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Conservation of Energy
EQUIPMENT NEEDED

	GLX
	Dynamics Cart with Mass bar

	Digital Adapter
	Picket fence to mount on cart

	Photogate with track mounting bracket
	Large Ring Stand with track attachment

	Dynamics Track with end stops
	Balances, rulers


PURPOSE
The purpose of this experiment is to verify that mechanical energy is conserved for an object moving down an incline.

THEORY
The total mechanical energy (E) of an object is the sum of its kinetic energy (KE) and its potential energy (PE).  When the object falls in height along a frictionless surface, it loses gravitational potential energy but gains translational kinetic energy.  By directly measuring the potential energy lost by the object and the kinetic energy gained, conservation of mechanical energy may be verified.  In the case of a cart traveling down an inclined track, let the cart be set in motion from rest at a height (hinitial) above the photogate level and let the reference height (hfinal) be the point at which the photogate measures the cart’s velocity.  Then,

Einitial = (KE + PE)initial = 0 + mghinitial
Efinal = (KE + PE)final = 
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mv2 + mghfinal
By Conservation of Mechanical Energy

Einitial - Efinal = 0
mghinitial – (
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mv2 + mghfinal ) = 0

mg∆h = 
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mv2    
v = final velocity of the cart,     m= mass of the cart,      g = acceleration due to gravity,  

[image: image4.wmf]∆h =(initial height of cart - final height of cart) = hinitial - hfinal
Equipment Setup: Refer to diagram.

1. Using the ring-stand support, elevate the “1.2 meter” end of the track to at most 15 cm’s above the table.
2. Position the photogate at the 30 cm mark.
3. Measure the height from the table top to the track at the 30 cm reference point of the photogate.  Record this value in the data table as “final height” for all trials.
4. Place the picket fence on the cart such that the 1 cm gates on the picket fence are up (this is opposite of the diagram above).
5. Adjust the photogate head so that the 1cm band will block the photogate beam.  The 13 bands should provide 12 velocities for each pass through the photogate.  Can you explain why?
6. Record the total mass (cart + picket fence) on the data table.
7. GLX Setup: Open the file “Conservation of Energy” before connecting the Digital Adapter to the GLX.
· Turn on the GLX and open the file “Conservation of Energy” from the Data Files menu. Go to the Home screen and select Tables (F2). A table should open with average velocity (Avg) at the bottom of the column.
· Connect the photogate into slot 1 of the Digital Adapter and connect the Digital adapter to the GLX. Verify that the 1 cm gates (smallest row of 13 bands) on the picket fence block the photogate beam.  Use your hand to slowly pass the cart under the photogate while counting the flashes of the indicator light.  You should count 13 flashes, one for each band.
8. Position the cart on the track such that the center of the cart is in line with the 60 cm reference point on the track.  Measure the vertical height from the table top to this 60 cm reference point-- record this value in the data table as “initial height.”
9. One person should press “Start/Stop” to begin recording data.  Another person should release the cart with one hand allowing it to pass through the photogate while catching it with the other hand from the side before the cart hits the end stop.  CAUTION:  The corner of the picket fence could scratch your hand. Be careful to stop the cart by reaching in from the side and at the level of the cart before it reaches the end of the track.  Make sure the cart clears the photogate.  Do not let the cart collide with the end stop.
10. When the cart has cleared the photogate, press “STOP” and write the average velocity as Trial 1/Run #1.  Repeat the experiment two more times (Run #2 and Run #3).
11. Add a 500 g mass bar to the cart and repeat the experiment (Trial 2).  Be sure to add the mass in the calculation.
12. Repeat the procedure for 80 cm and 100 cm track release heights using your data table as a guide.
Name:

Period ______  
Partner’s Name:

Date: 


Conservation of Energy

	DATA COLLECTION

	
	
	
	
	
	
	
	
	

	Case 1:  Cart centered at release point of 60 cm on track.                    Trial 1:  Cart has no additional mass.

	Case 2:  Cart centered at release point of 80 cm on track.                    Trial 2:  Cart with 500 g mass bar.


	Case 3:  Cart centered at release point of 100 cm on track.
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	Mass
	Initial

height (hi)
	Final

 height (hf)
	Change in  Height

(hi-hf)
	Velocity
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	Average
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	Run #1
	Run #2
	Run #3
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	Case 3 - Trial 2
	
	
	
	
	
	
	
	


	CALCULATIONS

	
	
	
	
	
	
	
	

	
	Initial Potential Energy (J)
	Final Potential Energy (J)
	Change in Potential

Energy

(J)
	Initial Kinetic Energy (J)
	Final Kinetic Energy (J)
	 Change in  Kinetic

Energy

(J)
	Percent

Difference

(%)
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	Case 2 - Trial 2
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Case 3 - Trial 1
	
	
	
	
	
	
	

	Case 3 - Trial 2
	
	
	
	
	
	
	


	
	
	

	
	
	
	

	
	


	


	



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


ANALYZING THE DATA  
1.  Calculate the cart’s change in Potential Energy for each trial.  Show one sample calculation in the space below.
2.  Calculate the cart’s final Kinetic Energy for each trial. Show one sample calculation in the space below.
3.  Determine the percent difference between the PE and KE for each trial.


Reminder:  percent difference =         (P.E.  -  K.E. (
  X 100%






       ( P.E.  +  K.E. ( ( 2

QUESTIONS  (answer these questions after you have completed the data and calculations tables)
1. Compare the starting potential energy to the kinetic energy at the bottom of the track.  Should the values be equal?  Explain any differences.

2. Does the release point affect the change in potential energy? …the change in kinetic energy?  Explain.

3. What did you observe about Trial 1 vs. Trial 2 in each case?  Did the additional mass affect the cart’s velocity?  Explain.  
4. Did the additional mass affect the energy of the cart?  Explain.
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Momentum and Energy:  Conservation of Energy

p. 1
Momentum and Energy:  Conservation of Energy

p. 2
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