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17MCAC15 Resource Management Techniques
                                                                         PART A                                       10 x 1 = 10       
           	Choose the Correct Answer

1. A constraint in an LP model restricts 
    a. value of the objective function 			b. value of the decision variable
    c. use of the available resources			d. all of the above

2. The first step in formulating a linear programming problem is 
    a. Identify any upper or lower bound on the decision variables
    b. State the constraints as linear combinations of the decision variables
    c. Understand the problem 
    d. Identify the decision variables

3. The northwest corner rule requires that we start allocating units to shipping routes in the:
    a. middle cell.						b. Lower right corner of the table.
    c. Upper right corner of the table.	           	d. Upper left-hand corner of the table.

4. The method used to provide solution to the assignment problem is __________
    a. Hungarian method			            	b. MODI method	
    c. stepping-stone method  			 	d. northwest method

5. PERT analysis is based on
    a. Optimistic time		b. Pessimistic time		c. Most likely time		d. All the choices

6. The critical path is __________
    a. the longest path					
    b. the shortest path		 
    c. a mixture of all path
    d.  a path that operates from the starting node to the end node

7.  ______ is concerned with determination of the most economic replacementpolicy.
a. Probabilistic programming    				b. Replacement theory	
c. Search theory						d. Linear programming

8. The total time required to complete all the jobs in a job sequencing problem is known as __________
a. idle time						b. processing time		 
c. elapsed time						d. processing order

9. When there are two or more parallel queues and the customer moves from one queue to another is called as
    a. Balking			b. Jockeying			c. Priorities			d. Reneging		

    10. In __________ state, the probability of the number of customers in the queuing system depends     
          upon time.
    a. Dependent		b. Independent		c. Steady			d. Transient
	


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

11.a. Discuss the merits and demerits of Linear Programming. Also list the steps for formulating 
          the linear problems.
(or)
11.b. Illustrate with flowchart the process followed by simplex method to solve maximization 
         and minimization LP problems.

12.a. For the given transportation problem , give the solution.
	Source
	Destination

	
	1
	2
	3
	Supply

		1	
	15
	20
	30
	350

	2
	10
	9
	15
	200

	3
	14
	12
	18
	400

	Demand
	250
	400
	300
	



(or)

12.b. Check whether the given transportation problem is a balanced one. If not, convert 
         the unbalanced problem into a balanced transportation problem.
	Source
	Destination

	
	1
	2
	3
	Supply

	1
	25
	45
	10
	200

	2
	30
	65
	15
	100

	3
	15
	40
	55
	400

	Demand
	200
	100
	300
	




13.a. Construct a network for a project whose activities and their predecessorrelationship are 
          given in the Table.
	Activity
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K

	Predecessor
	-
	-
	-
	A
	B
	B
	C
	D
	E
	H, I
	F, G



(or)
13.b. Discuss the rules to be followed when constructing a network. Also indicate the errors
          that  need to be avoided.

14.a. Discuss the procedure involved in selecting the best machine as part of replacement 
         policy decision.
(or)
14.b. Deliberate various types of replacement problems. How to approach the problem where 
          items are such that maintenance costs increase with time and value of money also 
          changes with time. 

15.a. Deliberate the essential characteristics required for designing a good queuing system.
(or)
15.b. On an average, 6 customers arrive in a coffee shop per hour. Determine the probability that   
         exactly 3 customers will reach in a 30 minute period, assuming that the arrivals follow Poisson 
         distribution						    










                                                                           Part C                                                    5 x 12 = 60
 Answer ALL questions
Each answer should not exceed 800 words or four pages

16.a. Derive the dual of the following problem.
	Maximize	‘Z’ = -6x1+7x2
	Subject to,	 -x1+2x2 ≤ -5
			3x1+4x2 ≤ 7
			  x1, x2 ≥ 0
(or)
16.b. Maximize Z = 2x1 + 3x2 + 4x3
		    x1+x2+x3 ≥ 1
    x1+x2+ 2x3=2
  2x1+2x2 +x3 ≥ 4
          With all variables non-negative
	
17.a. Obtain an optimal solution for the transportation problem given in this table using 
          least-cost method and MODI method.
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(or)
17.b. Find the initial transportation cost for the transportation matrix using North-West 
         corner method and Vogel's approximation method.
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18. a.Determine the critical path and project duration for the following project:
	Activity
	Immediate Predecessor
	Time (days)

	A
	-
	3

	B
	-
	7

	C
	A
	4

	D
	B
	2

	E
	C, D
	5

	F
	A
	6

	G
	E, F
	3



(or)
18.b. Discuss the characteristics and working procedure of CPM and PERT Methods in 
          performing project estimations.	





19.a. Assume there are five jobs, each of which has to be processed on two machines 
         A and B in the order AB. Processing times are given in the following table:
	Job
	Machine A
	Machine B

	1
	6
	3

	2
	2
	7

	3
	10
	8

	4
	4
	9

	5
	11
	5


Determine a sequence in which these jobs should be processed so as to minimize the total processing time.
(or)
19.b.Find the sequence that minimizes the total time required in performing the following jobs on    three machines in order ABC. Processing times (in hours) are given in the following table:
	Job:
	1
	2
	3
	4
	5

	Machine A:
	8
	10
	6
	7
	11

	Machine B:
	5
	6
	2
	3
	4

	Machine C:
	4
	9
	8
	6
	5



20.a. Trucks at a single platform weigh-bridge arrive according to Poisson probabilitydistribution. The time required to weigh the truck follows an exponential probability distribution.The mean arrival rate is 12 trucks per day, and the mean service rate is 18 trucks per day.
Determine the following:
i)  What is the probability that no trucks are in the system?
ii) What is the average number of trucks waiting for service?
iii) What is the average time a truck waits for weighing service to begin?
iv) What is the probability that an arriving truck will have to wait for service?
(or)
20.b. Consider a situation where the mean arrival rate (l) is one customer every4 minutes and 
         the mean service time (m) is 2½ minutes. Calculate the average number ofcustomers in 
         the system, the average queue length and the time taken by a customer in thesystem 
         and the average time a customer waits before being served.
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Seek and Ye Shall Find
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