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Answer ALL questions (5 x 20 = 100 Marks)

1.
Max Z = 60X1  + 90X2  subject to constraints

       X1 - 2 X2 ≤ 40,   

       2 X1 + 3 X2 ≤ 90   

       X1 – X2 ≥ 10 
       X1  +  X2  =  0
(OR)

2.
Max Z = 15R  + 10P subject to constraints


3R  + 0P  ≤  180     


0R  + 5P  ≤  200


4R  +  6P  ≤  360


R, P ≥  0

	Factory
	Godowns
	Stock available

	
	1
	2
	3
	4
	5
	6
	

	A
	7
	5
	7
	7
	5
	3
	60

	B
	9
	11
	6
	11
	-
	5
	20

	C
	11
	10
	6
	2
	2
	8
	90

	D
	9
	10
	9
	6
	9
	12
	50

	Demand
	60
	20
	40
	20
	40
	40
	


3.
Consider the following transportation problem:


It is not possible to transport any quantity from factory B to Godown 5. Determine


a.
Initial solution by Vogle’s approximation method.


b.
Optimal basic feasible solution


c.
Is the optimal solution unique? If not find the alternative solution.

(OR)

4.
A company has five jobs to be done. The following matrix shows the return in rupees of assigning the ith machine to the jth job. Assign the five jobs to the five machines to maximize the profit.

	
	A
	B
	C
	D
	E

	1
	5
	11
	10
	12
	4

	2
	2
	4
	6
	3
	53

	3
	3
	12
	5
	14
	6

	4
	6
	14
	4
	11
	7

	5
	7
	9
	8
	12
	5


[P.T.O]

5.
A project has 7 activities whose time estimates are given below.

	Activities
	Time estimates

	
	Most
	Likely
	Pessimistic

	1-2
	1
	1
	7

	1-3
	1
	4
	7

	1-4
	2
	2
	8

	2-5
	1
	1
	1

	3-5
	2
	5
	14

	4-6
	2
	5
	8

	5-1
	3
	6
	15



a.
Draw the project network.


b.
Find the expected duration and variance for each activity what is the expected project 
length.

c.
Calculate the variance and standard duration of the project length. What is the probability that the project will be completed?

i)
At least 4 weeks earlier than the expected duration


ii)
No more than 4 weeks later than the expected time.

(OR)

6.
A building construction project has the following time schedule. Draw a project network. What is length of the project? Also calculate the total float, the free float and the independent float for each activity.

	Activities
	1-2
	1-3
	1-4
	2-5
	3-6
	3-7
	4-6
	5-8
	6-9
	7-8
	8-9

	Time duration
	2
	2
	1
	4
	8
	5
	3
	1
	5
	4
	3


7.
A and B play a game in which each has three coins 5 paise, 10 paise and 20 paise.  Each selects a coin with the knowledge of the others choice. If the sum of the coin is an odd amount A wins B’s coin and if the sum is even B wins A’s coins. Find the best strategy for each of the player and the value of the game.

(OR)

8.
There are three clerks in the loan section of a bank to process the initial queries of customers.  The arrival rate of customer’s follows Poisson distribution and it is 20 per hour. The service rate also follows Poisson distribution and it is 9 customers per hour. Find


a.
Average waiting number of customers in the queue as well as in the system


b.
Average waiting time per customer in the queue as well as in the system.

9.
Compulsory:


In the machine shop 8 different products are being manufactured each requiring time on 2 machines A and B as given below. Decide the optimal sequence of processing of different products in order to minimize the total manufacturing time for all the products. Also calculate the total processing and total idle time.

	Product
	Time on Machine A
	Time on Machine B

	1
	30
	20

	2
	45
	30

	3
	15
	50

	4
	20
	35

	5
	80
	36

	6
	120
	40

	7
	65
	50

	8
	10
	20








