornpleting the project.
(iu) What is the probability o1'completing the project is rnore than26 wccks. (14 )rarks)

2__

-Z
6 !0 l

_3 i

supply ancl demand requirernents:
I--_--__ re _._I I M, I M,_ L v, l_VdM
! Fl_4,2_,i12',a

vt, I v, TMi-l Ms [Supplv
8

12

z oi:



l7ME81

(08 Marks)
with mcan arrival titnc
3 mins and it {ollows

(12 Marks)

OR
Irxplain various queuing disciplines and customer behaviours.
'l'clephone uscrs arrive at a booth following a Poisson's distribution
ol'5 rnins. Thc time taken for a telephone call is with mean o1'

cxponential distribution. Find the follorving :

(i) What is the probability that the booth is busy?
(ii) Average waiting tinre in the qr-reue?

(iir) Average waiting timc in tlre system?

x****

i) Payoffmatrix
(10 NIarks)

(10 Nlarks)

(06 NIarks)

machincs so thal totai
Idle tirnc of printing

(14 N{arks)

Module-5
Explain the Ibllowing . (i) Pure strategy (ii) Mixed strategy (ii

(iv) Saddle point (v) Valuc of the game.

Solve the fbllowing game u,hose pay-off matrix is given belorv.

Player B
i r irr ltitl

PtayerA ir -z I rs-l -]
lrr -sl+i-+
I III -5 [20 

: -s
Use rnaximum (n-rinmax) principle to fittd

(i) Best strategy lbr Player A.
(ii) Best Strategies lbr Piayer B.

(iii) The value of the game.

OR
Write any six assunrptions ntade in sequencing problems.

Determine thc sequence in which books should be processed on the

tirne recluired is mininrized. Also find (i) 1'otal elapsed tinre (ii)
machine (iii) Idle tirne o{'binding machine.

i Book ] niinting Machine I tlinaing M;thrne '

I tn's) I tt'15) ]lnl 5 I ,
le , -r I 6 

I,cI e t 
)

;pi 3 -[- s 
]r f ro 1 4

(Note : Machine timings are in I-lrs)

b.

a.

b
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