
7. 140 beats per minutes is defined as a 
b 

Medium work 

d. extremely heavy work 

Medium to heavy work 
Heavy work 

8 One of the following statements is correct 

C 

& The relationship between the heart rate and the anygen consumption is linearty and relable 
b The heart-rate hasa high interaction with the metabollc system 

onty in the range between lght and hevywork 

4 Bothe A and B are correct 

The breathing rate might increase up to 45 times in aminute during heavy eercising 
All the statements are correct 

Qustion2 1A markal 

Fl in the blank space with the best answer 
1t lad a term that provides aeatve estimate of the level of phylcal stress associated witha particular manual ing task. 

for complete 

5 The 

2 Static muscle wort eus more than tts longer than the original contrsction-duration trecovey from fatipe. 

origin or destinatin of ift 

Student name 

& AAl connecting mid point between anikes and midpoint between hand grasps a 

Nuni 
Section no: 

4Moderate duration or 2 hours work puttern is categortzed if the ratio of work time (WT) to recovery tine (RT)a 0.5 
coefflcient of variance (CVj for the body dimensons data is 5-107 6 Design for the shortest peron considered as design for 7. For loger contration duration one should soply 5 

eln 
& Smcafa of musde strenth 

n seutral body posture. 
e perpendiclar to the hps and intersecting mi point between ankles 10 The leaning cunve phenomenon c o thatatc Acce tinz thi caus 

hatechnical equirement for uing AIOSH reed ing equation 





Bending the wrist creates friction when these tendons move, therefore more muscle work is required to grip an object when the wrist is bent.

Optimal Grip Size: Each person has an ideal grip size where they can exert maximum strength, engaging hand and forearm muscles fully.

Small Grips: Grips that are too small reduce grip strength, as fingers and tendons must contract more, causing strain.

Large Grips: Overly large grips make it difficult to wrap the hand fully, leading to decreased grip strength and quicker fatigue..

Nerve Compression and Stress: Low but prolonged force application can compress nerves and tendons, especially in small muscles used in fine motor tasks. This can result in pain or numbness, as the nerves and surrounding tissue become irritated from the constant pressure.



12 times

= SD/mean * 100%

 Design for extreme individual

15%



flexibility 

anthropometry

exertion

high force/ awkward posture/ Duration of time that the muscles are contracted

measure strength evaluation system (not sure)

 maximum voluntary muscular exertion (contraction)
which is the Dynamic Strength of a muscle while in motion.

muscle endurance

isotonic muscle

Designing for adjustable range

Highlight

Highlight
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Lab. of Human Factor and work measurements. 2 semester 2021/2022 

Question 1(12 marksi 

Course instructor: Eng.Rawwan AL-Tarawneh 

AFll in the blank space with the best answer: 

e 3 

The University Of lordan 
School of Engineering 

1 Musces providing grip strength are located ingvar ne B2 For longer contraction duration one shouid apply 5 

Departmnent of Industrial EngineerinE 

5 
5. The grip strenih car 

wKWd pu to is one of the factors that affects body strength 4 Hlisthe ability to bend without sustaining any injury. 

6 Human capacity to exert force is highesf at 
7 Design for the heaviest person considered as design forhik 

B-Discusses the following 

The coefficient of variance (CV) for the body dimensions data ishyspsnd 
can be measured by usinge hanld Carnf y) 

vendle 

lw chse 

Static muscle work requires longer recovery times than dynamic work stdecls ecd 12 4 rem fadc 

Student name: 

of muscie strength. 

Section no 

Midterm Exam (30%) 
Date: 134-2022 

Time: 45S Minutes 

seKisa muscular process where muscle tension increases while it's approximately edvimans at the same length. 

Changing the grip size, results in different grip strength for the same subject (person). 3nPe Propetinnt 

sihn 

wheca I5 deff ven4 Som ersis wtnor. 

S2e 

Gender/ Conditioning/ Size/ Predisposing conditions

SD/ mean *100%

nearest at the beginning of contraction 

Hand Dynamometer

Isometric Muscle

Design for extreme individual

Forearm

flexibility

15%



Qustien2 (12 marks: 

Defline the Anthropametry gdndy fphyic cimtm pepetid Compad n Ahe humem du 
The measurements shown in the figure below were used as a reference to design a chair for a sitting Worstation 

2. 

Whadch of the measurements shown in the figure (from 14) feature of the chair each dimension in the figure was used for? indicating 
this dimensior 

critical determinant (the designing principles) that is used when designing each of 
What is the percentile that represents a measure of 40 cm for a femaie of dimension number 1 (use the anthropometri c data in the tables provided with the exam paper) Sp222 

T38.94 

(Use the following table to complete your answers) 

Measurement nae 

2 atlke les 

Student name: 
Number: 
Section no: 

dsg 

40s 38 q4 k[2 37) 
Locke 37) 

sittin) 

feature of the chair 

W14h he 

porett le 22Sh 

designing principles 

dus tgnorovh) 

Jessgn vngs 

execs 



Qustion36 marks) 
1The following table present experiment using the lackson platform; using the data below Draw the endurance time against the 

ent the recorded data of a subject assigned to a strength evaluation percentage of the maximum muscie strength if the maximum lifting capacity for the subject was 55 

KG (comment on you drawing) 
2.Find the muscle strength that the subject can preserve for 8 hours industrial shift duration. 
3.What are the factors that mostly affect the muscle strength and muscde endurance? 

1 

2 

Experiment Load in 
NO 

Student name: 
Number: 

32 

Section no: 

24 

12 

KG 

15 

Time in 
MIN 

previde inju 

58 In 

43 64 

21.91 

16,36 

10 



Questlon 1(10 points): 

The following table present the recorded data of a student assigned toa strength evaluation 
experiment using the Jackson platform (load and the time spent in lifting each loads). 

Analyze and answer each of the follawing requirements: 

1. define the endurance limit: 

2. If the maximum lifting capacity for the student was 

35KG, Plot the time Vs the percentage of the maximum 

muscie exertion and discuss the endurance limit. 

3. Find the muscie strength that the student can preserve 
for 8 hours industrial shift duration. 

4. biscuss the following: the static muscle strength 
measured in this experiment is more stressful comnpared to the dynamic muscle strength. 

Student name: 
Student Number: 

Experiment 
NO 

6 

Load in 
KG 

31 

24.5 

17 

12.5 

11 

Time 

45 sec 

120 min 

Zmin 

2.30mnin 

.50min 

Snin 



a) 

) tndufance Ehe abilit of amScle lo sus lain rePlated 
conhachien s over a period ofthine without becoming, cahauste d 

3.5 

is max 

3 

rhe 

60 8o 

sam e 
bui d o f 

MVcIo 

8 hours 

33'159% = 5.25 

3 loo, 
35 

3 

6 

31 

Max3k 

45see Ss&y 

lergh 

l,anin 

3) For long duahon, mnscle valuatarg ebachon wc ) should be l5 %, o F 

dmin 
2,3ain 35,7, 
3,5 min 7/9 
Bmins ao 

4) In stahie muscle sFre ng Hh. the tension increase, S otmuScle ts 
Causrng lihle to no blood Flow which causes he 
Jache acid. 


























