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1.a) 
What is Operations Research?








   b) 
Explain the concept, scope and tools of Operations Research as applicable to 
business and industry.

2.a)
Explain the use of artificial variable and its use in linear programming. 



   b) 
An animal feed company must produce 200 Kg of a mixture containing of 
ingredients A and B respectively. Ingredient A Costs Rs. 3/- per Kg. And B costs 
Rs. 8/- per Kg. No more than 80 Kg of A can be used and at least 60 Kg of B 
must be used. Find how much of each ingredients should be used if the company 
wants to minimize cost. 

3.
Find sequence of production as to minimize set up cost per cycle of  the matrix 
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The mean rate of arrival of planes at an airport during the peak period is 20 hour, 
but the actual number of arrivals in any hour follows a Poisson distribution with 
the respective averages. When there is congestion, the planes are forced to fly 
over the field in the stack awaiting the landing of other planes that arrived earlier.

a. How many planes would be flying over the field in the stack on an average in good weather and in bad weather?

b. How long a plane would be in the stack and in the process of landing in good and in bad weather?

c. How much stack and landing time to allow so that priority to land out of order would have to be requested only one time in twenty?

5.
Machine A costs Rs.9000/-. Annual operating costs are Rs200/- for the first year 
and then increased by Rs2000/- every year. Determine the best age at which to 
replace the machine with the optimum replacement is followed:

Machine B costs Rs.10000/- annual operating costs are Rs.400/- for the first year 
and increases by Rs800/- every year. You have now a machine of type A, which 
is one year old. Should you replace it with B, and if so, when? Assume that both 
the machines have no resale value when replaced and that future costs are not 
discounted. 
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Set No:1
6.a)
Explain the following:

       
(i). Two-person zero-sum game    (ii) Saddle point.    



   b) 
Solve the following game graphically:
                                           Player A                            

	A1
	A2
	A3
	A4

	-6
	0
	6
	-1.5

	7
	-3
	-8
	2


7.a)
A manufacturer has to supply 12000 units of a product / year to his customer. The 
demand is fixed and known and the shortage cost is assumed to be infinite. The  
inventory holding cost is Rs. .2 /unit / month and the set up cost / run is Rs. 350/- 
Determine.

i) The optimum run size.
ii) Optimum scheduling period.
iii) Minimum total variable yearly cost.





   b) 
What are probabilistic?  Explain.


8.a)
Explain the concept of dynamic programming.

   b)
Solve the following problem by using dynamic programming:


Max. 12 
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1.a)
Explain the meaning and nature of Operations Research.



   

   b) 
Write a note on Scope of Operations Research.

2.
An aviation fuel manufacturer sells two types of fuel i.e. Fuel A and Fuel; B. 
Type A fuel is 25% grade 1 gasoline, 25% grade 2 gasoline and 50% of grade 3 
gasoline. Type B fuel is 50% grade 2 gasoline and 50% grade 3 gasoline. 
Available for production are 500 liters per hour of gosling grade 1 and 200 liters 
per hour of grade 2 and 3 each. Costs are 60 paise per liter for grade 1, 120 paise 
per liter for grade 2 and 100 paise per liter for grade 3. Type A can be sold at


Rs. 7.50 per liter while type B sells at Rs.9/- per liter. 


a) How much of each fuel should be made for maximizing the profit?


b) Write the dual of the above problem and solve it and interpret the values.

3.a)
Give a brief note of Johusan & Bellman rule. 

   b)
There are seven jobs as under each of which has to go through machines A and B in the order BA.  The processing time is in hours.


Job

1
2
3
4
5
6
7


Machine A
12
10
10
6
8
1
3


Machine B
10
12
15
6
3
11
9


Determine the sequence of jobs that will minimize the total time for completion of all the jobs.
4.
A telephone booth with Poisson arrivals spaced 10 minutes apart on the average, and exponential call lengths averaging 3 minutes.

a) What is the probability that an arrival will have to wait more than 10 
minutes before the phone is free?

b) What is the probability that it will take him more than 10 minutes before 
altogether to wait for phone and complete his call?

c) Estimate the fraction of a day that the pone will be in use.

d) Find the average number of units in the system.
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Set No:2
5.a)
Discuss replacement policy. 







   b)
 The maintenance and resale value per year of a machine whose purchase price is 
Rs.7000/- is given below:
	Year
	1
	2
	3
	4
	5
	6
	7

	Maintenance cost in Rs.
	900
	1200
	1600
	2100
	2800
	3700
	4200

	Resale value in Rs.
	4000
	2000
	1200
	600
	500
	400
	400


    
When should the machine be replaced? 



 


6.a)
Explain the following :

               (i). Pay -off  (ii) Saddle point. 






   b)
Solve the following game what are the optimal shortages for from I and II: 

                                                                 Firm II

	
	No advertising
	Medium advertising
	Large advertising

	No advertising
	60
	50
	40

	Medium advertising
	70
	70
	50

	Large advertising
	80
	60
	75


7.a)
A company producing 3 items has a limited storage space of averagely 750 items 
of all types. Determine the optimal production quantities for each item separately 
when the following information is given:





	Product
	1
	2
	3

	Holding Cost ( Rs. )
	0.05
	0.02
	0.04

	Set up Cost ( Rs. )
	50
	40
	60

	Demand rate ( per unit )
	100
	120
	75


   b) 
What is quantity discounts? Explain briefly.


