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Time : Three hours Maximum : 75 marks
PART A — (10 x 2 = 20 marks)
Answer any TEN questions.

1. Explain the meaning of the term ‘OR’.
Qeweapep <y iielen smsms ofleul.

9.  What is the test of optimality in the simplex
method?
Hibtiatden papuidr igsme Csrgmen o@D
GTeuTEn?

3.  What is key column?
‘&G eTeDed GTenen?

4. What do you understand by ‘basic feasible
solution’?,

Sl liuen QFalgss e eranmmed eTemen?

5.  What is transportation problem?

CUTEGAUTSHI) HEmTEE GTETDITED GTEITEN ?



10.

11.

12.

What is assignment problem?
REIEE_(D sawTEE, erenpTed ereme?
What is meant by PERT?

PERT erésrmmed cremen?

Explain the following terms
(b) Total float.

(1) srymenionen (Qeeus) Wsee (=) Awss Wsameu

: (@) Free Float

- g flueupenn eSleur.

Explain the meaning of single channel queuing
model.

@m eulfl Ceeaneu @rrpf.]rﬂmm afleul.

What is trafﬁé intensity?

gnEfl 2(p5s GG eranmmed eraman? .

Explain the meaning of zero-sum game theory.
@@‘mr'r - ggélu_:és gl L6 eflenemwim_enL efleurfl.

What do you understand by decision-free analysis?

GCeped  Camyser aaums  up 'lf;l'&IBSﬂT DB

Qarareug) wirg)?
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13.

14.

_;_F,]geumrrmx

PART B — (5 x 5 = 25 marks)

Answer any FIVE questions.

Write the scope of operations research. .

Qewau® edweler Crrésd LDDl 6T(LHHS.
Production of a certain Chemical mixture should
contain 80 mg chlorides, 28 mg, nitrates and
36 mg of sulphates per kilogram. The company can
use two substances and a base (assume this is
countless). Substance X contains 8 mg chlorides,
4 mg nitrates and 6 mg Sulphates per gram.
Substance Y contains 10 mg Chlorides, 2 mg nitrates
and 2 mg Sulphates per gram. Both substances cost
Rs.20 per gram. It is required to produce the mixture
using substances X and Y so-that the cost is
minimized.

Formulate the problem as the linear programming
problem.

& HCer Symb @remuen saamaiuid 80 mg @Garrenn(,
28 mg Gmpl'_lq,(ﬁm'_ wHmb 36 mg FoGUL 2 drerar. ¢m
wpmd Y erar e GumbHLser HHILD
SanEHEHN gLy LuETLGSSEEDS!. G Sgmb
X @é Qummefie 8 mg @Germeny(, 4 mg enplLlg Gy
oppo 6 mg swGul odmwng. @m Smb Y G
Qumpafiéy 10 mg @Gmrranu@ 2 mg enpligGrl Hmid
2 mg sGul 2dmeng. Bm G!urr@e‘rrasmﬂam @ &ymb
eflenar .20, @@ Qunaplaer X wpgid Y pflweiperp

- uwepsH Befly Qeaeildr swameu gwimilbs Cauamm(bHio -

Griflu Qawicd i1 SHlenar cuig aIGHLDESHELD.
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15. Determine the initial basic feasible solution of the
following transportation problem using least cost

method :
Factory " Distribution centres Capacity (units)
Bangalore Mumbai Delhi Chennai

Ahmedabad 6 8 8 5 30
Ernakulam b 11 9 7 40
Hyderabad 8 9 if 13 50
Demand

(units/day) 36 28 32 25 123

Costs are expressed in terms of rupees per unit
shipped. (For example, Ernakulam factory can
ship one unit of the product of Delhi for Rs.9). The
problem is to determine how much quantity should

be shipped from the factory of various distribution

centres.
Bsfly Qsway papuier Spsser CunsEeTES
semEms @ WTDU  SlglemL Qeiwgsss Srey

SHITEHT&.
udliey enowib @iy

oo Qurs@ bl GLed Gdsamamarn (S0E)
SBOSTUTE 6 g7 8 5 30
GTITERTT(GETLD 5 11 9 7 40
MANSITLITS 8 9 7 13 50
Ggenau 35 28 32 25 123
(iwe/pren)

oL sselloa Selilmads Gb DADGSEE UM e

SRS UULLE. (2STamons EIeTTGenDd e

QALed awwsdie G7d swe S@iu m.9 Qeavay).

Lidveuns LdiTa LRS! G THe Aa| Jhmasale

@mps AgruuuL Caarho aaums B)ésamrédl
~ san(H g &&6 L.
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16.

1.

Solve the following assignment problem :
Job

G - AT e

Machines I (23 20 21 24
TEe] 19 20220 20

1120 18 24" 22

V22 .38 .21 23
Spsaa EI6EL [ saTEEEE S| HTENs.

Gauanav

A B D

epdy I1(23 20 21 24
®Cqlde A W B
111} 20 18 24 22

IV\ 22 18 21 23

A project consists of a series of tasks A to . A<D,
E means A should be completed before D and E.
Construct the network diagram if : :

A<D E B Del, C<G: B<lH:F.G<l.

o0 S Aoaude A wso 1 amy umfifamosd

s arerar. A < D, E eramugy A uenfl D E -6 @pen

apigSsiiuL. Geuam(Hip.

