FIRST-CLASS LEVER LAB
	
A simple machine is a device that makes work easier by changing either the direction or the amount of force applied.  In this lab, we will be investigating the mechanical advantage of one type of simple machine – the first-class lever.  Mechanical advantage is the number of times a machine multiplies the effort force. To facilitate data recording, we will record mass of each object in kilograms using the assumption that all objects are under the influence of the same acceleration due to gravity.  Therefore, the mass recorded should correlate directly with the amount of force exerted by each object.


PROCEDURE

Part A – Changing the Effort Arm

1. Record the mass of the resistance load (box of salt, sugar, etc.) in kilograms in Data Table A as the Resistance "Force."  

2. Place the box on the 60-cm mark of the resistance arm.  Slowly add weights to the 60-cm mark of the effort arm until the lever is balanced.  Record the total mass of the weights in kilograms in Data Table A as the Effort "Force."  Estimate the mass required to balance the lever going half-way between the "not enough" and "too much" values.

3. Repeat this procedure, moving the weights each time to the positions indicated in Data Table A.  The resistance load (box) does not move.

Part B – Changing the Resistance Arm

4. Repeat the procedure from Part A, but this time move the resistance load to the positions indicated in Data Table B.  The weights should remain at the 60-cm mark of the effort arm for each trial.

DATA

DATA TABLE A
	Effort Arm Length (cm)
	Resistance Arm Length (cm)
	Resistance "Force" (kg)
	Effort "Force" (kg)
	Mechanical Advantage

	60
	60
	
	
	

	40
	60
	
	
	

	20
	60
	
	
	


DATA TABLE B
	Effort Arm Length (cm)
	Resistance Arm Length (cm)
	Resistance "Force" (kg)
	Effort "Force" (kg)
	Mechanical Advantage

	60
	60
	
	
	

	60
	40
	
	
	

	60
	20
	
	
	


ANALYSIS

Calculate the mechanical advantage of each lever combination in Parts A & B.  Note: mechanical advantage should be based on the "forces" exerted.  Do not calculate the IMA of the lever.

CONCLUSIONS

1) Data Table A: Decreasing the effort arm length caused the effort force to __________________ and the mechanical advantage to__________________.

2) Data Table B: Decreasing the resistance arm length caused the effort force to _________________ and the mechanical advantage to __________________.

3) You need to move a large boulder.  You decide to use a pole as a lever and a small stone as a fulcrum.  

a) To maximize the mechanical advantage of the lever, you want a __________ effort arm and a __________ resistance arm.

b) To accomplish this, where should you place the small stone? ___________________________

c) Draw a sketch showing you, the boulder, the pole, and the small stone.  Label the effort (E), resistance (R), and fulcrum (F). 
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