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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 15 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	
	Use Two-Phase method to solve the following LPP

Maximize Z = 2x1 + 3x2 + 4x3
Subject to 3x1 + x2 + 4x3 ≤ 60; 2x1 + 4x2 + 2x3 ≥ 48;  2x1 + 3x2 + 3x3 = 54  and x1, x2, x3 ≥ 0
	L3
	CO1
	[15M]

	
	
	
	
	
	

	2.
	
	A team of 5 horses and 5 riders has entered a jumping show contest. The number of penalty points to be expected when each rider rides any horse is shown below.

 



Riders

         Horses
       R1   R2
R3
R4      R5     

            H1
       5
     3
 4
7        1

            H2
       2
     3
 7
6        5


 H3
       4
     1
 5
2        4


 H4
       6
     8
 1
2        3


 H5
       4
     2
 5
7        1

How the horses should be allotted to the riders so as to minimize the expected loss of the team.

	L3
	CO2
	[15M]

	
	
	
	
	
	

	3.
	
	A computer has a large number of electronic tubes. They are subject to the following mortality rates.

Period 

Age of Failure (hrs)

Probability of Failure

1

0 – 200

0.10

2

201 – 400

0.26

3

401 – 600

0.35

4

601 – 800

0.22

5

801 – 1000 

0.07

If the tubes are group replaced, the cost of replacement is Rs.15 per tube. Group replacement can be done at fixed intervals in the night shift when the computer is normally not used. Replacement of individual tubes that fail in service, costs Rs.60 per tube. How frequently should the tubes be replaced?
	L5
	CO3
	[15M]

	
	
	
	
	
	

	4.
	a)
	‘A’ and ‘B’ play a game as follows:

They simultaneously and independently write one of the three numbers 1, 2 and 3. If the sum of the numbers written is even, ‘B’ pays to ‘A’ this sum in rupees. If it is odd, ‘A’ pays the sum to ‘B’ in rupees. Form the pay off matrix of player ‘A’ and solve the game to find out the value of the game and probabilities of mixed strategies of ‘A’ and ‘B’.
	L3
	CO4
	[8M]

	
	b)
	Solve the following 4X2 game by graphical method whose pay-off matrix is



        B

 

     1
2



1   1
3


      A
2   3
1



3   5
-1



4   6
-6

	L3
	CO4
	[7M]

	
	
	
	
	
	

	5.
	
	An aircraft company uses rivets at a constant rate of 2500 per year. Each unit costs Rs.30. The company personnel estimate that it costs Rs.130 to place an order, and that the carrying cost of inventory is 10 percent per year. How frequently should orders be placed? Also determine the optimum size of each order.
	L3
	CO5
	[15M]

	
	
	
	
	
	

	6.
	
	Solve the following LPP using dynamic programming approach

          Max Z = 10[image: image2.png]


 + 8[image: image4.png]


    

      Subject to   2[image: image6.png]
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 ≤ 48

                           [image: image10.png]
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 ≤ 42

                           [image: image14.png]
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 ≤ 21   and [image: image18.png]
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 ≥ 0.
	L5
	CO6
	[15M]

	
	
	
	
	
	

	7.
	a)
	Write the dual of the following LPP

                 Max Z = 4[image: image22.png]
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Subject to  [image: image26.png]
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 ≥ 2 

                     [image: image30.png]
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 = 8         

                      [image: image34.png]
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  ≤ 11 

                       and   [image: image38.png]


 ≥ 0 and [image: image40.png]


 unrestricted.
	L2
	CO1
	[5M]

	
	b)
	Differentiate between transportation problem and assignment problem.
	L1
	CO2
	[5M]

	
	c)
	State the principal assumptions in sequencing problem.
	L1
	CO3
	[5M]

	
	
	
	
	
	

	8.
	
	A dentist schedules all his patients for 30 minute appointments. Some of the patients take more 30 minutes some less, depending on the type of dental work to be done. The following summary shows the various categories of work, their probabilities and time actually needed to complete the work.

Category of service

Time required

probability

Filling

Crown

Cleaning

Extraction

Checkup 

45

60

15

45

15

0.40

0.15

0.15

0.10

0.20

Simulate the dentist’s clinic for four hours and determine the average waiting time for the patients as well as idleness of the doctor. Assume that all the patients show up at the clinic at exactly their scheduled arrival time starting at 8.00 a.m. Use the following random numbers for handling the problem

40,82,11,34,25,66,17,79 
	L3
	CO5
	[15M]
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Regulations:
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