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2Hrs 30 min
Please cltecli rvirether 1,ou ltave got the riuht clLrestiol-] llaper.

Note : l. All clLrestions are compulsory. ( sLrl'r.iect to Interiral choice )

2. Figures to the right irrdicate fLll rnarks.
3' lJse of non- progratlurable calculator is aliorverl and nrobile pir1rrre s arc not

allowed,
4. Norrnal distribution table is lrrinted o:r the last plgt lirr rtlir-circe ,

-5. SLlpport yoLtr altswers,,l,ith cliaglarns r'iilustlalions, rvlrcrever lcccssitr\'.
6. Craph papors n,ill he su pplied oir reqLlest

75 t\Jur-,,

Q1.A) Multiple choiee questions (Attenrpt Any 8)
i) ln linear programming, unbounded solution means

(s)

a) Irrf'easible solution br) Degenerate solution c) lnfiuite soiLrtions d,) LniclLre srlLrri6l

ii) I{'N{ + N -- tr = Nunrber of allocatiorrs in transpr:r.tiLtion. it nreans
{Where 'M' is nnnrber of ror.r.s ancl 'N' is nuurber oicolurnns)

a)'1'here is rro degerrr:raci b) Problem is Lrniralanced
c) Problern is degenerate d) SoiLrtion is optirral

iii) Floats fbr critical activities will be alwavs
a) One b) Zero c) t--lighest d) Same irs clr,rralion oi'the actii, it.,

i:',t l'he ir.rii:-i til{ic reqrril'ed Ic ooiirpletc ail the .ic'bs in a-iob seiir.ienciilg pii-,i:icnr i.s lir.riiivrr.s

at Idle tirne [,r) Processing time c) lilapsed tirre cl; l]rt.,cessing or.rlcr.

v) lil lirrear llrogramtltitrg, 

-- 

.- reili'esonts rralhenri'iticai cqLratic.ln oi'thc lirriitlrtioirs iill-rtrscr.i ir-',

tltu 1r1'lrirlL'111.

a)Ob.iective luttctit'irt [r) Decisi.ru veliab]e c) Redunclancv d) Ctinstr.uinr:

vi) If in an assigt-ttrtent prol:lenr. nLtnrbero1''rorvs is not equal to l.ILlrrberlrl'crrlrirlri-c tlrcrr
a) Prohlein is degerierarc bt Problem,is unbalanced
u) It i: a tttrtritttizatiorr problent d)C)ptirrral soltrti.rn is nor P.)..sihle

t'ii) fhe uraxitnutntimein'r.vltichanactivitvwili becompletecl assulninsall p<tssiblcilclarsirnil
nostponcntcnts is ternrcd a:

a) Optirni-stic tirue' UfVrut f if."i-r'tin,. clPessiirristic rirlc cl) [:lrpectrtl lirrrc

a) Sacldle points b) Str.ategies c) Pay ofT d) ,n' player ganre

ix) ln sirnplex. irmaxitttizatir)lr l)r'()bleur is optirnal w,lren ail Deita.l, i.c. t'i *Zl r,alLrcs 1r.c

a) Either zel'o of pcisitir,e b) Eitlrer zrro ur nc$arir r
g; Only positive d1 Onl., r'regative

x) \\.,hich olthe foilowing cuttsiclers difltrc-nce betu.'cen t."r,o lc;rst costs fbr.ciicli r.orr rnil colLririr
r,r,hile flriding initial basic l'easihIe sol.i.ion in transpor.tation']
a) I'Jortli rt,est corncr t'tjlc b) I-east cost ilethocj
e r Vogcl's \pprorinrltir',n rr:r tlrocl t!1 Rorr rnirrirrrlr nlr,tirr)
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viii) the '''ariorts alterrtatircs ot'cottrscs of'actions availabie to criclr pll',cr irr lr qllrrie lri.i: culleti rr:-



\

Paper l subject Code: 86001 / Operation Research

?X.B) True or false (Attempt Anv 7)
i1 i)robabilit;, of a project completing in its expeoted time (T'e) u,il1
ii) 11'sacidle point is availab!e in a game. it is called as pure
iii) Slaclt represents unutilized resources.
il ) Ii'in a transpofiation probietn. number of rows is not equal

problcnr is unbalanced.
i ) it r,re inffoduce A1'r unnecessary,dirmmy activit-v, the
r ii .loh sequencing probiems arc solved to ensure that.

anci icilc tinle of each machine are maximum.
. r,ii) Whcn more than one optirnal solution is possib

Icrrrred as 'unique solution'.
r,iii) Regret matrir is made to convefi a

assignnrenl.
ix i ilritical path method (CPM) considers

pessiin istic time estimates.
r) Lr solving a job sequencing prohlem,

0peratrons.

