
Lecture 3 & 4

Rotational & rolling motion

Angular momentum



2. Rotation of a rigid object around a fix axis

R Θ: angular displacement [rad]

(rotating disc with

radius of R)

Def.: average angular velocity [1/s]
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If ωconst.

Def.: instantaneous angular velocity
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Def.: average angular acceleration [1/s2]
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φDef.: inst. angular acceleration
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If α=const.

ω(t)=ωo+αt
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Def.: torque [Nm] Frτ
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Newton's 2nd law for rotating rigid object
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I: moment of inertia
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Moment of inertia
rigid object
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Direction ω

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Kinetic energy:

Work:

Inst. power:

2
k Iω

2

1
E 

W  dΘΘτW
2

1

Θ

Θ



ωP 



Rolling motion and angular momentum
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Example: rolling motion (without slipping)
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Def.: angular momentum – point mass prL
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Conservation of angular momentum
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Conservation of angular

momentum:


