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Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Each question carry equal marks (14 marks)
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Explain the scope and application of operations research.
alu9el U ol Gualofldl e calvd dHastal,

Write the general linear programming problem (LPP) with n variables and m
Constraints.

a2 Yontol Wedn of n AUeAY Ul m SRR HIZ %ole
sl aul.

Formulate following linear programming problem. A firm uses lathe, milling
m/c and grinder to make two m/c parts. The table below represents the
machining time required for each part, the machining time available on
different machines and the profit on each machine part. Find the number of
part A and part B to be manufactured per week in order to maximize the
profit.

Machining
. Machining time | time required
Type of machines required (minute) per week
(minute)
A B
LATHE 12 6 3000
MILLING MACHINE 4 10 2000
GRINDING MACHINE 2 3 900
PROFIT PER UNIT Rs.40 /- | Rs.100 /-

AEsc el Al cletaz Yaublol slasial sijae s

A5 sRulle] ol Hallet W slotictal 12 A Hllot, Mot Hellot wual
USesoL Hellotell Guallol 53 B.o{lA ealdd 2oleAHl vial Ul HZall
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{b) Find optimal solution of given LPP using simplex method
Maximize Z=3x1 + 9x2
Subjected to : x1 +4x2 <8,
x1 +2x2 < 3,
And x1, x2 > 0.

ol o{lAell clleflarz Wanol Yoed el (i 3 Rndate(l 3l
Al

Maximize Z=3x1 + 9x2
Subjected to : x1 +4x2 <8,
x1 +2x2 < 3,

el x1,x2>0.

OR
{b) Find optimal solution of given LPP using graphical method.
Maximize Z=5x1 + x2
Subjected to : 5x1 + 2x2 <20,
x1 >3,
X2 <35,
And x1, x2 > 0.

ol oldell Ale{larz Yanlist YedHeall 20 {lHAd G3ct AEsA dlctell
Aqal.

Maximize Z=5x1 + x2
Subjected to : 5x1 + 2x2 <20,
x1 >3,

X2 <35,

e x1,x2>0.

Q.3 (a) A company has three plants and four warehouses. The supply and demand
in units and the corresponding transportation costs are given in the table. The
company presently follows the allocation of the units from plants to Ware
houses are also mentioned in the table.
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Ware Hoses Supplv
W, | W, | W, | w, | “UPPY
10
P, 5 10 |4 1o s 10
= 20 5
E P: | 6 8 7| Bt s
[5 | ho IE
P 4 2 3 7 20
Demand 25 10 15 5 55

Answer the following questions with brief reasons.
(i) Ts this feasible solution?

(ii) Is this solution degenerate?
(iii) Checks if present allocation is optimal. If not, find an optimal solution.
(iv) Does this problem have more than one optimal solution?

W3 w3 sAUe(l WA 2lEl Wellod el 2Bl dulA B. sl sl %321 Hiol wal
Yalell eall dH glerulEaet ofl Bud ealdad B. susll sl oseal
Wllegofl cuk ¥l Hsd B,  o{ldotl shesul calda B,

Ware Hoses Supply
W, | W, [ W | w, | CUPe
10
P, ) 10 4 5 10
= 20 5
E P, | 4 8 7 ) 25
=
|5 | Lo | 5
P; 4 3 3 7 20
Demand 25 10 135 5 55
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€. g 2 YleAUMi A5 sl ay Wid{lua G & 2

{b) Five different machines can do any of the five required jobs with different
profits (in Rs.) resulting from each assignment as shown below.

MACHINES
M1 M2 M3 [\WE M5
JI 40 47 50 38 50
! J2 50 34 37 3l 46
g 3 50 42 43 40 45
g J4 35 48 50 46 46
J5 39 72 51 44 49

Determine optimum assignment to maximize profit.
ol o{lA ealcatl yoro ol uid o el el uld Helloll GuR seuHl

