Physics 123 - Minilab 8
 


Names: _____________________________    ________________________________

WORK-ENERGY THEOREM                 

Goal

Compare the change in kinetic energy and the change in potential energy of a system of two masses with the work done by gravity on the system.

Introduction

The work-energy theorem says that the net work done on a system by external forces equals the change in kinetic energy of the system.  In this lab you will measure the change in velocity of two weights connected together by a pulley (an “Atwood machine”) as the heavier weight falls under the force of gravity and pulls up the lighter one.  You will calculate the change in kinetic energy of the two weights and compare it with the work done on the two weights by the force of gravity. Neglecting friction, the net work done on the system of two weights should equal the change in their total kinetic energy. Remember that when force and displacement are in opposite directions, the work done by the force on the displaced object is negative. 

Since gravity is a conservative force, the work done by gravity is also related to the change in gravitational potential energy of the system.

Equipment: Motion sensor and the LoggerPro program to measure the position and velocity of one mass (in the range of 250 g) as it is pulled up by a slightly heavier mass.

Procedure

1. Turn on the computer and open LoggerPro by opening the file in the Course Files folder for this lab (8).  Record (or measure, if necessary) the two masses: 
           M1 (lighter) ________________          M2 (heavier)  _________________

           Weight 1    ________________          Weight 2       _________________
2. Put the motion detector on the floor and position it directly under the lighter weight.  Careful!  Be sure the weights do not fall on the motion detector.
Practice a few times.  Hold the heavier weight at the starting point. Click “Collect” and                                 let data accumulate for about 1 s; then release the weight.  Be sure that the weight is not swinging when you collect data—it would change the kinetic energy.

3. Record the data on the lighter mass from a good run here:
           Initial position di  __________      Initial speed vi _____________ 
           Final position  df ___________     Final speed vf _____________

5. In the table below, record the calculated Initial and Final values of the kinetic energy, and their difference (Change) for the kinetic energy (K) of each mass. 

	Energy
	Final
	Initial
	Change   (K

	K1            
	
	
	                                    

	K2             
	
	
	                

	K1+K2             
	
	
	


Calculate the magnitude of the displacement of each mass: ___________

In the table below, record the calculated work done by gravity on the two masses, as well as their sum. 

Be careful about algebraic signs of these quantities!

	Work
	

	W1
	

	W2
	

	W1+W2
	


6. How well do your results agree with the work-energy theorem? What is the percentage of the work done that appears to be lost? ________  

Discuss possible reasons for discrepancies.

7. In the table below, record the calculated values of the change in gravitational  potential energies associated with the two masses.

	Potential Energy 
	Change (U

	U1
	

	U2
	

	U1+U2
	


What is the relationship between the items in this table and the items in the work table? Is this expected? 

8.    Why is (U1 ((U2) not equal to -(K1 (-(K2)?  Be specific. 

