


Rotational Kinematics








To answer these questions, please work with at least one other person.  Collaborate and draw all diagrams on a shared piece of plain white paper.  (After you have agreed upon the diagrams, you may also want to copy them onto a separate sheet, maybe this one, for yourself.)








Imagine a rotating object.  It could be round like a planet or a top, or it could be irregular in shape like a ballet dancer.  








How would you describe the speed with which the object is spinning?  


Can you think of more than one quantitative way to describe the speed?

















What does it mean to say that an object is spinning with “constant speed”?  What would it mean to say that the spinning was speeding up?  Slowing down?  Can you think of a way to define the concept of “acceleration”?

















Is every point on the object moving with the same speed?   Which points are moving fastest?   Slowest?  What is the relationship between the position of a point on the object and the speed with which it is moving?

















Can you think of a way to describe the direction in which the object is rotating?  Clockwise?  Counter-clockwise?   Think of a disk that is rotating in a clockwise direction.  Now move around to the other side of the object.  Does it still appear to be moving in a clockwise direction?  Can you think of any other ways to describe the direction of rotation? 
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Now think about ordinary linear velocity and acceleration.  We define position, velocity, and acceleration to be vector quantities.  Velocity is the rate of change of position and acceleration is the rate of change of velocity.  Directions are taken care of automatically.








Think of a small change in the angle of orientation as a rotating object moves from one angular orientation ((1) to another ((2).  Now pick up your right hand and twist it around until you can bend your fingers from the direction of (1 to the direction of (2 (without a lot of undue pain).   Which way is your right thumb pointing?











Now think of the rotation as going from the angle (2 to (1.  Twist your right hand around again so that you can bend your fingers from the direction of (2 to the direction of (1. Now which way is your right thumb pointing?











You may very well feel silly trying to twist your hand around like this, but this is the only reasonably simple way to get the directions of rotations right!  It’s like a free body diagram.  Nothing depends on it, but if you don’t learn to do it and do it consistently, you will mess up!








Can you think of a way to turn this “thumb pointing” business into a description of the size and direction of a rotation?











Now think about the speed and direction of a rotating object.  Can you apply this method to a concept of velocity as well?  What about acceleration?