Gereu(mLd flLITRIGEHSE Gleramed cUEney GUENTE.

AdDE; BD<F C<G:B<H ; F.G=<i. _
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19.

Explain the different queue disciplines.
LeCaim edswrar auflans pphdamksamer edeur.
The pay-offs in (Rs.) of three acts A1, A2 and As are

the possible states of nature Si, S2 and Sz are
given below :

Acts States of nature
Ss Sa Ss
Ay -200 2,000 4,000
Az  —500 =1,000 6,000
As 2,000 -500 3,000

The probabilities of the states-of-nature are :
0.3, 0.4 and 0.3. Determine the optimal act using
the principle of expectation, i.e. according to
EMYV criterion. :

Sipsaer ol Lawman A, Az wpmp As eam
Qeweser wHmL S1, Sz, Sz e
HlaaBEMETIENL-LI BT UL CUEnEIT

Qewie Bupams Flane

! Se Se Sa

Ay -200 2,000 4,000

Az —-500 -1,000 6,000
T ——

As 2,000

-500 3,‘0({0

@upes Hawuldern flapssel wpenGu 013, 0.4 wHmID

0.3, EMV ojglueL. $5geons Qara@® Bsabd
2 &g Qewpur_aL CarposHiés.
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20.

21.

PART C — (3 x 10 = 30 marks)

Answer any THREE questions. :
Solve the following problem by simplex method :
Minimize : Z = 3x+25y
Subject to the constraints 2x +4y = 40
3x+2y =50

and x,y>0.

AibLiQeréen penpuden Lig Siey Hrams.
B&fldlwugnsE : Z = 3x + 25y
s_HUuUr@sEss@E_un@ 2x +4y =40

3x+2y =250

wHmbd x,y=0.
Five jobs are to be processed and 5 machines are
available. Any machine can process any job with
the resulting profit (in Rs.) as follows.
Machines

R i G D PR
32 38 40 28 40
40, 24282136
4127 33 30 37
22 38 41 3636
29 738 40°. 3b " 39

; Job

DGR W N

What is the maximum profit that may be expected
if an optimum assignment is made?
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Spsaai  sansdled  mba Gmms'uaasmm. 8hs)
eI SlnisEhsE Qar(HaEsluL L g).
QILEb

A B C D B

32 38 40 28 40

40 24 28 21 36

41 27 33 30 37

22 38 41 36 36

29 33 40 35 39

Geuemav

S W0 N

Bu@ue Gﬁnugfssmg,és Qanh&EL 2 550 Sieneu snes.

The following are the details of estimated times of
activities of a certain project.

Activity Immediate Estimated
predecessors time (weeks)
A - 2
B A 3
C A 4
D B O 4 6
E - 2
F E 8

(a) Find the critical path and the expected time of
the project.
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23.

(b) Calculate the earliest start time and earlijegt
finish time for each activity. Also calculate t}e
slack for each activity.

e® GAOAL Sl duaflder  Hoesefd
erdlituniiiy venfl Gy efleurruser SemeugmLomg ;

Glewed (phengi &TELD
Qewe (eurrrusefien)

A ~ 2

B A 3

C A 4

D B,C 6

E — 2,

F B 8
GLDQ)&G&WL efleuriisatiey @) mba,
(=1) ey sLLLUUTDS, &M, 6T6] a;béi]u_:eug)eg,més

STETE.

(<) ESTwnmb EFT gy flusinenn saréd@h Qads,
Consider a single server queuing system wit},
Poisson input, exponential service times. Suppoge
the mean arrival rate is 3 calling units per hoyy,
the expected service time is 0.25 hours and t},e
maximum permissible number calling units in the
system is two. Derive the steady-state probability
distribution of the number of calling units in t}e
system and then calculate the expected number j,
the system.
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@@ euflans apepmudled aubg) Camid (peop LMLIEET (LpaD
wHmb Geemeu Galud ST URS@GDH UFeITHED
o arengy. synafl eu@mans eﬁg_r;Lb wenlléE 3 enpliLser,
gyraefl Goeneu Cmyd 0.25 werfl wHmL sFHsuls .
Slampliyser @renr( WL (HWb. Hlenawss ﬁ@pm Hlapay
&6 Ljeue wHmbd Gwidle eumgsemswireriseflen
erdlirumiiy eremmenfiGens < Elweupanm srems.

24. A small industry funds from the past date that the
cost of making an item is Rs.25, the selling price is
Rs.30 if it is sold within a week, and it could be
disposed at Rs.20 per item at the end of the week ;

Weeklysales: <3 4 5 6 7 =8
No.of weeks: 0 10 20 40 30 O

Find the optimum number of items per week the
industry should produce.

em Csmfbsrencuier uepw eSleurmseT Uy
Qummpener swrilés @b OCswe) . .25 m
aunmpsfln@er ellpuemanuramd gen elp@n efana
@5.30. Guogyd eumy piyeliled Bigém sen@hLlg eflane
5.20.
aurghSr edlhuener : i e L e
cuUTRIGET 6 eTetranfl Hons: 0 10 20 40 30 0

Qsmfpsraaude e pusdurEn Qummefar e G
G GOT G065 G G ST GO

10 60114/BTF2A/
MBM4D/BTG2A/
BTM2B




