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Answer ALL questions (5 x 20 = 100 Marks)

1.
A pharmaceutical company produces two pharmaceutical products:  A and B.  Production of both products requires the same process, I and II.  The production of B results also in a by-product C at no extra cost.  The product A can be sold at a profit of `. 3 per unit and B at a profit of `. 8 per unit.  Some of this by-product can be sold at a unit profit of `. 2, the remainder has to be destroyed and the destruction cost is `. 1 per unit.  Forecasts show that up to 5 units of C can be sold.  The company gets 3 units of C for each unit of B produced.  The manufacturing times are 3 hours per unit for A on both process I and II and 4 hours and 5 hours per unit for B on process I and II, respectively.  Because the product C results from producing B, no time is used in producing C.  The available times are 18 and 21 hours of process I and II, respectively.   Formulate this problem as an LP model to determine the quantity of A and B which should be produced, keeping C in mind, to make the highest profit to the company.
(OR)

2.
Use the graphical method to solve the following LP problem.


Minimise Z = 20X1  +  10X2

Subject to the constraints,




X1 + 2X2  
≤   40




3X1 +  X2  
 ≥  30




4X1  +  3X2 
 ≥  60


And             
 X1, X2    ≥    0

3.
A company has received a contract to supply gravel for three new construction projects located in towns A, B and C. Construction engineers have estimated the required amounts of gravel which will be needed at these construction projects:

	Project Location
	Weekly requirement (truckloads)

	A
	72

	B
	102

	C
	41


The company has 3 gravel pits located in towns X, Y and Z. The gravel required by the construction projects can be supplied by three pits. The amount of gravel which can be supplied by each pit is as follows:

Plant






:
X
Y
Z


Amount available (truckloads)  
:
76
82
77

The company has computed the delivery cost from each pit to each project site. These costs are shown in the following table:
[P.T.O]

	
	Project Location

	
	
	A
	B
	C

	
	X
	4
	8
	8

	Pit
	Y
	16
	24
	16

	
	Z
	8
	16
	24


Schedule the shipment from each pit to each project in such a manner so as to minimize the total transportation cost within the constraints imposed by pit capacities and project requirements.  Also find the minimum cost.
(OR)
4.
A department has five employees with five jobs to be performed. The time (in hours) each men will take to perform each job is given in the effectiveness matrix.

	
	Employees

	
	
	I
	II
	III
	IV
	V

	
	A
	10
	5
	13
	15
	16

	
	B
	3
	9
	18
	13
	6

	Jobs
	C
	10
	7
	2
	2
	2

	
	D
	7
	11
	9
	7
	12

	
	E
	7
	9
	10
	4
	12



How should the jobs be allocated, one per employee, so as to minimize the total man-hours?

5.
Solve the game whose payoff matrix is given below:






Player B
	Player A
	B1
	B2
	B3
	B4

	A1


	3
	2
	4
	0

	A2
	3
	4
	2
	4

	A3
	4
	2
	4
	0

	A4
	0
	4
	0
	8


(OR)

6.
Discuss about Two Person Zero-Sum Games.

7.
A warehouse has only one loading dock manned by a three person crew.  Trucks arrive at the loading dock at an average rate of 4 trucks per hour and the arrival rate is Poisson distributed. The loading of a truck takes 10 minutes on an average and can be assumed to be exponentially distributed. The operating cost of a truck is `. 20 per hour and the members of the loading crew are paid @ ` 6 each per hour. Would you advise the truck owner to add another crew of three persons?

(OR)

8.
A road transport company has one reservation clerk on duty at a time. He handles information of bus schedules and makes reservations. Customers arrive at a rate of 8 per hour and the clerk can service 12 customers on an average per hour. After stating your assumptions, answer the following: 


a.
What is the average number of customers waiting for the service of the clerk?


b.
What is the average time a customer has to wait before getting service?


c.
The management is contemplating to install a computer system to handle the information 
and 
reservations. This is expected to reduce the service time from 5 to 3 minutes. The 
additional cost of having the new system works out to ` 50 per day. If the cost of 
goodwill of having to wait is estimated to be 2 paise per minute spent waiting before 
being 
served, should the company install the computer system?  Assume 8 hours working day.
9.
Case study (Compulsory):

The following table gives data on normal time, cost and crash time and cost for a project.

	Activity
	Normal
	Crash

	
	Time (weeks)
	Cost (`)
	Time (weeks)
	Cost (`)

	1-2
	3
	300
	2
	400

	2-3
	3
	30
	3
	30

	2-4
	7
	420
	5
	580

	2-5
	9
	720
	7
	810

	3-5
	5
	250
	4
	300

	4-5
	0
	0
	0
	0

	5-6
	6
	320
	4
	410

	6-7
	4
	400
	3
	470

	6-8
	13
	780
	10
	900

	7-8
	10
	1000
	9
	1200



Indirect cost is ` 50 per week
a.
Draw the network and indentify the critical path with a double line.  


b.
What are the normal project duration and associated cost?


c.
Find out the total float associated with each activity.


d.
Crash the relevant activities systematically and determine the optimal project completion 
time and cost.






