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Objective:
To determine if mechanical energy is conserved for a glider moving down an inclined air track.

Theory:  
Mechanical energy is the sum of kinetic energy and gravitational potential energy.


Kinetic energy is defined as the energy associated with the motion of an object.  It is described by.



KE = ½mv2

Gravitational potential energy is defined as the energy associated with an object due to its height above a given reference level while it is experiencing a gravitational pull toward the reference level.  Gravitational potential energy is described by:



GPE = weight x height = mgy

Friction can do work on a mechanical system causing energy to be lost (also said to be dissipated) in the form of heat.  If there is loss due to heat the energy is no longer available as mechanical energy.  If mechanical energy is to be conserved the sum of KE and GPE for an object must be the same at every position.  Mathematically:



GPE0 + KE0 = GPE1 + KE1 = GPE2 + KE2 = ….. = GPEf + KEf 

Equipment:

Air Track




Blower and Hose




2 photogates




12” ruler




Accessory box for Air Track




2X4” wooden blocks (2 ea.)




lab jack

Setup:
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Remove the glider and turn off the blower.

Place two 2X4” wooden blocks or an adjustable jack under the single support leg.

Mass the glider on the electronic balance as precisely as you can.

Measure the length of the glider. (Again, with the greatest precision you can)

Gently place the glider on the upper end of the track with the mark in the middle      of the lower edge of the glider lined up with an easily reproducible position on the scale of the track.

Use your ruler to measure the height from the tabletop to the edge of the track at this position and record (on the diagram) as h1.

Place a photogate on the table so that it faces you and the gate head is over the track (see fig.3) at about the middle of the track. Measure the height to the edge of the track at this point and record it as h2 on the diagram
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Place the other photogate near the lower end of the track and record h3, h2, and h3 on the diagram above. Subtract h3 from h1 and from h2 and record the results on the reference diagram above.
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Adjust the height of the gate heads on the mounting rods so that the top of the glider will pass beneath the heads and between the detectors.
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Turn on the blower and place the glider on the track so that the mark on the bottom edge of the glider is aligned with the mark on the scale that you have determined to be your h1 position.

Have one partner turn on the photogates to the “gate” setting and push the red reset buttons on both the photogates. They should then read 0.000.

Release the glider and have your partner stop it just before it hits the end.

Record the two times on the data table below.

Repeat the above at least 3 times. 

Data:

	Run #
	Time( 2)
	 Time( 3 )
	           LG = ____________m

           MG=____________kg

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	 v ( 2 )

 (m/s)
	v ( 3 )

( m/s )
	KE ( 2 )

(joules)
	KE ( 3 )

(joules)
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Sample Calculations: (velocity and kinetic energy) What is v and KE at position (1)? ________ 
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y1 = H1 – H3=
H2 = ______


y2 = ______



y
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Sample Calculations of GPE
GPE
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	   Position

(read on scale of the airtrack)
	      GPE

      ( J)
	       KE

       (J)
	GPE + KE = E
(J)
	% difference
From Ave. 



	(1) =
	
	
	
	

	(2) =
	
	
	
	

	(3) =
	
	
	
	

	
	
	
	Ave. =   
	


Find the % difference between the average of the 3 values for the total mechanical energy and each individual value.
Summary of Results:
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