13.  
Why should a rocket’s CM be located in front of its CP?  [**A better way to state this question would be, “why does a rocket’s CM need to be located noseward from its CP?”]
· If a free-flying object begins to rotate, it will always pivot around its center of mass.  This applies to rockets.  A “good rocket” that will always right itself by having its nose pivot into the wind.  For that to happen, the wind needs to push harder against the rocket’s tail than it does against the nose. 
· A rocket’s center of pressure (CP) can be thought of as the focal point of the pressure applied by the wind that is pushing against the rocket.  It can also be thought of as the average location of all the pushing that the wind is doing.    The CP is always situated toward the “big end” of the rocket, because the force of the wind is proportional to the surface area against which it is pushing.  
· If this focal point of the wind’s pushing (the CP) is situated tailward from the pivot point (the CM), then the rocket’s tail will be pushed downwind. On the other hand, if the center of pressure is noseward from the center of mass, the rocket’s nose will be pushed downwind, and the rocket will fly backward.  In a third configuration, if the CP and the CM are in exactly the same location, the rocket will not pivot at all.  If the rocket is going straight, it will keep going straight, but if it veers off course, it will not right itself.
· To summarize, if the CP is tailward from the CM, then the wind will focus its pressure on the tail end of the rocket, pivoting that end backward and pivoting the nose end forward.
**
The problem with the wording of this question is that CM will always be in front of the CP, even if the rocket is a really bad one.  A really bad rocket will fly backward, and a good one will fly forward.  But in both cases, the rocket will adjust so that the CM is in front of the CP.
Two different ways to make a flying object stable, and why they work:

1. Add mass to the nose without changing the object’s surface area distribution.  This shifts the CM noseward, so that it is located noseward of the CP.

2. Add surface area to the tail of the object without changing the object’s mass distribution.  This shifts the CP tailward, so that it is tailward of the CM.
