
Ch 8 – Extended systems 

Complex objects – motion is not as simple as that of a particle 

• Throw a ball – particle, track motion using kinematic equations 

• Throw a meter stick – complex object, made of many particles, not every point is 

moving at the same speed, which confuses our calculations. 

 

Fortunately there is one point on every object that we can use to track the motion of a 

complex object, or the motion of a collection of particles: 

  center of mass 

 

Let’s start simple – a system comprised of 2 particles 
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 Effective position of the system – location of the 

center of mass 
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(Dimensions in meters) 

 Locate 
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 with respect to the origin. 



For an object of uniform density – center of mass is located at geometric center. 

 

Locate 
 

!
R
com

 of this object with respect to 

the origin. 

 

 

 

 

 

 

 

 

 

 

What’s the mass? We don’t know, but we can use the density: ! =
m

V
=
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volume
 

m = !V  where the volume is V = xyt  (t = thickness = uniform throughout) 

m
A
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A
= ! 20cm( ) 5cm( )t = 100cm2!t  
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= ! 10cm( ) 15cm( )t = 150cm2!t  
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Repeat process for Ycom… 

 

 

 


