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Mid Semester Examination, February 2012 
Sub: Work System Design (IM21008) 

Time: 2 hours Max Marks: 30 
Answer ANY THREE questions [Answers should be brief and to the point] 

1. (a) Define work-system and identifY its components. Briefly explain all two-way interactions amongst 
the work-system elements using Leamon man-machine model. 2+2) 

(b) A foundry uses the following steps in its procedure for high production of investment casting 
process: (i) produce wax patterns by injection molding; (ii) transport wax patterns to an assembly 
work area where they are manually assembled to a wax sprue forming a pattern tree. The entire tree 
is made of wax; (iii) move pattern tree to a separate room where the tree is coated with a thin layer of 
refractory material; (iv) in the same room, coat tree with successive layers of refractory material to 
make it a rigid structure that will become the mold for casting; (v) move tree to a furnace room, 
where it should be held in an inverted position and heated to melt the wax out of the mold cavities. 
With the wax removed, the rigid structure is now a multiple-cavity mold with runners leading to 
each cavity from the sprue cavity; (vi) in the same furnace room, heat the mold to a high temperature 
to ensure that all contaminants are removed from the mold; (vii) with the mold still heated at an 
elevated temperature and in an upright orientation pour the molten metal into the sprue; metal will 
flow through the runners to each cavity; (viii) after the metal cools and solidifies move the 
assemblage to a finishing room; the mold can be broken away from the cast metal and the parts 
separated from the runners and sprue. 

2. (a) 

Develop the flow process chart for this casting process and based on the flow process chart, what 
are some changes in the investment casting procedure that you would recommend? (6) 

What is manual work design ? Explain the differences between prolonged work and intermittent 
work. (1+1) 

(b) What is physical work capacity? The following data were collected for a task performed by a female 
subject using a pulmonary gasometer and an oxygen analyzer: 

Pre-test measurements: 
Subject's body weight 
Subject's height 
Weight of subject's clothes 
Weight of pulmonary gasometer 
Experimental measurements: 
Gasometer reading started at 
Gasometer reading ended at 
Initial gasometer reading 
Final gasometer reading 
Gasometer temperature 
Barometric pressure 
Oxygen content of the expired air 
Oxygen content of the inspired (ambient) air 
Energy equivalent to one litre of oxygen consumed 

Determine the energy expenditure during performing the task. 

1 

70 kg 
165 em 
3 kg 
4 kg 

10:13:00 (h:m:s) 
10:20:00 (h:m:s) 
51005.51 
51268.01 
26°C 
752 mmHg 
16.68% 
20.93% 
5 kca1 

(1+4) 



(c) The energy expenditure for a certain job, performed by a 65 Kg man, is 6.25 KCal.min-1
• Compute 

maximum work-bout duration and develop rest-break policy. (3) 

3. (a) In stopwatch time study, why is it desirable to obtain elemental elapsed times instead of the total 
actual time for the job ? (2) 

(b) The Continuing Education Cell (CEC) of an Institute of Technology promotes a wide variety of 
executive training programs. The Head of the CEC believes that individually typed letters add a 
personal touch to marketing. To prepare letters, he conducts a time-study ofhis clerks. On the basis 
of the observations shown in the following table, he wishes to develop a time standard for the whole 
job. 

The Institute has a total allowance factor of 12%. It is decided to delete all unusual observation from 
the time study. What is the standard time for the job? ( 4) 

Observations (minutes) Performance Rating(%) 

Element 1 2 3 4 5 6 7 
Typing letter 2.5 3.5 2.8 2.1 2.6 3.3 85 
Typing envelope 0.8 0.8 0.6 0.8 3.1* 0.7 100 
Stuffing envelope 0.4 0.5 1.9* 0.3 0.6 0.5 95 
Scaling, sorting 1.0 2.9** 0.9 1.0 4.4** 0.9 125 

*Clerk stopped to answer the phone call; **InterruptiOn by Head CEC. 

(c) Each year, Oriental Stores, sets up a gift-wrapping station to assist its customers with holiday 
shopping. Preliminary observations of one worker at the station produced the following sample times 
(in minutes per package): 3.5, 3.2, 4.1, 3.6, 3.9 

Based on this small sample, what number of observations would be necessary to determine the true 
cycle time with a 95% confidence level and 5% accuracy? ( 4) 

4. (a) Suppose you want to set a time standard for a bakery making square donuts. A work sampling 
study of the baker on "donut day" yielded the following results: 

Time spent (working and idle) : 320 minutes 
Number of donuts produced : 500 
Working time : 280 minutes 
Performance rating : 125% 

What is the standard time for the job? (2) 

(b) (i) Mention two work situations, where 
Sampling is useful. 

in one Stopwatch Time Study and in another, Work 

(ii) What are the special advantages of Work Sampling over Stopwatch Time Study? 
(c) How can work study be used to arrive at 

(i) Production plan (ii) Manufacturing budget 
(iii) Product cost (iv) Manpower requirement 
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