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------------------------------------------------------------------------------------------------------------------------------
ANSWER ANY FIVE. ALL QUESTIONS CARRY EQUAL MARKS.
(1)
Describe the graphic method of solving a linear programming problem
(2) 
Find out cost minimizing transportation problem with six sources and four destinations using 
Vogel’s Approximation Method:

	
	
	Sources

	
	
	1
	2
	3
	4
	5
	6
	Supply

	
	1
	9
	12
	9
	6
	9
	10
	5

	
	2
	7
	3
	7
	7
	5
	5
	6

	Destinations
	3
	6
	5
	9
	11
	3
	11
	2

	
	4
	6
	8
	11
	2
	2
	10
	9

	Demand
	
	4
	4
	6
	2
	4
	2
	


(3) 
A manufacturing firm has discontinued production of a certain unprofitable product line, and this 
has created considerable excess production capacity. Management is considering to devote this 
excess capacity to produce one or more of three products 1,2 and 3. The available excess 
capacity on the machines which might limit output, is summarized in the following table:

	Machine Type
	Available excess capacity ( in machine hours per week)

	Milling machine
	250

	Lathe
	150

	Grinder
	50



The number of machine-hours required for each unit of the respective product is given 
below:

	
	Capacity Requirement ( in machine-hours per unit)

	Machine Type
	Product 1
	Product 2
	Product 3

	Milling machine
	8
	2
	3

	Lathe
	4
	3
	0

	Grinder
	2
	0
	1



The per unit contribution would be Rs 20, Rs 6 and Rs 8 respectively for products 1,2 and 3.   Formulate the linear programming problem mathematically.

(4) 
Assume that at a bank teller window the customers arrive in their cars at the average rate of 
twenty per hour according to a Possion distribution. Assume also that the bank teller spends 
an average of two minutes per customer to complete a service, and the service time is 
exponentially distributed. Customers, who arrive from an infinite population, are served on a 
first-come-first-served basis, and there is no limit to possible queue length. 


(a)What is the expected waiting time in the system per customer?


(b)What is the mean number of customers waiting in the system?


(c)What is the probability of zero customers in the system?


(d)What value is the utilization factor?

(5)
Two leading firms, Nirmala Textiles Ltd. and Swati Rayons Ltd. , for years have been selling 
shirting, which is but a small part of both firm’s total sales. The Marketing 
Director of Nirmala 
Textiles raised the question “ What should the firm’s strategies be in terms of advertising 
for the product in question?” The system group of Nirmala Textiles developed the following data 
for varying degrees of advertising:


(a)
No advertising, minimum advertising and heavy advertising for both firms will result 
in equal market share.


(b)
Nirmala Textiles with no advertising : 40 per cent of the market with medium 
advertising by Swati Rayons and 28 per cent of the market with heavy advertising by 
Swati Rayons.


(c)
Nirmala Textiles using medium advertising: 70 percent of the market with no 
advertising my Swati Rayons and 45 per cent of the market with heavy advertising by 
Swati Rayons.


(d)
Nirmala Textiles using heavy advertising: 75 per cent of the market with no 
advertising by Swati Rayons and 52.5 per cent of the market with medium 
advertising by Swati Rayons.



Based upon the above information, answer the marketing director’s question.

(6)
A firm using a machine whose purchase price is Rs 13,000. The installation charges amount to Rs 3,600 and the machine has a scrap value of only Rs 1,600 because the firm has a monopoly of this type of work. The maintenance cost in various years is given in the following table:

	Year
	Cost (Rs.)

	1
	250

	2
	750

	3
	1,000

	4
	1,500

	5
	2,100

	6
	2,900

	7
	4,000

	8
	4,800

	9
	6,000



The firm wants to determine after how many years should the machine be replaced on economic consideration, assuming that the machine replacement can be done only at the year ends?
 (7) 
Discuss the scope and applications of  Transportation Model.
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