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Lab 12-8   Swinging Stopper
Name____________________________


Hour_____

In this lab, you will be investigating the relation of kinetic and potential energy using a pendulum.  You will also see how a swinging stopper demonstrates the law of conservation of energy.  Raising the stopper will increase its gravitational potential energy.  Releasing it will change the energy to kinetic or energy in motion.  Energy is conserved even as the pendulum stops.  Remember KE = ½ mv2, PE = mgh, and ME = KE+PE.

Problem 
What happens to the energy of a swinging stopper?

Materials


3 ring stands


pendulum clamp


string


rubber stopper


rod

Procedure

1. Set up the apparatus as shown.


2. Attach the string to the stopper, making sure it is shorter than the height of the ring stand.  Find the mass of stopper and string.  Record.
3. Place the string in the pendulum clamp and record the length (m) from the clamp to the stopper.  Record.

4. Do not use the rod for this trial.  Hold the stopper at the height of the string.  Predict what height the stopper will reach on the other side.  Place an “X” on the line below corresponding to your choice.  Release and record your observation.



Prediction

Observation



________
________
a.
The stopper will go higher than the horizontal string.




________
________
b.
The stopper will go as high as the horizontal string.




________
________
c.
The stopper will not go as high as the horizontal string.

5. Place the rod at the height of the string.  Hold the stopper at the string.  Predict what height the stopper will reach on the other side.  Mark your prediction.  Release and record your observation.



Prediction

Observation



________
________
a.
The stopper will go higher than the horizontal string.




________
________
b.
The stopper will go as high as the horizontal string.




________
________
c.
The stopper will not go as high as the horizontal string.

6. Place the rod above the height of the string.  Hold the stopper at the string.  Predict what height the stopper will reach on the other side.  Mark your prediction.  Release and record your observation.



Prediction

Observation



________
________
a.
The stopper will go higher than the horizontal string.




________
________
b.
The stopper will go as high as the horizontal string.




________
________
c.
The stopper will not go as high as the horizontal string.

7. Place the rod below the height of the string, but higher than half the distance between the stopper and the string.  Hold the stopper at the string.  Predict what height the stopper will reach on the other side.  Mark your prediction.  Release and record your observation.



Prediction

Observation



________
________
a.
The stopper will go higher than the horizontal string.




________
________
b.
The stopper will go as high as the horizontal string.




________
________
c.
The stopper will not go as high as the horizontal string.

8. Place the rod below half the distance between the stopper and the height of the string. Hold the stopper at the string.  Predict what height the stopper will reach on the other side.  Mark your prediction.  Release and record your observation.



Prediction

Observation



________
________
a.
The stopper will go higher than the horizontal string.




________
________
b.
The stopper will go as high as the horizontal string.




________
________
c.
The stopper will not go as high as the horizontal string.

Data

	String & stopper mass (kg)
	Length of string (m)
	Distance of pendulum swing (m)
	Time of swing
	PE

(    )
	KE

(    )
	ME

(   )

	
	
	0.75 m
	0.55 s
	
	
	


Conclusion

1. For a single swing, did the stopper end at exactly the same height as it started?

2. Explain your answer.

3. When did the rod alter the ending height of the stopper?

4. Explain your answer.

5. At what point of the swing does the stopper have the greatest Kinetic Energy?

6.  At what point of the swing does the stopper have the least Kinetic Energy?

7. At what point of the swing does the stopper have the greatest Potential Energy?

8.  At what point of the swing does the stopper have the least Potential Energy?

9. When are Potential and Kinetic Energy both 0?

10. Explain how this proves the law of conservation of energy.  (To what form was some energy changed?)
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