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Answer ALL questions (5 x 20 = 100 Marks)

1.
Case Study (Compulsory):


The Primo Insurance Company is introducing two new product lines; special risk insurance and mortgages. The expected profit is ` 500 per unit on special risk insurance and ` 200 per unit on mortgages.

Management wishes to establish sales quotas for the new product lines to maximize total expected profit. The work requirements are as follows:

	Company 
	Work-Hours per Unit
	work-hours Available

	
	Special Risk
	Mortgage
	

	Underwriting
	3
	2
	2400

	Administration
	0
	1
	800

	Claims
	2
	0
	1200


a.
Formulate the LP problem. 



b.
Solve for maximum profit graphically. 




2.
Solve by simplex

Maximize Z = 10x1  + 15x2 + 20 x3
Subject to,

2x1 + 4x2 + 6x3 ≤ 24

3x1 + 9x2 + 6x3 ≤ 30

Where x1, x2 & x3 ≥ 0 

(OR)

3.
Consider the following table involving three sources and four destinations as reproduced below. The cell entries represent the cost of transportation per unit.

	
	I
	II
	III
	IV
	Supply

	I
	3
	1
	7
	4
	300

	II
	2
	6
	5
	9
	400

	III
	8
	3
	3
	2
	500

	Demand
	250
	350
	400
	200
	


Obtain the initial basic feasible solution and then optimize the solution.

4.
Consider the problem of assigning four sales persons to four different sales regions as shown below, in such that the total sale is maximized.

Sales Region

	
	1
	2
	3
	4

	Salesman     1
	10
	22
	12
	14

	Salesman       2
	16
	18
	22
	10

	Salesman       3
	24
	20
	12
	18

	Salesman       4
	16
	14
	24
	20


The cell entries represent annual sales figures in lakhs of rupees. Find the optimal allocation of the sales persons to different region.

[P.T.O.]
(OR)

5.
In a railway marshalling yard, goods trains arrive at a rate of 30 trains per day. Assume that the inter arrival time follows an exponential distribution and the service time distribution is also exponential with an average 36 minutes. Calculate the following:

a.
The mean queue size (line length) and

b.
The probability that the queue size exceeds 10.

If the input of trains increases to an average 33 per day, what will be the change in (a) and (b)?

6.
Theory Player A and B play a game in which each player has three coins (20p, 25p and 50p). Each of them selects a coin without the knowledge of the other person. If the sum of the values of the coins is an even number, A wins B’s coin. If that sum is an odd number, B wins A’s coin.

a.
Develop a payoff matrix with respect to player A.

b.
Find the optimal strategies for the players and. 

c.
Find the value of the following game.
(OR)
7.
a.
Given the following data regarding the processing times of some jobs on three machines 
M1, M2 and M3. The order of processing is M1 - M2 - M3. Determine the sequence that 
minimizes the total elapsed time (T) required completing the following jobs. Also evaluate 
T and idle time of M1, M2 and M3.


     








(10)
	Jobs
	Processing Time (Minutes)

	
	M1
	M2
	M3

	A
	30
	40
	60

	B
	80
	30
	70

	C
	70
	20
	50

	D
	40
	50
	110

	E
	90
	10
	50

	F
	80
	40
	60

	G
	70
	30
	120


b.
Write a short note on (a) Bulk Arrival, (b) Jockeying, (c) Balking, (d) Reneging, (e) two-
person zero-sum game.






     






(10)

8.
Calculate the total float, free float and independent float for the project whose activities are given below;

	Activity
	1-2
	1-3
	1-5
	2-3
	2-4
	3-4
	3-5
	3-6
	4-6
	5-6

	Duration in weeks
	8
	7
	12
	4
	10
	3
	5
	10
	7
	4


Find out the critical path also.

(OR)
9.
The following data is pertaining to a project with normal time and crash time.

	Jobs
	Normal
	Crash

	
	Time
	Cost
	Time
	Cost

	1-2

1-3

2-4

2-5

3-4

4-5
	8

4

2

10

5

3
	100

150

50

100

100

80
	6

2

1

5

1

1
	200

350

90

400

200

100


a.
If the direct cost is ` 100 per day, find the least cost schedule (optimum duration).

b.
What is the minimum duration to complete the project?







