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Max. Marks: 70 

Answer any FIVE questions 

All questions carry equal marks

- - - 

1.a)
Define operations Research and discuss its characteristics and limitations.

b)
A small scale manufactures provides two types of products A and B which gives a profit margin of Rs 4-00 and Rs 3-00 respectively. There are two plants I and II each having a capacity of 72 and 48 hrs per day. Cycle times of A and B are 2 hrs and 1 hour in plant no. I respectively. Similar figures for plant No. II are 1 and 2 hours. Formulate the L.P problem and solve it.

2.a)
By duality, solve the L.P problem maximize, Z = 30x1 + 23x2 + 29x3

subject to,
6x1 + 5x2 + 3x3 ( 26




4x1 + 2x2 + 5x3 ( 7



x1 ( 0 ; x2 ( 0 ; x3 ( 0.

b) Find the initial feasible solution for the following transportation problem.

	   Source
	                              Destinations

    D1          D2         D3       D4
	  Total

	     O1
     O2                       

     O3
 Total   
	     9             7           11        10  


   10            13          14          8  

   15            10          17         16                                          
    45            20          30         30
	   35
   50
    40

   125 


3.a)
Give a comparison between assignment problem and routing problem.

   b)
Find optimum assignment for the following cost matrix.

	     Areas

Salesmen  
	   A1
	   A2
	   A​3
	   A​4

	     S1
	   11 
	   17
	     8
	   16

	    S2
	     9
	     7   
	   12
	   10 

	    S3
	   13 
	   16
	   15
	   12

	    S4
	   14
	   10
	   12
	   11
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OR 
4.a)
Four jobs are to be processed on two machines with machining times in minutes as given in table.

	Machines
	                                Jobs 
    J1                   J2              J3            J4

	     M1
	   25            15              6            17


	     M2
	  15             20            22            13



Prepare a schedule for machining the jobs.
b)
A factory has large number of bulbs, all of which must be in working conditions. Mortality rate is given below.


	Week
	  1
	  2
	   3
	   4
	   5
	   6 

	Proposition 
Which failed
	 0.10
	 0.15
	 0.25
	 0.35
	 0.12
	 0.03



If a bulb fails in service it costs Rs 3.50 to replace; if all bulbs are replaced at a time it costs Rs 1.20 each. Find optimum replacement policy.
5.a)
What is a game in a game theory? What are the properties of a game?

   b)
Solve the following game graphically




   
 A





    -6
-1
1
4
4
3


 

B




     7
 -2
6
3         -5
7
6.a)
Show how simulation technique can be used in solving waiting line problem.

b)
Customers arrive at box office window being manned by a single person according to Poisson input process with mean rate of 30 per hour. The time required to serve a customer has an exponential distribution with mean of 90 seconds. Find the average waiting time of the customer.
7.a)
Explain ABC analysis.

b)
A company uses rivets at the rate of 5000 Kg/Year, rivets costing Rs 2.00 per/Kg. It costs Rs. 20.00 to place an order and carrying cost of inventory is 10% per year. How frequently should order for rivets be placed and how much?

8.
Write short notes on any three of the following:

   a)
The calculus method of solution for dynamic programming.

   b)
Linear programming as a case of dynamic programming.

   c)
Group replacement.

   d)
Stochastic models.
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