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Pre-test  
 

1) For the system in the picture, the moment 
with respect to the origin O, of a force with 
modulus 𝑆஺஻ applied at A and directed 
towards B, can be written as: 

a) 𝑀ഥை =
ௌಲಳ௔

√ଶଵ
(2,0,4) × (−2, −4,1) 

b) 𝑀ഥை =
ௌಲಳ௔

√ଶଵ
(−2,0,4) × (2, −4,1) 

c) 𝑴ഥ 𝑶 =
𝑺𝑨𝑩𝒂

√𝟐𝟏
(−𝟐, 𝟎, 𝟒) × (−𝟐,−𝟒, 𝟏) 

d) 𝑀ഥை =
ௌಲಳ௔

√ଶଵ
(−2,0, −4) × (−2, −4,1) 

e) 𝑀ഥை =
ௌಲಳ௔

√ଶଵ
(−2,0,4) × (−2,4,1) 

f) 𝑀ഥை =
ௌಲಳ௔

√ଶଵ
(2,0, −4) × (−2,4,1) 

 
 
 

Correct answer in bold face. 
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Pre-test solution 
 
Position vectors for points A and B: 𝑟̅஺ = (0,4,3)𝑎 and 𝑟̅஻ = (−2,0,4)𝑎 
 
Direction of 𝑆஺̅஻: 
 
𝑟̅஺஻ = 𝑟̅஻ − 𝑟̅஺ = (−2,−4,1)𝑎 
 
|𝑟̅஺஻| = √21𝑎 
 

𝑒̅஺஻ =
𝑟̅஺஻
|𝑟̅஺஻|

=
1

√21
(−2,−4,1) 

 
The force vector 𝑆஺̅஻ = 𝑆஺஻𝑒̅஺஻ 
 
We can move the force 𝑆஺̅஻ along its line of action to point B. Then the moment is calculated 
as: 
 

𝑀ഥை = 𝑟̅஺஻ × 𝑆஺̅஻ =
𝑆஺஻𝑎

√21
(−2,0,4) × (−2,−4,1) 
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Post-test questions 
 

1) (Task 2) A wire AB holds the pipe 
system in the figure in equilibrium. 
The modulus of the force 𝑆 in the 
wire is 500 N. Calculate the moment 
of the force with respect to the 𝑦-
axis: 

a) 𝑀௬ =
ଷ଴଴଴

√ଷ଴
 Nm 

b) 𝑴𝒚 = −
𝟑𝟎𝟎𝟎

√𝟑𝟎
 Nm 

c) 𝑀௬ = 0 Nm 

d) 𝑀௬ =
ଶ∙ହ଴଴

√ଷ଴
 Nm 

e) 𝑀௬ = −
ଵହ∙ହ଴଴

√ଷ଴
 Nm 

f) 𝑀௬ =
ଵହ∙ହ଴଴

√ଷ଴
 Nm 

 
 

2) (Task 3) We have a system of forces with the following resultant at the origin: {𝐹ത଴;𝑀ഥ଴} =
{(0,100,0)N; (0,0, −20)Nm}. If we want to replace the system of forces with a single 
force, which of the following options is correct: 
a) 𝐹ത଴ located at: (𝑥, 𝑦, 𝑧) = (0.2,0.8,0) m  
b) −𝐹ത଴ located at: (𝑥, 𝑦, 𝑧) = (−0.2,1.2,0) m  
c) 𝑭ഥ𝟎 located at: (𝒙, 𝒚, 𝒛) = (−𝟎. 𝟐, 𝟏. 𝟐, 𝟎) m  
d) 𝐹ത଴ located at: (𝑥, 𝑦, 𝑧) = (0.2,0.2,0) m  
e) 𝐹ത଴ located at: (𝑥, 𝑦, 𝑧) = (0.8,0.2,0) m  
f) 𝐹ത଴ located at: (𝑥, 𝑦, 𝑧) = (0.8,0.8,0) m  

 
 
 

Correct answers in bold face. 
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AR Session 
 

1. Torque with respect to a point 

 

 
 
 
 
 
Try to change the value and direction of the force. 
How does the torque get affected? 
When is the maximum rotation of the tool in the figure obtained? 
 

a. How does the distance and value affect the torque? 
See equation (3.1) in the book. 

b. Which components are important for the torque?  
See equation (3.2) in the book. 

c. How can you use the vector product to calculate the torque? 
See equation (3.3) in the book. 
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2. Torque with respect to an axis 

 
 
 

 
 
 
 
 
 
 
  
Try to change the value and direction of the force. 
How does the torque get affected? 
Can you open the door? 

 
a. How does the distance and value affect the torque? 
b. Which components are important for the torque?  
c. How can you use the vector product to calculate the torque? 

See example (3.5) in the book. 
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