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                                                                         Part A                                       10 x 1 = 10       
	Choose the Correct Answer

1. 	A variable which is used to represent the level of achievement of a particular course of 
     action is called as ________  variable.
            a. Slack variable                                           b.  Surplus variable
c. Decision variable                                      d.  None of the above										
2.  Or a linear programming model, one can say that _____________ solution exist if the 
     objective function value can be increased/ decreased infinitely without any limitation.
           a. Unbounded                                                b. Bounded
           c. Closed                                                        d. None of the above

3. In the case of minimization type transportation problem, the stopping condition of the
    Phase 2 is that the values of __________ for all the non-basic cells.
           a. ∆ij are less than or equal to zero               b. ∆ij are equal to zero 
           c. ∆ij are greater than zero                            d. None of the above

4. The stopping condition for the Hungarian method applied to the assignment problem is 
    when the number of _____________ is equal to the number of rows of the assignment table.
          a. iteration in the second phase                     b. assignments of rows assigned to the columns      
          c. Both (A) and (B)                                         d. none of the above

5. In _____________, an attempt will be made to reduce the project completion time 
    earlier than the normal project completion time.
          a. CPM                                                           b. PERT
          c. Network Crashing                                      d. Resource allocation

6. If the availability of information for a decision environment is incomplete,
    then the decision taken under such environment is called decision under 
          a. risk                                                             b. certainty                       
          c. uncertainty                                                 d. none of the above

7. The capital recovery cost will decrease if the life of the equipment is
    a. decreased                                                  b. increased
    c. maintained  constant                                  d. none of the above


8. As per Kendall’s notation,  the ________ parameter defines the  maximum 
    number of customers permitted in the system.                                            
          a. 3rd                                                               b. 4th                              
          c. 5th                                                               d. 6th

9. Observance of the behaviour of a real life system under as many operational 
    configurations as possible to get an insight into the system behaviour is
    called _______ simulation.
          a. identity                                                       b. quasi-identity
          c. laboratory                                                   d. none of the above

    10. Each sub problem of the original problem is known as 
          a. alternative                                                  b. stage
          c. state                                                           d. none of the above








Part B		                                    5 x 6 = 30
Answer ALL questions
Each answer should not exceed 400 words or two pages

11.a.	 A small manufacturer employs 5 skilled men and 10 semi-skilled men for making a 
          product in two qualities: a deluxe model and an ordinary model. The production of a 
          deluxe model requires 2-hour work by a skilled man and 2-hour work by semi-skilled man.
          The ordinary model requires 1-hour work by a skilled man and 3-hour work by a 
          semi-skilled man. According to worker’s union rules, no man can work more than 8 hours per day. 
          The profit of the deluxe model is Rs.1000 per unit and that of the ordinary model is Rs.800 per unit.   
          Formulate a linear programming model for this manufacturing situation to determine the 
          production volume of each model such that the total profit is maximized.								                  (or)
11.b.	Solve the following LP problem graphically.
	Maximize Z = 3X1 + 2X2
	Subject to
		  – 2X1 + 3X2 ≤ 9
		X1 – 5X2 ≥ – 20
		X1 and X2 ≥ 0
										
12.a.	Determine an initial basic feasible solution to the following transportation problem
            using Northwest corner cell method.
	


Origin
	
	Destination
	Supply

	
	
	A1
	B1
	C1
	D1
	E1
	

	
	A
	2
	11
	10
	3
	7
	4

	
	B
	1
	4
	7
	2
	1
	8

	
	C
	3
	9
	4
	8
	12
	9

	Demand
	3
	3
	4
	5
	6


							(or)
   12.b. Give a 0-1 p[programming model of the assignment problem.
								
13.a. Consider the following data of a project. Construct a project network for the given data :
	Activity
	Predecessor(s)
	Duration(weeks)

	
	
	a
	m
	b

	A
	– 
	3
	5
	8

	B
	–
	6
	7
	9

	C
	A
	4
	5
	9

	D
	B
	3
	5
	8

	E
	A
	4
	6
	9

	F
	C,D
	5
	8
	11

	G
	C,D,E
	3
	6
	9

	H
	F
	1
	2
	9


																					(or)
  13.b. A company owns a lease on a certain property. It maysell the lease for Rs.75,000 or 
              may drill the said property for oil. Various possible drilling results are as under along
              with the probabilities of  happening and rupee consequences.

	Possible result
	Probability
	Rupeeconsequences

	Dry well
	0.10
	–1,00,000

	Gaswellonly
	0.40
	45,000

	Oil and gascombination
	0.30
	98,000

	Oilwell
	0.20
	1,99,000



	Draw a decision tree for the above problem and determine whether the company should drill or sell.
						
14.a. Distinguish between breakdown maintenance and preventive maintenance.									(or)
14.b. List and explain the parameters of Kendall’s notation. 
							
15.a. Discuss the application areas of simulation.												            (or)
15.b. List and explain the terminologies of dynamic programming.											



