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ORDRE DES INGÉNIEURS DU QUÉBEC 

 

MAY 2015 SESSION 

 

 

Open-book examination 

Calculators : only authorized models 

Duration : 3 hours 

 

 

14-IN-B2 ERGONOMICS 

 

 

 

 

1) In a laboratory, a microscope will be used by men and women.  The eyepiece of the 

microscope is at a height of 33 cm from its base. Calculate the following dimensions based 

on the anthropometric dimensions provided in the appended table. (20 pts) 

a) The fixed height of the table on which should be placed the microscope. 

b) The minimum and maximum height of the adjustable work seat. 

c) The minimum and maximum height of the adjustable foot rest. 

 

 

2) Explain why exposure to cold temperatures is a risk factor for musculoskeletal disorders (10 

pts). 

 

3) From a physiological point of view, why does static work quickly produce muscle fatigue? 

(10 pts) 

 

4) You need to determine if the intensity of a given task is acceptable for a group of workers.  

Considering the energy expenditure associated with this task, explain the different 

approaches that you could use, providing details of the methods, tools or measurements that 

you could use. (10 pts) 

 

5) A 35 years old and 79 Kg male worker, with an average physical condition, performs a task 

with an estimated energy expenditure of 0.9 li O2/min. (10 pts)  
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a) Is this task acceptable for an 8-hours work shift? Justify your answer. 

b) Propose a work-rest cycle which would make this task acceptable for a 12-hours work 

shift. 

 

6) Compare the advantages and disadvantages of manual controls versus foot controls. (10 pts) 

 

7) Discuss the various factors that can influence the visual acuity of people in a given context. 

(10 pts) 

 

8) A control panel is placed in front of four large tanks 

arranged as shown in the figure.  Four rotary controls 

are used to control the liquid level in each of the four 

tanks.  What are the design mistakes in this control 

panel and what compatibility principles were not 

respected? (10 pts) 

 

 

 

 

9) A worker must handle small boxes of 10.5 Kg (without handles) every 6 minutes for 8 hours.  

The boxes are lifted from the ground and are placed (with a trunk rotation of 40°) on a trolley 

at a height of 91 cm.  Significant control of the load is required at the destination.  Determine 

the RWL for this task using the NIOSH Manual Lifting Guidelines.  (10 pts) 

 

Tank 

#1

Tank 

#2

Tank 

#3

Tank 

#4

Tank #1

Full Empty

50%

Tank #3

Full Empty

50%

Tank  #2

Full Empty

50%

Tank #4

Full Empty

50%
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Appendix 

 

Anthropometric data 
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Normal law table 

[z = (x – mean) / standard-deviation] 

 

 

 

 

p z p z p z p z

1 -2.33 26 -0.64 51 0.03 76 0.71
2 -2.05 27 -0.61 52 0.05 77 0.74
3 -1.88 28 -0.58 53 0.08 78 0.77
4 -1.75 29 -0.55 54 0.10 79 0.81
5 -1.64 30 -0.52 55 0.13 80 0.84
6 -1.55 31 -0.50 56 0.15 81 0.88
7 -1.48 32 -0.47 57 0.18 82 0.92
8 -1.41 33 -0.44 58 0.20 83 0.95
9 -1.34 34 -0.41 59 0.23 84 0.99

10 -1.28 35 -0.39 60 0.25 85 1.04
11 -1.23 36 -0.36 61 0.28 86 1.08
12 -1.18 37 -0.33 62 0.31 87 1.13
13 -1.13 38 -0.31 63 0.33 88 1.18
14 -1.08 39 -0.28 64 0.36 89 1.23
15 -1.04 40 -0.25 65 0.39 90 1.28
16 -0.99 41 -0.23 66 0.41 91 1.34
17 -0.95 42 -0.20 67 0.44 92 1.41
18 -0.92 43 -0.18 68 0.47 93 1.48
19 -0.88 44 -0.15 69 0.50 94 1.55
20 -0.84 45 -0.13 70 0.52 95 1.64
21 -0.81 46 -0.10 71 0.55 96 1.75
22 -0.77 47 -0.08 72 0.58 97 1.88
23 -0.74 48 -0.05 73 0.61 98 2.05
24 -0.71 49 -0.03 74 0.64 99 2.33
25 -0.67 50 0 75 0.67


