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ORDRE DES INGÉNIEURS DU QUÉBEC 

 

MAY 2016 SESSION 

 

 

Open-book examination 

Calculators : Only authorized models 

Duration : 3 hours 

 

 

14-IN-B2 Ergonomics 

 

 

1) A workstation will be used for coarse assembly work, by men and women, in sitting or 

standing postures.  Determine, using the anthropometric data provided in appendix: 

 

a) The fixed height of the table, considering that the workers’ hands are 11 cm above the 

work surface during the assembly operations. (5 pts) 

 

b) The minimum and maximum height of the adjustable work seat (5 pts) 

 

c) The minimum and maximum height of the adjustable footrest (5 pts) 

 

d) If a monitor screen was used, what should be the minimum and maximum height of its 

center, considering a 57 cm reading distance (5 pts) 

 

2) A task carried out for 12 hours requires an energy expenditure estimated at 1.9 Kcal/min.  Is 

this task acceptable for a 45 years old female worker with an average fitness level and 

weighing 60 Kg? (10 pts) 

 

3) In what situations is it appropriate to consider the use of a sit-stand workstation? (5 pts) 
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4) True of False? (10 pts) 

a) When the reflectance of the background of the visual field is low, it is recommended to 

increase the illuminance of the visual task? 

 

b) For a given physical task, the energy expenditure of a 70 Kg man is much higher than for 

a 70 Kg woman? 

 

c) According to the NIOSH, a compression effort under 6400 N at the L5/S1 level is 

acceptable to 75% of women and 99% of men? 

 

d) With a low control/response ratio, fine adjustments are more difficult? 

 

 

5) Three controls must be installed on a microscope: focus control, intensity of lighting control 

and adjustment of contrast. Discuss the advantages and disadvantages of the different coding 

methods for identification of controls that would be adequate in this application. (10 pts) 

 

6) A warehouse was recently transformed into an open office space with many desks.  However, 

employees complain of a glare problem caused by the existing light fixtures.  Discuss the 

potential causes of this problem and the solutions that could be considered. (10 pts) 

 

7) Discuss the impacts, from an ergonomic point of view, of wearing gloves for industrial work. 

(5 pts) 

 

8) Discuss the different factors that can influence visual acuity. (5 pts) 

 

9) An operator must remove parts produced by a machine at a pace of 5 parts per minute.  He 

grabs the parts (by the sides, with the hands in the middle) at 108 cm from the ground.  He 

then puts them down on a conveyor at 72 cm from the ground.  In order to make sure that the 

parts are well in place on the conveyor, they must be guided onto a special support as they 

are set down.  Parts dimensions are 42 cm x 42 cm x 42 cm.  This task is carried out for 7 

hours.  Using the NIOSH 1994 Manual Lifting Guidelines (equation provided below), 

determine the RWL for this task. State your assumptions as needed. (15 pts) 
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RWL (Kg) = 23 (HM) (VM) (DM) (AM) (CM) (FM) 

 HM (Horizontal Multiplier) = 25 / H where H = cm 

 VM (Vertical Multiplier) = (1 - (0.003 |V -75 |)) where V = cm 

 DM (Distance Multiplier) = (0.82 + 4.5 / D) where D = cm 

 AM (Asymmetry Multiplier) = (1 - (0. 0032 A)) where A = degrees 

 

10) What should be the height of the characters on a sign installed in a relatively dark plant in 

order to be readable by a 55 years old lift truck driver at a distance of 25 meters?  State your 

assumptions and justify your answer. (10 pts) 
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Appendix 

 

Anthropometric data 

 

 


