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Answer any FIVE questions
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1.
A farmer has to plant trees of two kinds, A and B, in a farm 4400sq.m in area. A tree requires at least 25 sq.m and B tree require 40sq.m of land. The annual water requirement of A is 30 units and B is 15 units per tree, while at most 3300 units of water is available. It is also estimated that the ratio of the number of B trees to the number of A trees should not be less than 6 / 19 and not more than 17 / 8. The return per tree from A trees is 15 times as much as B trees. What should be the number of each type so that the expected return is maximum?

a) Formulate as an LPP.








b)   Solve graphically.

2.a)
When do you say a solution to a transportation  problem is degenerate ?  


b)
Solve the following transportation problem with unit transportation cost, demands and supplies as given below

	
	Destinations
	Supply

	Origins
	P
	Q
	R
	

	
	5
	7
	8
	70

	
	4
	4
	6
	30

	
	6
	7
	7
	50

	Demand
	65
	42
	43
	


3.
Find the sequence of jobs that minimizes the total time elapsed to complete the jobs with the following data. Sequence is M1 M2.

	Job
	1
	2
	3
	4
	5
	6

	Machine M1
	4 
	10
	16
	10
	12
	9

	Machine M2
	8
	9
	8
	6
	12
	2



Also find the total elapsed time and idle times of each machine.
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      OR
4.a)
The cost of a new machine is Rs.5000. The maintenance cost of nth year is given by  Rn=500(n-1); n=1,2…. . Assuming that the money value will not change with time, after how many years will it be economical to replace the machine by new one?








   b) 
A pipeline is due for repairs. It will cost Rs.10,000 and last for 3 years. Alternatively, a new pipeline can be laid at a cost of Rs.30,000 and lasts for 10 years. Assuming cost of capital to be 10% and ignoring salvage value, which alternative should be chosen?

5.a)
Briefly explain the limitations of game theory.




   b)
Find the optimum strategies for the following game by graphical method.





B

	
	1
	2
	3
	4
	5

	1
	-1
	3
	4
	-2
	6

	2
	4
	2
	6
	3
	2



          A

6.
A computer shop has a laser printer. The jobs for laser printing are randomly distributed approximating a Poisson distribution with mean service rate of 10 jobs per hour, since job pages vary in length (pages to be printed). The jobs arrive at a rate of 6 per hour during the entire 8 hours workday. If the laser printer is valued Rs.30/= per hour, determine

(a)
The percent time an arriving job has to wait 

(b)
Average system time 

(c)
Average idle time cost of the printer per day.

7.a)
The annual demand for an automobile component is 36,000 units.  The carrying cost is Rs. 0.5/unit/year.  The ordering cost is Rs. 25/- per order and the shortage cost is Rs. 15/unit/year.  Find the optimal values of (i) Economic Order Quantity (ii) Maximum Inventory (iii) Cycle time (iv) No. of orders.

   b)
The demand for an item is 16000 units per year.  Its production rate is 900 units per month.  The carrying cost is Rs. 400/- unit / year and the setup cost is           Rs. 3000/- per set-up.  The Penalty cost is Rs. 1000/- per unit per year.  Find out (i) Economic Order Quantity (ii) Number of orders per year (iii) Time between two consecutive orders.
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      OR
8.
An electric item has three components in series.  So the reliability of the system is equal to the product of the reliabilities of the three components, i.e., T = r1r2r3.  It is a known fact that the reliability of the system can be improved by providing standby units at extra cost.  The details of costs and reliabilities for different number of standby units for each of the components of the system are summarized in table.  The table capital budgeted for this purpose is Rs 8. Determine optimal number of standby units such that total reliability of the system is maximized.

	N. of Standby units
	Component 1
	Component 2
	Component 3

	
	Cost (Rs.)
	Reliability
	Cost (Rs.)
	Reliability
	Cost (Rs.)
	Reliability

	1
	1
	0.70
	3
	0.85
	2
	0.85

	2
	2
	0.85
	4
	0.95
	3
	0.92

	3
	3
	0.95
	6
	0.98
	5
	0.97
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