Angular Force (also known as “Torque”)


Physics 202








The kinetic energy of a rotating object is related to the angular velocity by the same relation that relates translational kinetic energy to linear velocity, providing mass is replaced by “rotational inertia” (which is sometimes also just called “moment of inertia”):


� EMBED Equation.2  ��� .


Imagine a system composed of a weight of mass M  attached to one end of a lightweight (you can consider it massless) stick of length L that is free to rotate about the other end, as shown in the diagram below.  The mass is initially at rest, and you should assume there are no forces (such as friction or gravity)  in the direction of rotation until an external force is applied. The system may rotate about the pivot point, but the pivot will not move.


� EMBED Word.Picture.6  ���





What is the rotational inertia (or moment of inertia) of this system?


The mass M may have a rather complicated linear acceleration due to forces from the stick and from the external force.  Consider the component of the linear acceleration in the direction that contributes to angular acceleration about the pivot point.  What does Newton’s second law tell us about the external force and this component of linear acceleration?


Rewrite your answer from part 2 in terms of  angular acceleration (.


We may suspect that rotational dynamics will continue to mirror translational dynamics.  If we want to write our equation for angular force and angular acceleration in terms of rotational inertia (so that it looks sort of like “F = m a”), we have to modify the equation from part 3 to get rotational inertia in there.   What do you have to do to both sides of the equation?  Write an equation based on your answer to part 3 that looks like:


“Angular Force” = (rotational inertia) ( (angular acceleration)”


Based on the above
