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Explain the scope and application of operations research.
Write the general linear programming problem (LPP) with n variables and m
constraints.

Using simplex algorithm solve following linear programming problem.
Min Z=3X+5X;,
Subject to constrains
3X 12X, > 18
X <4
X2<6
X1,X2>0
Solve using graphical method of linear programming.
Maximize Z = 3X; + X,
Subject to constraints
12X, +14 X, <84
3X; +2X, <18
X,<4
X1,X2>0
OR
A small machine shop has capability in Turning, Milling, Drilling and Welding.
The machine capacity is 15 hours per day in turning, 10 hours per day in
milling, 20 hours per day in drilling and 8 hours per day in welding. Two
products designated as P1 and P2 under consideration will yield a net profit of
Rs. 3/- per unit and Rs.4/- per unit respectively and requires following amount
of machining time in minutes.

Turning Milling Drilling Welding
Product P, 3 7 2 -
Product P, 8 4 - 9
Formulate the LP Problem:

Write the differnces beetween Transhipment problem and Transportation
problem.

A company has received a contract to supply gravel for three new constructions
projects located in towns A, B and C. The company has three gravel pits located
in towns X, Y and Z. the requirements of three project sites, the cost of
transportation per unit truckload from each pit to each project site and
availability of gravels at the pits, are shown below.
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. Project sites Availability
Gravel pit A B C (Truck load)
X 4 8 8 76
Y 16 24 16 82
Z 8 16 24 77
Requirement
(Truck load) | 2 102 41

Determine transportation schedule so as to minimize total transportation cost.
Also find the minimum cost.
OR

Explain how transshipment problem can be solved as transportation problem.
A company is spending Rs. 1200 on transportation of its units from three plants
to four destination centers. The supply and demand of units, with unit cost of
transportation are given below:-

Destination Centers

To
f’ From Dl D2 D3 D4 Supply
P1 20 30 50 15 7
fl P2 70 35 40 60 10
I 40 12 60 25 18
5
s | Demand 5 8 7 15 35

What can be the maximum saving by optimal scheduling?

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

MACHINES
MI M2 M3 M4 M5
g) J1 32 38 40 28 40
B J2 40 24 28 21 36
S J3 41 27 33 30 37
J4 22 38 41 36 36
J5 29 33 40 35 39

Determine optimum Assignment to Maximize Profit.
Explain following :

(1) Hockey stick phenomenon

(i1) Various type of Waste

OR

(1) A company requires 5000 units of an item half yearly. The cost of ordering is
Rs.100/- per order. The carrying cost is 20%. The unit price of the item is
Rs.10/-. Determine EOQ.
(i1) Define inventory. Explain the importance of inventory control.
(1) Explain the types of conversion wastage in mechanical engineering industry.
Suggest any two methods of elimination for them.
(i1) Define: - Bottlenecks & Non Bottlenecks.

(1) Write the assumption considering in a replacement theory.

(i1) Write Complete method to solve replacement problem.

Determine the optimal sequencing of jobs from the following data and obtain
the value of T, the total elapsed time involved. Machine order is M; to M.
Job 1 |2 |3 4 |15 6 | 7 |8
Machine M, 7 3 6 8 9 5 4 | 3
Machine M, 8 8 2 4 7 5 6 8
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OR
A milling machine purchased of Rs.80,000 in second hand condition has its
aging running cost given by 2000 + 1000 VN , where N is the number of years.
Its resale price from year is given as.

Year 1 2 3 4 5 6
Resale | 56000 | 20000 | 18000 | 12000 | 4000 | 1000
Value

Production for CNC shop has 8 jobs to be scheduled. They are to be scheduled
for milling and drilling. The time in minutes are given for each job as under.

Job A B C D E F G H

Milling | 40 36 48 28 20 55 10 30

Drillin |5 1 50 | 20 | 45 | 60 | 35 | 20 | 70
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Min Z= 3X1+5X2
Subject to constrains
3Xi+2X, > 18

X1 <4

X2<6

X1,X220
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Maximize Z = 3X; + X,
Subject to constraints
12X, + 14 X, < 84

3X; +2X, <18

X,<4

X1,X220
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X 4 8 8 76
Y 16 24 16 82
Z 8 16 24 77
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72 102 41
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Destination Centers

23 1 2 3 4 aa

P| . D D D D
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a| Pl 20 30 50 15 7

nl P2 70 35 40 60 10

t P3 40 12 60 25 18
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Ml M2 M3 M4 M5
o J1 32 38 40 28 40
MEE 40 24 28 21 36
13 41 27 33 30 37
J4 22 38 41 36 36
J5 29 33 40 35 39
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Year 1 2 3 4 5 6

Resale | 56000 | 20000 | 18000 | 12000 | 4000 | 1000
Value
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