AU dl Aacl ascl atslEUlasl ) 1 yuud 8.
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MACHINES
M1 M2 M3 M4 M5
1l 40 47 50 38 50
J 12 50 34 37 31 46
(B) 13 50 42 43 10 45
g T4 35 48 50 46 46
15 39 72 51 44 49
Her o8l Aol astal 3l GEgauedl oslol oel el Uit Hallotal 2.
OR
Q.3 (a) Obtain an optimum basic feasible solution to the following transportation 07
Problem
Plant= Warzhonze Factory
+ W1| W2 | W3 | W4 | Capacity
A 9 8 6 5 50
B 9 g 8 0 40
C 5 3 3 10 75
Demand | 50 | 60 | 25 | 30

us. 3 A oA e gloruWlEast Ylodn HzBludluu lflucd Ay Aacl. 09

WHAloZ Y daGHlu Bsedl
\ Wi w2 | w3 | wa 5URAZ
A g 8 & 5 S0
B g 8 g Q 40
C 5 3 3 10 75
Yol 30 60 25 30
{b) Five different machines can do any of the five required jobs with different 07
profits (in Rs.) resulting from each assignment as shown below:-
MACHINES
Ml M2 M3 M4 M5
I Il 3 38 40 28 40
0 I} 40 4 28 21 36
B I3 41 X 33 30 37
g J4 2] 38 41 36 36
I5 29 33 40 35 39

Determine optimum Assignment to Maximize Profit.
ol o{lA ealealt Yool ol Uiy olol el el uid Hellell BuR sloclcudi 09

wld dl Aadl astdl o5l 3R 2 YHE B.

MACHINES

Ml M2 M3 ME | M5

I R 38 40 2 T

! 5 10 24 78 21 36
g T3 1 27 3 30 37
q 14 1 38 a1 36 36
15 29 33 40 3 39

HetiH otsl Aol astel 3l GEeatsll ol el orel wid Hallotal Ul

Q4 {a) A milling machine purchased of Rs.80,000/- has its running cost given by 07
2000+1000¥N, Where N is the number of years. Its resale price is from year
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given as:

Year 1 > 3 4 5 c
Resale
value(Rs.) 29000 | 20000 | 18000 12000 4000 1000

When is it advisable to replace milling machine?

As Yol ualletoll WIEL Bud co,000 3Mau B. e{loL slre HRej 09

YoL 000+9000 VNN 8lat el NN= cdlo{l dven 8. Hellotell fAc

(BHd o{lAoll 2l caide B,

o

1

2

3

AAa
(et
(Rs)

20000

20006

18000

12000

4000

LOGD

dl Hallot sal A vlecd Belas B 2

Determine the optimal sequencing of the following jobs and total elapsed
time. Machine order is M1 to M2,

Iob 1 2 3 4 5 6 7 8
Machine M1 7 3 4] 2 9 5 4 3
Machine M1 3 8 2 4 7 5 G (H

Determine minimum elapsed time.

w5 Eo(lell Minal M2 Hallet uell yaus M1 el ugfl M2 sHul

AR Al B. dnell uEau una oA yYuo .

Tob 1 2 3 a4[5[6]7]8
Machine M1 7 3 6 8 9 5 4 3
Machine M1 8 8 2 [ 4| 7] 5|6 s
§G eyt AAUs uHA Al
OR

{1} Write complete method to solve replacement problem for equipment
deteriorates gradually.
(ii) Explain Johnsons rule in context of sequencing.

() Ws AL dARL Ul sla dal sEAURRA olecal Hzell Aygl

Ad dull,

(i) Alsculcioletl AeelMl slortol 3¢t sl

(i) Explain A B C analysis.
(ii) Give at least two industrial application of Transportation and Assignment

technique each.

() Aol Aeu@ARU uren .

(i) glod Ul alol vl AU A2 250o{lsu HE2 llestHl 20esl A 2 BLs

A3 alet 2404l

Give classification of waste and explain briefly.

dee] aalls2el vl gsHi umencdl
(i} Define: - Bottlenecks & Non Bottlenecks.

(ii) Define EOQ and enlist assumptions for uniform demand.
(i) uHosall. — olledals s allal ollecals
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(i) EOQ ol callvallRlel 5.2l AsuLd] HioL HRZe{l ©euAl ddl.

OR
Q.5 (a) State the methods to control cost. Explain any one.

ustu al ulal slopul uualell ugldal asgudl. slsugl As wmedl,

(b) Define synchronous manufacturing and explain Hockey stick phenomena with
neat sketch.

o <loslort HoydsulRor ofl cauvan 2l duy &lsl- #ls ueotell
ws(d €13l unendl.
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