8.a)
Discuss the relation between linear and dynamic programming.

   b)
Solve the following problem by using dynamic programming:



Max. Z= 2x1 + 9 x2

subject to 2x1 + x2 ≤ 25


      x2 ≤ 11


      x1, x2 ≥ 0.
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1.a)
Define Operations Research and discuss its scope.





   b) 
Discuss the Scientific Method in Operations Research. 

2.a)
Solve the problem by using Simplex Method:

Maximize 10 x + 6y + 4 z subject to

1x + 1y + 1 z      (      100


10 x + 4 y + 5 z    (    600


2 x + 2 y + 6 z       (   300    and x, y, and z all   (  0.




   b) 
What are slack variables? Give physical interpretation of the same.
3.
State the conditions under which the problem of processing of jobs through three machines has been solved.  Describe the corresponding algorithm. 

Find the sequence that minimizes the total time required to complete the following tasks:
	Task
	A
	B
	C
	D
	E
	F
	G

	Machine I
	9
	8
	7
	4
	3
	8
	7

	Machine II
	1
	3
	2
	5
	4
	4
	3

	Machine III
	5
	7
	5
	11
	6
	6
	12


4.
A company distributes its product by trucks loaded at its only loading station. Both company’s trucks and contractor’s trucks are used for this purpose. It was found out that on an average every five minutes on truck arrived and the average loading time was three minutes. 50% of the trucks belong to the contractor. Find out:

a) The probability that a truck has to wait.

b) The waiting time of truck that waits and

c) The excepted waiting time of contractor’s trucks per day assuming a 24 hours shift.
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Set No:3
5.
A manufacturer finds from his records that the cost per year associated with the machine whose purchase price is Rs 5000/- are as follows:
	Year
	1
	2
	3
	4
	5
	6
	7


	8

	Running cost in Rs.
	1500
	1600
	1800
	2100
	2500
	2900
	3400
	4000

	Resale value in Rs.
	3500
	2500
	1700
	1200
	800
	500
	500
	500


  
Determine age at which the machine should be replaced. 


6.a)
Explain the following: 

             (i) competitive games     (ii) Two-person zero -sum game.


   b)
Solve the following game using dominance principle.

 



Player B

	
	1
	2
	3
	4

	I
	19
	6
	  7
	 5

	II
	  7
	3
	14
	 6

	III
	12
	8
	18
	 4

	IV
	  8
	7
	13
	-1



         Player A

7.

A Company uses annually 24000 units of raw material which costs 1.25 / units 


placing each order costs Rs. 22.5 and carrying cost is 5.4 % per year of the 
average inventory . Find E.O.Q. and the total inventory cost should the company 
accept 
the offer made by its supplier of a discount of 5 % on the cost price on a 
single 
order of  24000 units. Suppose the company works for 300 days a year if 
the procurement time is 12 days safety stock is 400 units find the reorder point the 
minimum, maximum and average inventory.



8.a)
Enumerate Ballman’s principle of optimality.

   b)
Consider loading a vessel with stock of three types of items.  Each unit of item i 
has a weight wi and a value ri​ (r=1, 2, 3).



i

wi

ri


1

2

30



2

6

80



3

4

65


The maximum cargo weight W is 10.  It is required to determine the most 
valuable cargo load without exceeding the maximum weight of the vessel.  Use 
Dynamic Programming technique.
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1.
Write an essay on Scope, Methodology and Phases of Operations Research.

2.a)
Explain the meaning of unbounded solution.







   b) 
Minimize Z = 3 w+ 2 x+ 1 y+ 4 z  subject to


2 w + 4 x + 5 y + 1 z   (     10


3 w – 1 x + 7 y – 2 z    (      2


5 w + 2 x + 1 y + 6 z    (      15    and w, x, y and z all    (    0.


3.
Solve the following traveling salesman problem:


From/To
1
2
3
4
5
6


1
(
8
5
9
7
6
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8
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9
6
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6
6
5
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7
4
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4.
A repairman is to be hired to repair machines, which break down at an average 
rate of 6 per hour. The break down follows Poisson distribution. The productive 
time of a machine is considered to cost Rs.20 per hour. Two repairmen, Mr.X and 
Mr. Y have been interviewed for this purpose. Mr. X charges Rs. 10 per hour and 
he services breakdown machines at the rate of 8 per hour. Mr. Y demands Rs.14 
per hour and he services at an average rate of 12 per hour. Which repairman 
should be hired? (Assume 8 hour shift per day).

5.a)
Explain the major approaches for replacement decisions. 



   b) 
A machine costs Rs.500/-. The operation and maintenance costs are zero for the 
first year and increased by Rs.100/- every year. If money is worth 5% every year, 
determine the best age at which the machine should be replaced. The resale value 
of the machine is negligibly small. What is the weighted average cost of owning 
and operating the machine?  
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Set No:4
6.a)
What is two- person zero –sum game? What are its properties? 


   b)
Solve the following game whose pay-off matrix is given by:
                                      B

                        1            7            2

          A            6           2            7

                         5           1            6

7.
Given the following data for an item of uniform demand, instantaneous delivery time and back order facility.
Annual Demand = 800 units


Cost of  an Item = Rs. 40/-


Ordering Cost    = Rs. 800/-


Inventory Carrying Cost = 40 %


Back order cost  = Rs. 10/-

Find

a) Minimum cost order quantity.
b) Maximum Inventory level.
c) Maximum number of back orders.
d) Time between orders and 


e) Total annual cost.



8.a)
Briefly discuss the applications of dynamic programming.

   b)
Solve the following problem by using dynamic programming:


Max. x1 x2 x3

subject to x1+x2+x3 = 8



    x1, x2, x3 ≥ 0.
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