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1. a)
What are the phases of OR and briefly explain them?
    b)
Find the minimum value of Z=4X1+2X2 

Subject to constraints: X1+2X2 ( 2 





3X1+X2 ( 3





4X1+3X2(6 


    

and
X1, X2 ( 0 
by graphical method.
2. a)
Discuss various classification schemes of models
    b)
Explain briefly the general methods for solving OR Models

3. a)
Give two areas for the application of assignment problem.
b)
A company has five trucks available for use located in cities A, B, C, D and E.  One truck is required in cities 1, 2, 3, 4, 5 and 6.  The mileage between cities is shown in the Table.  Determine the assignment of trucks that will minimize the mileage traveled by all trucks.

	From Cities
	To cities

	
	1
	2
	3
	4
	5
	6

	A
	20
	15
	26
	40
	32
	12

	B
	15
	32
	46
	26
	28
	20

	C
	18
	15
	2
	12
	6
	14

	D
	8
	24
	12
	22
	22
	20

	E
	12
	20
	18
	10
	22
	15


4. a)
What do you mean by job sequencing?
b)
Find the sequence that minimizes the total time in hours required to complete the following jobs on three machines.  The elements in the matrix are the time in hours.

	        Jobs
   Machine
	1
	2
	3
	4
	5
	6
	7

	I
	4
	9
	8
	5
	10
	9
	8

	II
	5
	5
	3
	6
	2
	5
	4

	III
	7
	8
	6
	12
	6
	7
	13



Also find the minimum total elapsed time?
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5. a)
Equipment A costs Rs.9000. Annual operating costs are Rs.200 for the first year and then increases  by Rs.2,000 every year. Determine the best age at which to replace the equipment.
                 

b) 
Equipment B costs Rs.10, 000. Annual operating costs are Rs.400 for the first year and then increases by Rs.800 every year. Now you have a equipment of type A which is one year old. Should you replace it with B? If so, when?



6. a)
Briefly explain

    
 (i) pure strategy

(ii) mixed strategy

(iii) optimal strategy 








   

b)
Find the saddle point, optimum strategies and value of the game in the following pay off matrix




    
   Y




A
B
C
D



I
-3
4
2
9

   
X
II
7
8
6
10



III
6
2
4
-1



      
7. a)
Define waiting line.

    b)
Give a brief description of different types of queues.

8. a) 
What is inventory? Explain its importance in an industrial undertaking.


    b) 
What are the different types of inventories in industries?




    c)  
Describe various functions of inventory control.
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1. a)
What are the advantages and disadvantages of a model?
    b)
Maximize Z=50X1+60X2
Subject to 
2X1+X2(30




3X1+4X2(60




X1(10 

And 

X1(0, X2(0
2. a)
Discuss the various phases in solving an OR problem

    b)
Define and discuss the scientific method in OR Problem

3. a)
Give the mathematical representation of an assignment problem.

b)
The assignment cost of assigning any one operator to any one machine is given in the following table.

Operators

	
	I
	II
	III
	IV

	A
	10
	5
	13
	15

	B
	3
	9
	18
	3

	C
	10
	7
	3
	2

	D
	5
	11
	9
	7


                       Machine


Find the optimal assignment by Hungarian method.
4. a)
What are the conditions to be satisfied in order to convert a 3 machine sequencing problem into a 2 machine sequencing problem?

    b)
State Johnon’s algorithm for sequencing of jobs in machines.
    c)
Find the optimal sequence, the minimum total elapsed time and the idle time of the where the processing is in the order G F H.

	        Jobs

   Machine
	1
	2
	3
	4
	5
	6

	G
	12
	8
	7
	11
	10
	5

	H
	7
	10
	9
	6
	10
	4

	F
	3
	4
	2
	5
	5
	4
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5. a)
Running cost and resale value of a small machine whose purchase price is Rs.6000 are given below

  
 Year


1
2
3
4
5
6
7


   
Running cost(Rs.)
1000
1200
1400
1800
2300
2800
3400

  
 Resale value(Rs.)
3000
1500
750
375
200
200
200

  
 Determine at what age replacement is due?






b) 
Let the owner has three of above type machines, two of which are two years old. Now he is considering a new type of equipment with 50% more capacity than one of the old ones at a unit price of Rs.8000 with the running costs and resale price as follows:

      
Year


1
2
3
4
5
6
7
8

   
Running cost(Rs.) 
1200
1500
1800
2000
3100
4000
5000
6100

Resale price(Rs.)
4000
2000
1000
500
300
300
300
300

Assuming the loss of flexibility due to fewer machines is of no importance and that he will continue to have sufficient work for three of the old machine, what should his policy be?

6. a)
Write a note on:

     
(i)Saddle point

   
(ii)Value of the game






      

   

b)
For the following matrix of pay-offs find saddle point. If there is no saddle point, find the optimal strategies, their frequencies and value of the game
.




    B



1 2

1
-2
3


A

2
4
-1


7. a)
State some important properties of Poisson’s process.
b)
Derive the Poisson distribution given that probability of a single arrival during a small time.
8. a) 
Explain clearly the various costs that are involved in inventory problem with   suitable examples. How they are inter related?





    b) 
What are the advantages and disadvantages of increased inventory?



    c) 
Write a note on variables in inventory problem.
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1. a)
Explain the terms – feasible solution, optimum solution, basic feasible solution and unbounded solution as applied to LPP.
    b)
Use Penalty method to minimize Z=3X+2.5Y 


Subject to 
2X+4Y(40




3X+2Y(50




X, Y (0
2. a)
Define Operations Research and discuss its scope

    b)
What are the essential characteristics of Operations Research? 

