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Operations ld$earcn .,,..

,,.-dlq*- &,. Marks: roo

;quire different $ffiinaterials of which 120 units and 240

:se parts can be rnairufactured by three different methods.

roduction ,{un*and the number of units for each part
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Time:3 hrs.

Note: Answer any FIVE full questions',
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a. Define Operations Research.

of part B. The two parffiSiffid B requ

units respectively a6p a#*il'able. These

Raw material reotiii

prod

matenal requilpments per producuon

uced are siven below:

number of unrts

Method,,

,tM
+,i' Input per run (units)@ Output per run (units)

Raw material I Raw ma{erial2 Part A Patt B

fl%k 7 -5 6 4
1 4 ''''*-7 5 -$*:;- 8
a
J 2 *;;* g 7+.,Tr 3

late the LP model to*peteimine the number

.imize the total nurRhmkmfcomplete units qf
rcuon runs Iw
product. .r.'-.;a

Formulate tl
to maximize

ok,' tu

explain briefly various phases of operationr 
i:i."1-.1

2 a. Explain the limitations ofoperations reseaichi .". """",'

b. Solve the followiii$'tff Uy graphical &gihot and indicate thffilution:
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Maximum vald0lii Z=Zxr+3xz 
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'i Xr - Xz ) 0 ,t,"ri; :l*

, 
,;.1,,,,1n 0 < x, (,,?Q rl, 

::#'

.*'li.[' 
*-*jn 

fu- 
,.,r^r,,,-_,

h method so as

(10 Marks)

(08 Marks)

(12 Marks)

(06 Marks)
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3 . a. Define slacktii;iable, surplus vanbdleind artificial variable.

b. Solve ttt" ffi*glul"g by Big-M *€tli6d,

Minimize Z=Zxr*xz ,{ 's

Subject to 3x, * xz = 3 l
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4xr+3x, > 6twt
^ -itxr+zx2<5
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(14 Marks)
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oR -ffi4 a, Solve the following by simplex me*rod for given LPP{*
Maximize Z=4xr+10x, . ,,d*=
Subject to 2xr+ x, < 10 
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2xr+ 5x, <20

2x, + 3x, < 18 
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(10 Marks)

(10 Marks)
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6a.
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7 a. Define dummy activityi*$.eiwork analysis. Explain

:i, rt-rl\.!, t

followine trdfisportation probler{ililmu}ine V

Dr Dz Dr D* 'D;* Supply

,t# 4 2 3 tr$*i#
r6 8

S;" 5 4 5 I t2

S3 6 5 ,4 7 3 t4;
Demand 4 4t( 8 8

following prob$.ffigt$ MODI method{apply

b. Cons follo*ins activitv of a ororider the follo*ins activitv of a oroiect:

Activitv .....J"{' A B C D E F

Predeces5ffi A A B,C E

Duration'(weeks) 2 3 4 6 2 8

N-W corner rule for initial basic

(12 Marks)

in briefAoN and AOA diagrams.
(08 Marks)

.'&' ,.,. "'

b. Solveqffi?

Draw the..,*i&fwork diagram and find critical path and

.r*l+1b
.!. 2of3

Dr Dz Dr, :SfrIpply
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r 3';S, 3 3 F"' 8
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Sa 1
1 t4

Demand 7 9 18

project duration. (12 Marks)
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a. Explain the following: 
oR 

- ry

[l], ffltili;:::::l 
*' representing queueine@dbrs'

(iii) Pure death process ;;,o 
* * (08 Marks)

b. A self service store employs one cashier at its,rcounter. Nine customere afriie on an average

every 5 minutes while the cashier can s&rgg 10 customers in 5 minffi Assuming Poisson

distribution for arrival rate and expoffitial distribution for service rde, find:

(i) Average number of custome,r*,.iiq,ffi sysiem .#,
(ii) Average number of custorge6 ffiqueue dH''*"
(iiD Average time a customgqiM&s in the system '; I

(iv) Average time a custom6g ffits before being servgd. .f (12 Marks)

i,, l

r: Module-S
Apply the rules of;foffidnce to reduce the gamg tot(2 x 2) and solve the game to obtain

game value and ot'fifuum strategies for both the pflyers. (10 Marks)
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Solve thUfollowing(2 x 4) gameffiphically:
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b. State the assuglptioriS made while."applying Johnson's rule to n jobs on 2 machines.
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olve the, following Q x fl gamepdphically: , ;:t., (10 Marks)

PlayerB., -*;, 
"-,I 2 3 'd; '54i;-" ffi''n

PrayerA ;ffiffi 
.'r '-'

r::ir.. 'ii:

.*:-_. '_-

,.,1\\- .e \,.t]*& ,Moh*. &*,s*
*;.

Find the sequ8urree ''for the followh,emffitt jobs that miniprifles the total elapsed time for

completion olali jobs, each job bei*ffprocessed inrlfuoider CAB. Find the total elapsed

time and idle time of each machiilb. ,"** "
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