Name _____________

Hour__ Date _______

Measuring Torque

Purpose:  To compare the torques acting on an object in rotational equilibrium.  Use torque and the center of mass to determine the mass of unknown objects.

Apparatus:  Meterstick, fulcrum, fulcrum stand, 2 50-g mass hangers, assorted masses, 2 hanger clamps.

Procedure:  

Part 1

Slide the fulcrum onto the meterstick so that it is located at the center of mass.  Carefully balance a meterstick horizontally on the fulcrum stand so that it balances perfectly.  Suspend a 200-g mass 10 cm from the fulcrum.  Suspend a 100-g mass on the opposite side of the fulcrum at the point that balances the meterstick.  Record the masses(including hangers and clamps) and distances from the fulcrum in the data table below.  


Next make more trials to complete the table below.  You can do this by varying the masses and their position on the meter stick.  Be sure to take in account the mass of the hanger and clamps.

	Trial
	Mass 1
	Distance 1
	Torque 1
	Mass 2
	Distance 2
	Torque 2



	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Analysis: 


Part 1
1. How does the value of Torque 1 compare to Torque 2?

2. Can a heavier mass be balanced by a lighter one? Explain

3. Why must the mass of the hangers and clamps be taken into account in this experiment?

4. If you are playing seesaw with your younger sister(who weighs much less then you), what can you do to balance the seesaw?

5. Use the results of this lab find the distance a 50-kg person should stand from the fulcrum in order to balance the 600-kg elephant standing 1 m from the fulcrum? (neglect the mass of the supporting board)


6. Taking account of the fact that the board holding up the elephant and the person has weight, would the actual position of the trainer be farther from or closer to the fulcrum than calculated in #5? 

Part 2

     Gravity pulls on every part of an object.  It pulls more strongly on the more massive parts of objects and more weakly on the less massive parts.  The sum of all these pulls is the weight of the object.  The average position of the weight of an object is its center of gravity or center of mass, or CG or CM.

     The whole weight of the object is effectively concentrated at its center of gravity.  The CG of a uniform meter stick is at the 50-cm mark.  In this experiment, you will balance a meter stick with a known and an unknown mass, and compute the mass of the unknown.

Procedure:

Part 2

Step 1:  Balance the meterstick horizontally with nothing hanging from it.  Record the position of the CG of the meterstick.



Position of meterstick CG = _____________________

     Attach one of the three unknown masses at the 90 cm mark of the meterstick.  Place a known mass on the other side to balance the meterstick.  Record the mass used and its position.

Mass = _____________________

Position = ________________

Step 2:  Compute the distance from the fulcrum to each object.



Distance from fulcrum to unknown mass = __________________



Distance from fulcrum to known mass = ____________________

     These two distances are known as lever arms.  The lever arm is the distance from the fulcrum to the places where the force acts.

     In the following space, write an equation for balanced torques, first in words and then with the known values.  Compute the unknown mass.




masscomputed = _____________

Step 3:  Measure the unknown mass, using a triple-beam balance.




massmeasured = _____________

Step 4:  Compare the measured mass to the value you computed in Step 2, and calculate the percentage difference.
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   = ______________________

Step 5:  Place the fulcrum exactly on the 85-cm mark.  Balance the meterstick using a single mass hung between the 85-cm and 100-cm marks.  Record the mass used and its position.



mass = _____________

position _____________


Where is the mass of the meterstick effectively located?

Compute the mass of the meter stick.



masscomputed = ___________________

Step 7:  Remove the meterstick and measure its mass on a triple-beam balance.



massmeasured = ___________________

Step 8:  Find the percent error for the computed value of the mass of the meterstick.
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