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Instructions : 1. Attempt all questions. 
2. Maximum marks are shown against each question. 
3. Answers should be sho~ and to the point. 

Q.1 (a) In ergonomic design of a worksystem, 'anthropometric mismatch' is to be 
avoided. What is it? What are the possible reasons of this mismatch? Cite 
three examples of such mismatch from industrial situations. (2 + 3 + 3) 

(b) Define 'aerobic' and 'anaerobic' work with sutable examples.How is 
'physical work capacity' of a person objectively measured? 'Work 
capacity may depend on physical conditioning'- why? (2 + 2 + 2) 

Q.2 (a) What is the meaning of 'recommended work limit'? State and explain in 
brief the usefulness of NIOSH lifting equation. How is it different from 
other standards/guidelines in MMH? (1 + 4 + 1) 

(b) State the factors affecting (i) work posture, (ii) V02 max, and (iii) fitness 
of a person. (3 + 2 + 2) 

(c) Define 'Lifting Index' and 'Contrast Ratio'. (1 + 1) 

Q.3 (a) A worker lifts cartons of grapes from a conveyor onto a pallet. The cartons 
weigh 20 kg each and are 30 cm1

. The worker grasps the middle of each 
carton, as there are no handles. The centre of gravity of the load is 50 em 
from his lumbar spine. The height of the pallet adjusts automatically to 80 
em and the height of the conveyor is 70 em above the floor. The worker 
turns by 45° ·each time a carton is transferred. The worker perform~ 5 
lifts/min for 1 h per day. Calculate RWL and the lifting index. (Assume 
suitable values for frequency and coupling factors). Comment on the safety 
of this task and identify the main risk factors. Suggest how the safety of the 
task can be improved in the short term. ( 4 + 1 + 3 + 2) 

(b) Identify the main design elements of a VDT workstation. What are the main 
problems of design such a workstation for a group? (3 + 2) 
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,Q.4 (a) Deriv~ 'the mathematical ,expression for disc compressive and shear forces of 
the biqmechanical mo<lel of a lifting task for a typical human being. Assume 
all the relevant parameters and vari~bles for the task. Wh().t are the main 
limitations ofbi<;>mechanic~l modelling ofany material handling activity? 

' (6+ 2) 

(b) "A hand too I should be selected so that it is possible to operate with a 
straight wrist". Why? Cite three ~xampl~s where this condition is' achieved. 

(2.5+ 1.5) 

(c) Distinguish between {~) Illuminance anq Luminance and (ii) Workload and 
.Relative Workload. {1.5 + 1.5) 
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