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1. Angular Momentum


Angular momentum is defined as


� EMBED Equation.2  ���


where I is the moment of inertia and ( is the angular velocity.


Let us find the change of L, assuming I=const,


� EMBED Equation.2  ���.


Now we calculate the rate with which the angular momentim changes,


� EMBED Equation.2  ���.


We remember the rotational equivalent of the Second Law, � EMBED Equation.2  ���. Substituting it, we obtain this equivalent in terms of the angular momentum,


� EMBED Equation.2  ���.


If the external torque � EMBED Equation.2  ��� is absent, than 


� EMBED Equation.2  ���


In the absence of the net (external) torque, the total angular momentum of a body remains constant.


This law is valid generally, not only for I=const.





Example: A ball starts at the end of spring starts to revolve with a velocity of 2.0 m/s. Spring contracts and reaches its shortest length of 0.65 m. What is the velocity of the ball at that moment?
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�
� EMBED Package  ���Double-click to activate the demonstration package (requires Interactive Physics II by Knowledge Revolution)�



Solution: We know the initial velocity and radius, and the final radius,


� EMBED Equation.2  ���.


The initial velocity is normal to the radius, so instanteneously we have a pure rotation. From this, we can calculate the initial angular velocity and angular momentum, 


� EMBED Equation.2  ���.


Angular momentum is conserved. At the minimum radius, the velocity is again perpendicular to the radius, so we can similarly find the final angular momentum � EMBED Equation.2  ���. Equating it to the initial angular momentum, we find the unknown final velocity


� EMBED Equation.2  ���Interestingly, an unknown mass canceled out.
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