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Second laboratory work : Experimental test of F = mω2 r by whirling a rubber bung.
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Preliminary questions

1.
For a body with mass m, moving in an uniform angular speed ω and with the radius of circular motion r, write down the centripetal force required to maintain its circular motion.

2.
For a rubber bung moving in a circular path as shown below, mark on the graph all the forces acting on it.

3.
By Newton’s first law, a net force acting on a body will cause the body to accelerate. Explain how can the speed of a rubber bung in an uniform circular motion remain constant while there is a centripetal force acting on it.
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Experiment 2 : Experimental test of F = mω2 r by whirling a rubber bung.
Objective

For a body moving in a uniform circular motion, measure the centripetal force acting on it and compare it with the theoretical value F = mω2 r.

Apparatus


1.
1 rubber bung


2.
1 glass tube


3.
4 screw nuts


4.
1 nylon string


5.
1 paper marker


6.
1 adhesive tape


7.
1 metre rule


8.
1 stop watch


9.
1 triple beam balance


10.
1 scissors

Setup
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Procedures


1.
The mass of the rubber and the screw nuts are measured separately.


2.
The apparatus was assembled as shown in the diagram above.

3.
The length L of the nylon from the rubber bung to the glass tube is chosen to be 1.0 m.

4.
A paper marker is put and fixed with adhesive tape 1 to 1.5 cm below the end of the glass tube opposite to the rubber bung.

5.
The glass tube is held vertically and the bung is whirled slowly above the head in a horizontal circle.

6.
The speed of the bung is slowly increased until the paper marker is 1 to 1.5 cm below the end of the tube.


7.
The angular speed is kept constant and the circular path is kept horizontal.


8.
Time is started to count until 50 revolutions are made.


9.
Steps 3 to 8 are repeated several times with different choice of L.

Results

1.
Mass of the rubber bung
m = 





2.
Mass of the screws
 M
 = 






3.

	Length of string L / m
	0.6
	0.8
	1.0
	1.2

	Time for 50 revolutions 50 t / s
	First trial
	
	
	
	

	
	Second trial
	
	
	
	

	
	Third trial
	
	
	
	

	Average time for 50 revolutions 50 t / s
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Table 1
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Calculations

1.
Calculate the mean measured mω2 r.


2.
Calculate the tension of the string T.

3.
From the physical law, we have T = mω2 r, find the error of the measured mω2 r in compare with the theoretical value T.

Discussion

1.
State two sources of error for this experiment.

2.
Suggest an improvement for each of the sources of error stated above. 

Conclusion
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