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Conceptual Description 

Force couple: A pair of opposing 

forces with some distance 

between them 

 

 

 

 

Moment: The description of the 

motion resulting from a force 

couple 



Force Couples 

Identify the force couple 

Force Analysis:  

Sum of the forces = 0 

Gives the second force 

This is the force couple 

Force Couple  Moment 



Mathematical Definition 

M = r × F  

r: radius F: force M: moment 

 

Definition of the Magnitude of a Cross Product 

|M| = |r| |F| sin θ θ: angle between r and F 

 

Determining Direction and Sign 

Right Hand Rule:  

Curl the fingers of your right hand in 

 the direction of the rotation, your  

thumb points in the direction of the  

moment in your coordinate  

system. 



Example Problem 

Find F given the structure is motionless 

Moment Balance: 

ΣM = -(2m)∙F + (1m)∙(10N) = 0 

 2F = 10    F = 5 N 

Use the right hand rule to determine 

the direction of positive moments 

 

Use a moment balance equation about 

the pivot to solve for the force 



Dynamic Moments 

If the structure is rotating… 

ΣMG = Iα  

 

Where I is the moment of inertia about the centroid 

And α is the angular acceleration of the body 

 

In general: 

I=mk2  m: mass  k: radius of gyration 

More specifically: 

Moments of Inertia for particular geometries about specific axes can 

be found in most mechanics text books 

 

α=a/r  a: tangential acceleration  r: radius of rotation 



Example Problem 

Find the angular acceleration given the 
mass of the rod is 5 kg 

Moment Balance:  
ΣM = (2m)(10N) = Iα 
 
Look up I for a slender rod rotating about its 
end 
I = 1/3 mL2 = (1/3)(5kg)(2m) 2 = 20/3 kg.m2  
 
 20 = (20/3) α  α = 3 rad/s2 



Practice Problem: Statics 

Find the moment reaction, M, at B 

Free Body Diagram 
(Include reaction at B) 

Break force into horizontal and 
vertical components 

ΣMB = - (0.16m)800Ncos(60°) – (0.20m)800Nsin(60°) + M 

 

 M = + 203 Nm 



Practice Problem: Dynamics 

Find the angular acceleration, α, of the disk given 
that k=0.35m 

Free Body Diagram 

ΣM = (180N)(0.5m) = Iα = mk2α = (15kg)(0.35m)2α 
 α = - 48.0 rad/s2 
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