A revolving bucket
A good example of centripetal forces is a bucket of water being swung in a circle.

1. First, the bucket of water is swung in a horizontal circle.

a. In addition to gravity, there is a force acting on the water keeping it moving in a circle.  What is this force?

b. Only one of the two free-body diagrams below is correct.  Which one is the right one?  Use it to explain why the water appears to be “pushed” to the bottom of the bucket, and doesn’t spill out when the bucket is rotated fast enough.




2. Now, the bucket is swung in a vertical circle (upside down).  The picture shows the bucket right at the top of its circle.

a. What are the two forces acting on the water in the bucket at this point?  What are their directions?  Draw them both on the picture.

b. Why does the water “stick” to the bottom, rather than just fall out?

Calculation questions:

3. The bucket with water is rotated in a circle of radius 50 cm.  It goes around the circle once every second.  The bucket and water has a combined mass of 2 kg.

a. What is the centripetal force?  (Hint:  To find the speed, use that the distance it travels during one second is 2..r.)

b. If you want to keep the force the same but increase the string length to 1.0 m, do you have to increase or decrease your speed?

4. When swinging the bucket upside down, the water will fall out if you spin it too slowly.  This happens at the top of the circle when the normal force is 0 Newton.

At what speed will the water fall out of the bucket?

(Hint:  Gravity alone must now provide the centripetal force 
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