3. a)
Explain the various steps in the Hungarian Method used for solving assignment problems.
    b)
A batch of 4 jobs can be assigned to 5 different machines.  The set up time (in hours) for each job on various machines is given below.
Machine

	
	1
	2
	3
	4
	5

	1
	10
	11
	4
	2
	8

	2
	7
	11
	10
	14
	12

	3
	5
	6
	9
	12
	14

	4
	13
	15
	11
	10
	7



        Job
Find an optimal assignment of jobs to machines which will minimize the total set up time.
4. a)
What do you mean by “Total elapsed time” as referred to sequencing of jobs in machines?
    b)
Explain Johnson’s procedure of solving sequencing problems.

    c)
Find the sequence that minimize the total elapsed time required to complete the following jobs on machines M1, M2 and M3 in the order M1, M2, M3.

	        Task

   Machine
	A
	B
	C
	D
	E
	F

	M1
	8
	3
	7
	2
	5
	1

	M2
	3
	4
	5
	2
	1
	6

	M3
	8
	7
	6
	9
	10
	9
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5. 
A manufacturer is offered two machines A and B. A is priced at Rs.5000 and running costs are estimated at Rs.800 for each of the first five years, increasing by Rs.200per year in the sixth and subsequent years. Machine B, which has the same capacity as A, costs Rs.2500 but will have running costs of Rs.1200 per year for six years, increasing by Rs.2000 per year thereafter.

If the money is worth 10% per year, which machine should be purchased assuming that both machines will eventually be sold for a scrap at a negligible value?

6. a)
For the following pay-off matrix, determine the best strategies and the value of the game





Y




j
k
l



P
60
50
40


X
Q
70
70
50



R
80
60
75




 
    

     b)
Briefly explain the limitations of game theory.
7. 
Prove that if arrivals occur at random in time, then the number of arrivals occurring in a fixed time follows a Poisson’s distribution.
8. a)
What is EOQ? Discuss step by step the development of EOQ formula.


b) 
The demand of an item is uniform at a rate of 35 units per month.  The fixed cost is Rs. 25/- each time a production run is made.  The production cost is Rs. 1 pre item, and the inventory carrying cost is 50 paise per item per month.  If the shortage cost is Rs. 1.5 per item per month, determine how often to make a production run and of what size it should be?
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1. 
Solve the following problems by Simplex method.
    
a)
Maximize 
Z=3X1+4X2


Subject to
X1-X2(1




-X1+X2(2





X1, X2 (0
  
b)
Maximize
Z=4X+Y



Subject to 
2X+3Y(12





X+2Y(4





X, Y (0
2. 
Explain the following OR Models in detail


a)
Inventory models 
c)
Allocation models

b) Sequencing Models 
d)
Routing  Models 

3. a)
How is a maximization problem tackled when using the assignment algorithm?

b)
A company has a team of four salesmen and there are four districts where the company wants to start its business.  After taking into account the capabilities of salesmen and the nature of districts, the company estimates that the profit per day in rupees for each salesman in each district is as below.

Districts

	
	1
	2
	3
	4

	A
	16
	10
	14
	11

	B
	14
	11
	15
	15

	C
	15
	15
	13
	12

	D
	13
	12
	14
	15


         Sales Men


Find the assignment of salesmen to various districts which will yield maximum profit.

4. a)
State the principle assumptions made while dealing with sequencing problems.

    b)
What is meant by “no passing rule” in sequencing?
    c)
Find the sequence that minimizes the total elapsed time required to complete the following tasks on the machines in the order 1-2-3.  The time required for processing each job in the machines 1, 2 and 3 are given in the table below.  Find also the minimum total elapsed time (in hours), the idle time of the machines and the waiting time of the jobs.
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	        Tasks

   Machine
	A
	B
	C
	D
	E
	F
	G

	1
	3
	8
	7
	4
	9
	8
	7

	2
	4
	3
	2
	5
	1
	4
	3

	3
	7
	7
	5
	11
	5
	6
	12


5.
A large hospital complex has several operation theaters. Each operation table has special light bulb attachments. The bulb is prone to failure. There are 200 bulbs installed in all. Considering 500 hours as period, the failure of similar bulb has been as under:

Out of 100 bulbs;

 
9 failed by the end of first period


20 failed by the end of second period


33 failed by the end of third period

61 failed by the end of fourth period

77 failed by the end of fifth period

90 failed by the end of sixth period

100 failed by the end of seventh period

The management considers to make it a practice to replace all in a group at one time, then replace the individual bulb as and when it fails and after fixed interval of time again replace entire group of 200 bulbs. If the bulbs are replaced in group it costs Rs.5 per bulb and when replaced individually it costs Rs.20 per bulb. What should be the replacement policy of the hospital?


6. a)
Consider the following pay-off matrix and determine the optimal strategy.





B




I
II
III



I
6
9
4


A
II
5
10
7



III
9
8
9





    b)
Write a note on zero-sum games


7. 
What do you mean by the following?


a)
Queue discipline



b)
Input and holding times.
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8. a)
Explain the terms Lead time, Replenishment and Set up cost as applied to an      
inventory model and give examples.
                 

b)
A company producing motors decide to make a particular item in batches. The               following data is available.

                 Cost of setting up machine and tools:       Rs.800.

                 Annual rate of depreciation, Interest  etc. 15%

                 Consumption of parts in assembly shop.    100/month

                 Processing each item takes 8hrs on the machine.

                 Labour rate Rs.10 per day( Assume 8hrs in a day)

                 Material cost Rs.3/kg.

                Weight of each item 15kg.

Overhead expenses on each part is allocated as 100% of the prime cost. Find out the economic batch size for machining and also the duration machine run assuming that the machine loading factor is 80%.


###
Set. No.


1





Set. No.


2





Set. No.


3





Set. No.


4








