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4
Rigid Bodies
4.1 Rotation About A Fixed Axis
4.1.1 Rigid Body
We often treat an object as a particle (Reference 3.4.2.3) but this is not possible for rotation about an axis.

4.1.1.1 Assuming an object is a rigid body, the distance between any two points in a rigid body is fixed
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Angular Velocity                                                         P 
The point P moves in a circle of radius 
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is the angular velocity of P
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From (Section 3.5.2.4) 
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 is out of the page, along rotation axis.

In the time dt every point in the rigid body moves through 
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4.1.2.1 All points in the rigid body have the same 
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 and the same direction of 
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, along the rotation axis.
4.1.3 Kinetic Energy

The rigid body is made up of particles
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Axis

K = Total Kinetic Energy of the Rigid Body = 
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Where 
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is the same for all particles.

4.1.3.1 I = Moment Of Inertia = 
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4.1.3.2 
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I depends on the location of axis and way mass is distributed.

4.1.4 Parallel Axis Theorem

From (Section 3.4.1.1)

[image: image13.wmf]å

å

=

i

i

i

i

i

cm

m

r

m

r


If the origin is at the centre of mass i.e. rcm = 0
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So for the 3 components:
4.1.4.1
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e.g.
Origin at centre of mass and rotation about z-axis (through the centre of mass).

                                                                             yi                      mi
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  =  Distance From Axis                            z-axis             
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Icm = Momentum of I about z-axis = 
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Define new axis parallel to the first one, distance d from it.
                                                    mi
                           yi                
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                       yi –b                New axis
                                      d 
                            b            

                                   a            xi – a   xi
Note 
d2   =   a2 + b2
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From (Section 3.5.2.3) 





Speed = � EMBED Equation.3  ���





Ki = Kinetic Energy Of ith Particle = � EMBED Equation.3  ���
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