Ql..\)
A ccrmpanv produces 2 prodtrcts A
11r)Li El lespectivel),. T'he following
i..,ilt:r- .. - fjxr + i6:1.
:iiitjci:t 1* constraints:
.ij+xr<foti
\r < I l\

x1 -- 2x2'<. 300
xt -> 0; xr )'' 0
Fincl how lratly ul'l

-:iOi ir 1-i I1-laX ll11

i.i'}l'

IJZ.II) \'ou are

The 3

(8)
fProducts A

you:

the cr:rnpany so that the
method to solve the

3 factories to 4 customers.
0 and 200 units respectively

320 units VC

of

'fhe

iii) Find the

ible Solution using Vogel's Approximation (S)

obtained using VAM.
OR

(2)

i.'

F a,-:tcr

'l r:

R S

)' t2 1?

I 8 i4
t1 7

66307 Page 2 of 7

(i)Yotr

",M



I

Paper / Subject Code: 86001 / Operation Research

details fcr a ect of8Q2.C) You are given the

(i) Drau'the netu'ork diagram ancl identify the
(ii) Find earliest start time" earliest finish time,

activitl,.
iiii) Find liee 11oat fbr activit-v B.

Q2. D) There are 6 jobs to be performed
A and Il in the order AB. The
rnachine.

( i) Deterrnine

(ii) Find total
liii) I ind

Q3.A) Six

(i) Fi
(ii) Ca

...\,

the total time of
(2)
(3)

a)

(2)
(3)
(3)

C in tJle order A-B-C. You are given

the total elapsed time required to complete the jobs"

Ivlachine B and Machine C.

DIIRATION (daACTIVI'fY NODF,
1At-L

IJ 1-3
1<C
_1- - -) ,-l ,g ';'. ....r'D

Ir:',."r,.*,.4. .tr 2-4
, ,, 

i...iS,. .,;.:F 4-6
r.,1, , :'" 

'6", 
, ,..Lr 3-6

5-6 i;:':"t|;',: ',1 6r .-.,,H

Job

)

JOt] I Tiihd,rit.Machine
,.t,.-''.. tBf- hours

Time in Maehine
(C) - hours

,. -.:,ti 3 7
,o

av

-A
a t0
2 9

5 5

2 11

4 n+
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details for a with B activities:Yor-r are the fb

given information about the co

(ii Dlau, the network diagram.
(ii) Firrd tlre expected timc of project completi
(iij r \\'hat is tlre probabilitl' of the proiect

,: l:'

Q3.C) \'oLr are
differe r-rt ns. Pl cannot

by

ir)Ohtain r)ptimal
qii)ls iL a oase of-

{J3.D) Tri'o
stratcgles
girren

severul

l:

U\
(1)

each to select from. The 3

and using heavy advertising. You are
shorving its market share under

advt (II) Heavy aCvt
28
45
5{)

0,000/-

4o
50
52

of game.
be selected by both the companies.

(2)
(s)

Jr u lsLJJ. rJ
PeslNode Optimistic time (days) Most likely time (days)/\ctivit,v

I') 4 6
If 2-3 5 7

2-4 4 8

j-5 10 18 ':,

t- 4-6 8 o,,
* ',t'..:.: :.- :.:F 5 *7 4
r,

Ci 6-7 1

7"ii' ..-:J,,.:' l, 
,, ,H 7-B 6

J1

PI 27 ..' 2l

P2 JI 17

P3 16

!-i

jj

i;
N

P4 27
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Q4. A) Yr.ru are given a solution for a transporlation cost problem. F
. per nnit tt'ansportation cost. Figures in circle rvithin each cell

allocated for transportation. X, Y and Z are the 3 factories and

. customers.

(i) You are reqnired to check the aborre
(ii) Il it is not optirnal. nsc moctrified

liii; Irind optirnal transportation cost"

B) You are ven thc foll

I he cost ol 00.
Indircet ct-l Its.l00 per day fbr every day of

(3)
of completing the project in 17 days (4)

(3)
(3)

a)

delay
( :'
(ii)''

C)Av+. three resource's St, 52 and Sr" Product xr
gives prolit of Rs.zl0 per unit" 'lhe 3 resources

200 units, 600 units and 500 units respectir,ely

A ts C

x 13
-€qD

7

Y 11LI 18

:12D

t1
a@

22
,..'

,' .F,.f4,iirri..

ilemand 180 320

Node Nonnall
(da:

l-J .:,: (
1-3 ..r; ,,t,, ,8
1-4 .o .A

2-4 -:.
,, l ,";.-r- 0.){ .1

,-u," 
'
,,, : ....i ,.:l]

1-6
-it-6 0

Page 5 of 7

The

X1

8xr

are given to you:

to

1 9
,;: *.1 ,:. (

i : l: ::
l{

Z
:': i' '.,:' : ' i:',.' : r

;,:-., .100 ....-

'.1 ]: aIL

,t .llt' , ':,.:t 4.1:.''

