CENTER OF GRAVITY
ROTATIONAL MOTION

     Center of Gravity is a term popularly used to express center of mass.  The center of gravity is simply the average position of weight distribution.  Since weight (which is the force on a body due to the gravitational attraction of another body—commonly Earth) and mass are proportional, center of gravity and center of mass refer to the same point of an object.  The physicist refers to the center of mass, for an object has a center of mass whether or not it is under the influence of gravity.


The center of gravity of a uniform object such as a meter stick is its midpoint, for the stick acts as though its entire weight were concentrated there.  Supporting that single point supports the whole stick.  Balancing an object provides a simple method of locating its center of gravity.   For non-uniform objects (such as a fork or a baseball bat), the center of gravity is not necessarily the midpoint.
Stability


The location of the center of mass is important for stability.  Take an “L,” for instance (see diagram 1).  If we drop a straight line down from the center of mass of any object and it falls inside the base of the object, it is in stable equilibrium; it will balance.  If it falls outside the base, it is unstable.   
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                                                       Figure 1
What is Torque?


Hold the end of a meterstick horizontally with your hand.  Dangle a weight from it near your hand and you can feel the stick twist.  Now slide the weight further from your hand and the twist is more.  But the weight is the same.  The force acting on your hand is the same.  What is different is the torque.


A torque is the rotational counterpart of force.  Force tends to change the motion of things; torque tends to twist or change the state of rotation of things.  If you want to make a stationary object move, apply force.  If you want to make a stationary object rotate, apply torque.


When objects are “off-balance,” that is they have a non-uniform center of gravity, they rotate.  They rotate because of an unbalanced torque.    This is what is happening with the M & M and Rattleback activities.
