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Honors Physics- Torque Lab

Prelab:
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1. Suppose you wanted to tighten a bolt. To do this you would have to turn the wrench above to the right (as if you were looking down from above). Draw and label an arrow to signify the direction of the force you would have to apply to achieve this.

2. On the picture above, label the point at which this system rotates around. Label it POR (Point of Rotation)

3. What geometric shape symbolizes the path the end of the wrench handle takes to tighten the bolt?

4. What could you say about the displacement from the POR to where you apply the force? Label this on the picture above.

5. Do you think the magnitude of this displacement matters? If so, explain briefly.

6. Torque is defined as the product of the 2 variables labeled on your picture. Show the possible formula for Torque below in the box.
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7. Looking at your picture, what do you notice about the orientation of the 2 variables? In other words, is there any special relationship or possible rule governing these 2 variables? 


8. Looking at the picture to the left, draw and label the forces, which cause the system to rotate as well as the POR.

9. Relative to clocks and the POR, which way would each mass rotate the system?

10.  What conclusion could you make if the system DID NOT move? Use the answers to #6 and #9 in your analysis.

11. Is there any formula or expression you could write that explains #10?

Part I - Determination of a meter stick’s mass via torque.

1. Measure and record the actual mass of your meter stick and mass hanger. Then assemble the equipment.

2. Place a 0.200-kg mass at the 0.100 position on the meter stick.

3. Loosen the knife-edge used by the meter stick and move the meter stick left or right until meter stick is in equilibrium with the mass.

4. Measure and record your POINT OF ROTATION.

5. Measure and record the displacement of the Center of Gravity of the meter stick from the POR.

Mass of meter stick _______________ POR position ______________________
	Mass
	Weight
(with Hangar)
	Displacement from POR
	Torque
	CCW or CW

	0.200 kg
	
	
	
	

	Meter stick
	
	
	
	


Show below how you could use TORQUE to solve for the mass of the meter stick.

Calculate a % error based on the actual mass of your meter stick

Part II - Comparing Experimental and Theoretical Positions of a known force.

1. Place the knife-edge at the 0.400 m position on the meter stick.

2. Measure and record the mass of all hangers.

3. Place a 0.050-kg mass at the 0.050 m (this is at 5cm) position.

4. Place a 0.300-kg mass at the 0.300 position.

5. Place a 0.200-kg mass at the 0.700 position.

6. Experimentally determine where a 0.100-kg mass must be placed in order to achieve rotational equilibrium. 

7. Measure and record the displacement this mass is from the point of rotation.

	Mass
	Weight
(with Hangar)
	Displacement from POR
	Torque
	CCW or CW

	0.050 kg
	
	0.35 m
	
	

	0.100 kg
	
	
	
	

	0.200 kg
	
	0.30 m
	
	

	0.300 kg
	
	0.10 m
	
	

	Meter stick
	
	0.10 m
	
	


Show below how you could use TORQUE to solve for the mass of the meter stick
Calculate a % error based on the actual mass of your meter stick