,i
3

4

{16307

+



ResearchationOperI86001CodeectSubj

abovethetct,lution

peraP

SOslmtheYou are en .1030 0
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you
to

do identifytern-IsheIl-l

Flayers

llE _t

\i I

rll
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ff.

that

o

find

Paand

bymean
onutiSC)

SOtrve

yoLl

e

time

do

iain

hat

p

ernati
alt.,rna

ii

)
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I ,' '"'

W itl'r rel'erence to the abr:ve table ansrver the lo

i) ilirt:cli i t' tlte above solution is oPtimal or not"

ii) Ii it is rlot optimal, finrloptimal solution'

B) \\'ith rcf'erence to the optimal simplex table in

'i, t..

lr.

follor'ving:
iiil Find the oPtimal product mix and

iv) \\'liich resotlrces 3Ie ;sCBfCE and

v) i:; it a c.iise ofalterlrirti ve soiution?

rr r) \\'hat are the shiidolv prices of

V5:r) ir.xPlain the concePts:'fotal

B) Discuss anY 5 areas rvhere

Q)
{z)
0)
a)
(8)
(7)

(15)

'',j

,I

(.) ,Answer anY 3 of the

ci --->
XZ

.1

f)
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NORMAL DISTRIBUTION TABLE

lrelr i lnder the Standard Norrnal L)istribution

0;08 '.0,;09 ,''0.05 0.4.02 0.03 0.04Z 0.00 0.01
)$312I0.0279 |0.0160 0.01990.0040 0.0080 0.01200.0 0.0000

0.067s0.051 7 L).0557 0.05960.0398 0.0438 0.44780.1
.0.1'141,0.0910 0.0948 0.0987{.).07q3 0.0832 0.08710.2
0}1t517o. r4-i3 | i"ia8CIl0. t2q3 0. i 33:l 0.13680.1179 0.1217 0. r 255rti

0. t 879:!;17i7:ltJ.1664 0. r 700 0.1 736().1 55:+ 0.t5q1 0.1 6280.4
0.2088,'0.1985 0.2019 a.2054t).5 0.1e15 0. I 950
a"24220.2324 0.2357 0.238q0.6 0.2251 0"2291

0.28s2u-z / 5+4.2642 4.2613 0.2705a.7 0.2580 0.2612
,'0;3051,'1,0.3023a.2939 0.2967 0.29950.8 0.28S 1 0.2910

0.33400.3264 a32890.3186 0.3212 0.32-180.9 0.31s9
{.3599,,0.3554 0"36210.3508 0.3531 'a.35770.3413 0.3438 0.346 r 0.1-185It)

'0,3790' 0,3810, 0.383043729 a37ry 0.37700.3643 0.3665 0.3586 0"3708,1.1

0',3997 ,0.40150"3907 r0.:3925 0,3944 a3962 0.39801.2 0.3 819 0.3 869 0.3888
0.4147$.41:15 0.4131 0,,4;7:62 4.4fi70.-4082 0.4099'1.3 0.4032 0.4049 a.4a66

a.4279 .a.42e2 0.4306 0.43190.4222 a.4236 0.4251 4.4265,1.4 0.1192 a.4207
1r.4405 0.4418 0.4429 a.44414.4_357 u.'+ _\ / \) 0.4382 0:4394i.5 0.:t332 0.4345

Cr.4484 0.451,5 'fi,4525 0.4s35 4.45450.447 4 0:.4495 0;4505-r.o a.4452 a.4463
'.0,45L6'.,0.4608 0.4625 0.46330.5173 0.4582 0,4591 0.45991.7 0.4554 0.4464

t):,,46,64., '0.4 86. 0.4693 0.4699 0.47460,4656 0.467 |Bl 0.zi64l 4.4649
0.4750 0.4756 0.4761 0.4767a.4732 .0..47381 0.47441.S 0 471 -r 0.4719

,0.4808 0.4812 0.481.1a.4783 0.4788 0.47q3 0.4798 0.48032.t) {t 111-) 0.4778
0,4842 0.4846 0.48s0 0.4854 0.4857I o.+q.rs 0.48382.1 0.1 82 1 0.4$2;5,,

0_4BBl0.48?8 0.4884 0.4887 0.4890,0.4868 o:43?52.2 0.,1861 0,4946,
0.4eoe 0.4911 0.4q i 3 0.49160.4898 0,,+901 0.4904 0"4906.0.78e3 0.4896

a.4927A./+922 0.4925 .0,4931..; :'.0:4931 4.4932 0.4934 0.49362.4 0.491 8 0.4820
0.4948 4"4949 0.4951 0.4952I rs.+g+t .0.4945t.) 0.-193I 0,.1940

0.49-55 4.4962 0"4963 a.4964a.49s6. 0.4958 0.4959,, 0.4960 0.49612.6 0.4q53,
a.4973 0.49740.4968 0.4959 0.4974 4.497r 0.49722.7 0.4965 0.49-6,6 a.'4967

0.4977 0.4979 0.4979 0.4980 0.498i0.4e76 I o.qwt $:'Aqlt2.8 t).4E14 o 4c)75

i0.4984 0"4985 0.498s 0.4988 0.49850.4982 a.4982 f).4983 0,498,12.9 0 4981
,l oaqaS 0.+q89 0.4989 a.498q 0.4990 0.49960.4q870.49805

4.0 0,49(.)68
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0.0239
0.0?530.0714

0.i 1030.1025'l

0.2t23 I

0.27q7 0"28?3
0.310{r U.J I JJ

0.33890,331 5

0.4830,

0.49883.t)
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