Swinging Cup of Water

Introduction:
In this demonstration, you will building a swinging platform and placing a cup full of water on the platform.  Get really good and try more than 1 cup! You will then swing the platform with the cup of water over your head.  The water will stay in the cup (if done correctly).  It's the tendency for the plastic cup and its contents to go in a straight line that allows it to seemingly defy gravity.  According to Newton's first law of motion, objects in motion tend to remain in motion unless acted upon by an external force. In this case, Newton's law requires the water to continue moving along a tangent to the circle. Thus a force is required to keep it always turning toward the center of the circle. Also, the centripetal force provided by the tension in the cords is large enough to create enough friction to hold the plastic cup(s) in place. Here's a little advice... practice swinging the tray around without the cups in order to get the feel of a smooth, circular motion. Then add the cup filled half full with water. The liquid adds mass to the cup and to keep the cups in place. 

Procedure:

1. Find something to use as the platform.  It needs to be about 9 to 12 inches and sturdy.  Suggestions include plywood, plexiglass, hard plastic, and so on.

2. Drill holes in all four corners large enough to accommodate a piece of rope. 

3. The ropes attached to each corner of the platform and are joined together in a knot about 2 feet above the platform. 

4. Now that all of the difficult work is finished, it's time to swing the tray and plastic cup (several plastic cups if you're feeling lucky) around in a complete circle without spilling the liquid or flinging the cup around the room.
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