SPH 4C


THE LEVER LAB
Introduction:  In this investigation you will lift an object using a first class lever.  You will vary the load arm and measure the effort force.  

Purpose:  To determine how the relationship between the load arm and effort arm affects the effort force and torque.  

If the load arm is longer than the effort arm, which will be larger, the load force or the effort force?  How will the torque compare?

Materials:

· Newton spring scale


· ring stand, clamp and rod

· 0.5 kg load



· 3 metre sticks

· C clamp



· paper clip

· Knife-edge holder

Procedure:

1. Attach the knife-edge holder (fulcrum) at the 50 cm mark on the metre stick.
2. Suspend the metre stick from the ring stand.  See Fig. 1.
3. Use a paper clip to hang the 0.5 kg load at the 25 cm mark.  The load arm (distance from load to fulcrum) is therefore 25 cm.
4. Attach the spring scale at the 75 cm mark.  The effort arm (distance from effort to fulcrum) is therefore 25 cm.
5. Pull downward on the lever using the spring scale to hold it level.
6. Measure and record the effort force.
7. Repeat steps 5 & 6 for the other measurements in the data table.
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Observations:

	Load Arm (m)
	Load Force (N)
	Torque on load (N·m)
	Effort Arm (m)
	Effort force (N)
	Torque on effort force (N·m)

	0.25
	
	
	0.25
	
	

	0.35
	
	
	0.15
	
	

	0.15
	
	
	0.35
	
	

	0.10
	
	
	0.40
	
	

	0.40
	
	
	0.10
	
	


Calculations:

1. Calculate and record the torque (torque = Force x distance) on the load and by the effort force.

Discussion:

1. When the load arm equals the effort arm, how does the load force compare to the effort force?

2. When the load arm is less than the effort arm, which is greater the load force or the effort force?

3. When the load arm is larger than the effort arm, which is greater the load force or the effort force?

4. Which is greater, the torque on the load or the torque on the effort force in each case?  Or, are they the same?

5. Use the results of this activity to explain why people use levers.

