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DIPLOMA EXAMINATION, May 2015 
  

(PRODUCTION MANAGEMENT) 

 
140. QUANTITATIVE METHODS IN MANAGEMENT 

  

Time: Three hours                                   Maximum: 100 marks 

 
  Answer any FIVE questions 

  All questions carry equal marks 

(5×20=100) 

1.  a) Explain the terminologies of linear programming model. 

 b) List and explain the assumptions of linear programming problems. 

2.  Solve the following LP problem using graphical method. 
 Maximize  z=6x1+8x2 

 Subject to  5x1+10x260 

   4x1+4x240 

   x1 and x2 0 
3.  Consider the two machines and six jobs flow shop scheduling problem as shown 

in table using Johnson’s algorithm, obtain the optimal sequence which will 
minimize the makespan. Also, determine the corresponding makespan. 

Job Machine 1  Machine 2 

1 4 6 

2 10 12 

3 14 10 

4 8 12 
5 18 6 

6 16 8 

  
4.  Solve the following assignment problem using Hungarian 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 
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5.  A firm is considering replacement of an equipment by a new equipment whose 

first cost is ` 1750 and the scrap value is negligible at any year. Based on the 
experience, it is found that the maintenance cost is zero during the first year and 

it increases by `100 every year thereafter (a) when should the equipment be 

replaced if (a) i=0%? (b) i=12%? 

6.  A company purchases a machine for ̀  10,000. The operation cost of the machine 
is expected to be more or less the same during its life. The maintenance cost of 
the machine is ` 2000 during its first year of operation. It increases by ` 800 

from second year to fourth year of its operation. During its fifth year of operation, 

it is ` 6000 every year. The interest rate is 12%. Determine the economic 

life of the machine.  

7.  a) Distinguish between CPM and PERT 

 b) Define the following (i) Total float (ii) Free float (iii) Critical path (iv) Crash 
time 

8.  The utility data for a network are given below. Determine the total, free, 
independent and interfering floats and identify the critical path. 

Activity:  0-1 1-2 1-3 2-4 2-5 3-4 3-6 4-7 5-7 6-7 

Duration:  2 8 10 6 3 3 7 5 2 8 
 

9.  A person repairing radios finds that the time spent on the radio set has 
exponential distribution with mean 20 minutes. If the radios are repaired in the 
order in which they come in and their arrival is approximately Poisson with an 

average rate of 15 for 8-hour day, what is the repairman’s expected idle time 
each day? How many jobs are ahead of the average set just brought in? 

10.  Semi-finished components arrive at a workstation of an assembly line at an 
average rate of 2 per minute, Poisson distributed. A machine is to be installed at 
this workstation for the specific operation. Three alternative machines P, Q and R 

are available. The characteristics of the machines are given below. Whenever a 

component is idle awaiting the machine to get free, the cost is estimated at `18 

per minute. Using the concept of single-channel queue system and 
considering all relevant costs, recommended the machine that would be the best 

for this work station. 

Machine  : P Q R 
Fixed costs (`/minute)  : 36 60 90 
Variable cost (`/minute) : 18 15 8 

Processing rate (units/minute) : 3 6 12 
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