					              Part C                                                   5 x 12 = 60
 Answer ALL questions
Question No 20. Case is Compulsory
Each answer should not exceed 800 words or four pages

16.a	Solve the following LP problem using Simplex method.

	Maximize Z = 3X1 + 2X2 + 5X3
	Subject to
		X1 +   X2 +   X3  ≤   9
		2X1 + 3X2 + 5X3  ≤ 30
		2X1 –   X2  –X3  ≤   8
		X1, X2 and X3  ≥ 0
								(or)
16.b. Solve the following LP problem using dual simplex method.
	Minimize Z = X1 + X2
	Subject to
		   2X1 +   X2   ≥ 2
		   –X1 –   X2   ≥ 1
		X1 and X2  ≥ 0
											
17.a. A company has factories at four different places (1, 2, 3 and 4)  which supply items to   warehouses A, B, C, D and E. Monthly factory capacities are 200, 175, 150 and 325, respectively. Monthly  warehouse requirements are 110, 90, 120, 230 and 160, respectively. Unit shipping costs (in rupees) are given in the following table. Shipments from 1 to B and from 4 to D are not possible. Determine the optimum distribution plan to minimize the shipping cost.

	


From
	
	To
	Capacity

	
	
	A
	B
	C
	D
	E
	

	
	1
	13
	–
	31
	8
	20
	200

	
	2
	14
	9
	17
	26
	10
	175

	
	3
	25
	11
	12
	17
	15
	150

	
	4
	10
	21
	13
	–
	17
	325

	Requirement
	110
	90
	120
	230
	160


							           (or)
17.b.Solve the following assignment problem using Hungerian method. The matrix 
       entries are processing times in hours.
	



Job
	
	Operator

	
	
	1
	2
	3
	4
	5

	
	1
	20
	22
	35
	22
	18

	
	2
	4
	26
	24
	24
	7

	
	3
	23
	14
	17
	19
	19

	
	4
	17
	15
	16
	18
	15

	
	5
	16
	19
	21
	19
	25


							
18.a. Consider the following data of a project.
	Activity
	Predecessor(s)
	Duration (weeks)

	
	
	a
	m
	b

	A
	– 
	3
	5
	8

	B
	–
	6
	7
	9

	C
	A
	4
	5
	9

	D
	B
	3
	5
	8

	E
	A
	4
	6
	9

	F
	C,D
	5
	8
	11

	G
	C,D,E
	3
	6
	9

	H
	F
	1
	2
	9


								
a) Construct the project network.
		b) Find the critical path and expected project complete time.
		c) What is the probability of completing the project on or before 30 weeks?											(or)
 18.b. A specific requirement of a company can be met by machine A. The machine A costs Rs.10,000. the maintenance cost during the first year of its operation is Rs.2000 and it increases by Rs.800 every year thereafter up to its fourth year of operation. The maintenance cost during the fifth year is Rs.6000 and it increases by Rs.1000 every year thereafter. Find the economic life of the machine by assuming an interest rate of 12%.														




19.a. Vehicles are passing through a toll gate at the rate of 70 per hour. The average time to pass  
         through the gate is 45 seconds. The arrival rate and service rate follow Poisson distribution. 
         There is a complaint that the vehicles wait for long duration. The authorities are willing to install  
         one more gate to reduce the average time to pass through the toll gate to 35 seconds  if the idle 
         time of the toll gate is less than 9% and the average queue length at the gate is more than 8 
         vehicles. Check whether the installation of the second gate is justified.
                                                                                              (or)
 19.b.	A distance network consists of eleven nodes which are distributed as shown in the following table.     
            Find the shortest path from node 1 to node 11 and the corresponding distance using 
           dynamic programming method.
	--------------------------------------------------------------------------------------------------------------------
		Arc		         Distance			Arc		       Distance
	---------------------------------------------------		---------------------------------------------------
		1 – 2 			8			  5 –   8			12
		1 – 3			7			  5 –   9			  7
		1 – 4			1			  6 –   9			  9
		2 – 5			5			  7 –   9			  6
		3 – 5			9			  7 – 10			13
		3 – 6			2			  8 – 11			  4
		3 – 7			8			  9 – 11			  2
		4 – 7		           10			10 – 11			15
	----------------------------------------------------------------------------------------------------------------------
										
 20.Case Study:(Compulsory question)		
	Consider the following data of project. If the indirect cost per week is Rs.300, find the optimal     crahsedprojectcompletion time.
	Activity
	Normal time
(weeks)
	Normal cost
(Rs.)
	Crash time
(weeks)
	Crash cost
(Rs.)

	1 – 2
	7
	600
	4
	840

	1 – 3
	11
	200
	9
	First week : Rs.70
Second week : Rs.80

	2 – 3
	10
	800
	8
	1000

	2 – 4
	6
	500
	4
	760

	2 – 5
	16
	100
	9
	380

	3 – 4
	6
	200
	4
	360

	3 – 5
	9
	500
	4
	960

	4 – 5 
	8
	300
	5
	500
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