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Rotation – Linear Parallels 



Capri Accelerating 



moment of inertia 
 Force required to twist long dumbbell is higher than required for 

the short dumbbell 
 Longer dumbbell has higher inertia 
 Same force is required to lift both dumbbells 
 Both dumbbells are the same mass 
 Need to know mass and inertia properties to fully understand 

system behaviour 

 

Short Dumbbell  
Easy to Twist 

Long Dumbbell 
Hard to Twist 



Spinning Skater 



Mass and Linear Accel 
 Vehicle energy 

 
 

 Vehicle power 



Moment of Inertia 



Moment of Inertia 





Moment of Inertia 



Moment of Inertia 



Since the moment of inertia of an ordinary object involves a continuous distribution of mass 
 at a continually varying distance from any rotation axis, the calculation of moments of inertia  
generally involves calculus, the discipline of mathematics which can handle such continuous variables. 
 Since the moment of inertia of a point mass is defined by 

 

then the moment of inertia contribution by an infinitesmal mass element dm has the same form.  
This kind of mass element is called a differential element of mass and its moment of inertia is given by 

 

http://hyperphysics.phy-astr.gsu.edu/HBASE/mi2.html#rlin
http://hyperphysics.phy-astr.gsu.edu/HBASE/callim.html#c2




Vehicle rotational inertia 
 How can we ascertain vehicle 

rotational inertia 
 Put everything in CAD and ask the 

computer 
 Measure it 



Inertia measurement 
Torsional pendulum 



http://upload.wikimedia.org/wikipedia/commons/3/35/Haller_torsion_pendulum_anniversary_clock.jpg


Inertia measurement 
Torsional force 

Applied torque = Inertia x angular acceleration 



Vehicle Inertial measurement 

Cranfield Impact Centre 
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