Conservation of Energy

Problem:  In a system, the component parts may have kinetic energy as well as potential energy.  A component’s kinetic energy (KE) is based on the movement of the component.  A component’s potential energy (PE) is based on the position of the component.  The sum of all the energies of all components is called the total energy of the system.  As a system evolves over time, the energies of the individual components may change as their motions and positions change, but, in the absence of external forces, the 

total energy of the system does not change.  This idea is called the Law of Conservation of Energy.  The purpose of this lab is to test the Law of Conservation of Energy.


Procedure:  To minimize external forces, we will try to simulate a frictionless environment by using an air track.  An air cart (m1) will be pulled up an inclined air track by a hanging mass (m2).  You will measure or calculate the height and the speed of both masses at 3 different positions (p1, p2, p3) and calculate the KE and PE for both masses at each position, which in turn will allow you to calculate the total energy at each position.  

We will compare the total energy at p2 with the total energy at the beginning of the experiment, p1.  We will do the same for the total energy at p3. Any discrepancy between the total energy at the beginning of the experiment and the total energy at some other position in the experiment will be considered a variance from the Law of Conservation of Energy.
Data:  To calculate the speed of m1 (the air cart) at p1 and p2 we use a photogate at p1 and at p2 to measures the time it takes the glider to travel through the photogate.  After measuring the length of the glider, we can divide the length by the time needed to pass through the photogate to calculate the average speed of the glider.  Since m2 (the hanging mass) is connected to m1 the speed of m2 is the same as the speed of m1.  The Data Studio program will allow you to read the time of travel through the photogate at p2 and p3.
The height of m1 will be measured directly from the table top.  The height of m2 will be derived from the distances that m1 moves on the air track, as illustrated in the geometry of the experiment.  (See diagram)
Record all measurements and calculations in an Excel spreadsheet, modeled after the sample provided by your instructor.
1. Masses, positions and heights.
	Quantity
	Value
	Units

	m1
	 
	kg

	m2
	 
	kg

	P1
	 
	m

	P2
	 
	m

	P3
	 
	m

	h0
	 
	m

	h1
	 
	m

	h2
	 
	m


 

2. Times for cart to pass through photogates.
 

	Trial
	t (s) at Position 2
	T (s) at Position 3

	1
	 
	 

	2
	 
	 

	3
	 
	 

	4
	 
	 

	5
	 
	 


 

3. Length of cart.
	L (m)

	 


 

