
----------~--~---------- --------

Total No. of Pages: 03 
Department of Industrial Engineering and Management 

Indian Institute of Technology, Kharagpur 
End-Semester Examination- Autumn 2011 

Industrial Management (IM 41081) 
Time: 3 Hrs Full Mark: 50 

Q. 1 Answer the following questions (ANY TEN) 

1. Differentiate: a) Preventive 1]1aintenance and Breakdown maintenance; b)Memo motion 
study and Micro motion study 

2. Tabulate a comparative analysis of manufacturing strategies - Job production, Batch 
production, Flow production on their key advantages and disadvantages. 

3. Define: i) Acid Test; ii) Inventory Tum Over ratio (ITO) 

4. What are the criteria a general manager will use in evaluating the over-all performance of 
inventory system? 

5. What do you mean by the term "aggregate plan"? What are the objectives of aggregate 
plans? What are the inputs and the nature of the outputs? 

6. What are the components of a typical Information Technology (IT) architecture? How this 
helps to integrate the various entities of an enterprise? For the cases a) Railway; b) Bank, 
explain the role and benefits of IT implementation. 

7. What do you mean by QFD (Quality Function Deployment)? Of what use is it to the product 
development process? 

8. Suppose your friend has decided to set up a travel agency service. Explain the principles of 
service complexity and service divergence and help him make an appropriate positioning of 
the travel agency service. 

9. For each of the products/ services mentioned here, define quality from the customers' 
perspective 

a) A laptop computer 

b) Legal services obtained from a lawyer 

10. Tabulate three important factors that a location planner may consider with respect to each of 
the following: 
a) A super-speciality intensive care unit 

b) A state-of-the art design center for automobile manufacturing 

11. Differentiate: a) Value Analysis and Value Engineering; b) Job Evaluation and Merit Rating 

12. Compare Japanese product development strategy with American product development 
strategy on a four distinctive points. 

13. Present your understanding on "Lean Production" & "Kaizen" 

14. What is the role of work study in Total Quality Management (TQM)? 

15. Enlist the key components of computer integrated facilities planning and design. 
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Q_.2 A manufacturer of industrial motors produces four varieties of motors. The Type 4 motor requires a [10] 
larger amount of customization than the other three. The production planning department has 
estimated the number of hours required for manufacturing one unit of motor of each variety. Type 1 
requires 125 hours; Type 2, 175 hours; Type 3, 200 hours; and Type 4, 350 hours. The forecasts for 
the four varieties are given in Table below: 

Month Forecast of motor demand (units) 
Type 1 Type2 Type3 Type4 

April 100 40 60 10 
May 90 30 30 5 
June 80 50 50 10 
July 130 40 70 20 
August 70 30 30 15 
September 90 50 50 5 
October 100 40 50 10 
November 110 30 40 15 
December 60 60 80 5 
January 110 20 30 10 
February 120 40 40 5 
March 140 50 70 10 

The overtime (OT) premium is estimated to be Rs. 20 per hour while undertime (UT) costs are 50 
per cent of the Over Time premium. The cost of carrying inventory is Rs. 15 per hour per month and 
the backordering/ shortage costs are 200 per cent of inventory carrying costs. The company can 
subcontract capacity from a reputed vendor and the additional cost related to subcontracting is Rs. 
25 per hour of capacity. 

Evaluate the following alternatives for Aggregate Production Planning: 

a) Prepare a level strategy. Use inventory/ backlogging to absorb the demand-supply mismatch. 
b) Use constant production rate for the first six month, change the production rate to another 

level and have a constant production rate for the next six months. Use inventory/ 
backlogging to absorb demand-supply mismatch. 

c) Maintain a production level of 31,000 hours per month and use OTIUT alternatives to chase 
the demand. 

d) Maintain a production level of 31,000 hours per month. Build inventory during periods of 
low demand and use subcontracting when the demand exceeds available capacity. 
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Q.3 Using the information contained in the table below, do each of the following: 

Task Immediate Follower Task Time 
a b 0.2 
b e 0.2 
c d 0.8 
d f 0.6 
e f 0.3 
f g 1.0 
g h 0.4 
h end 0.3 

.. 
a) Draw a precedence diagram 
b) Assuming an eight-hour workday, compute the cycle time needed to obtain an output of 400 units per 

day. 
c) Determine the minimum number of workstations required. 
d) Assign tasks to workstations using this rule: Assign tasks according to greatest number of following 

tasks. In case of a tie, use the tiebreaker of assigning the task with the longest processing time first. 
e) Compute the resulting percent idle time and efficiency of the system. 

[10] 

Q.4 A time study was conducted on a job that contains four elements. The observed times and performance [5] 
ratings for six cycles are shown in the following table. 

Element Performance Observations (Minutes 
Rating 1 2 3 4 5 6 

1 90% 0.44 0.50 0.43 0.45 0.48 0.46 

2 85% 1.50 1.54 1.47 1.51 1.49 1.52 

3 110% 0.84 0.89 0.77 0.83 0.85 0.80 

4 100% 1.10 1.14 1.08 1.20 1.16 1.26 

a) Determine the average cycle time for each element 
b) Find the normal time for each element 
c) Assuming an allowance factor of 15 percent job time, compute the standard time for this job. 

Q.5 The maintenance department of a large hospital uses about 816 cases of liquid cleanser annually. Ordering [5] 
costs are Rs. 120, carrying costs are Rs. 30 per case a year, and the new price schedule indicates that orders of 
less than 50 cases will cost Rs. 200 per case, 50 to 79 cases will cost Rs. 180 per case, 80 to 99 cases will cost 
Rs. Rs. 170 per case, and larger orders will cost Rs. 160 per case. Determine the optimal order quantity and 
the total cost. 
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