Energy Conservation
Purpose: To observe and measure the transfer and transformation of energy in a cart/ramp system.

Introduction: What do you know about the energy changes of a cart going down a ramp?

Materials: photogate, ramp, car, meterstick, outlet, triple beam balance

Types of Energy:
· Gravitational Potential Energy
· Energy that an object has based on its vertical position in a gravitational field

· 
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· Kinetic Energy
· Energy that an object has when it is in motion

· 
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· Mechanical Energy
· The sum of all of the potential and kinetic energies in a system
· Thermal Energy
· Energy that is lost due to the presence of friction

· The difference between the mechanical energy that a system starts with and that it has at some later time

Units for Energy:
· Energy is measured in Joules

· 1 Joule = 1 kg m2/s
Today’s Set-Up:

                                                                              The cart will begin at rest at the top of the ramp each time.  What kind of 

energy does the cart have initially, every time?  Calculate the value of this initial energy, using either the ground or the table below the stand as your reference point.
You will be placing the photogate at each 10 cm mark along the ramp.  The photogate will need to be set on Interval, which will tell you the time that the 5 cm wide “door” is under the photogate.  What can you calculate using the width of the door and this time?  What kind of energy does the cart have when it is in motion?
Is the photogate at your reference point?  If not, does the cart still have potential energy?

Is the ramp frictionless?  If not, is energy going to be conserved?

What kinds of energy will the cart have at each time as it moves down the incline?

Energy Bar Chart:

A qualitative way to represent energy conservation.  
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Write the energy bar chart and corresponding energy conservation equation in your notebook.
Procedures:
Your objective today is to determine how much energy is lost due to friction as the cart moves down the incline.  You should have calculated the initial energy in the system above.  You can calculate the two forms of mechanical energy that the cart has at each location using the formulas provided above.
The thermal energy that is lost to the surroundings is the difference between the mechanical energy that you start with, and the mechanical energy you have at each point.
Data:

Data Table 1: Car and Ramp Measurements

	Position
	Mass

(kg)
	Distance of car door (m)
	Time 

(s)
	Instantaneous velocity

(m/s)
	Height 

(m)
	PE 

(J)
	KE
(J)
	ME

(J)
	Thermal Energy 

(J)
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Analysis: 

Make ONE graph titled Energy vs. Position and graph all 4 types of energies.  Use different colors for each type of energy and use one full page.  Follow all graphing rules.

Question:   
· How does the distance an object travels relate to the amount of thermal energy that it loses?  Use Claim-Evidence-Reasoning to answer.
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