
Work and Energy Conservation   Name _____________________
Equipment: 

Air-Track, Car w/Flag, Lab-Jack, Computer-LoggerPro (Open One-Gate file)
Objectives: 
· Demonstrate energy conservation for a single mass on a frictionless inclined plane.
· Demonstrate that when a constant force acts on an object, the work done on the object and its change in kinetic energy are proportional to the distance the force acts. 

Single Photogate Setup:
1) Connect the photogate to the “DigSonic” 1 slot of the LabPro. Plug in the data logger and connect it to a USB port on the computer. 

2) Start the computer and then open the Vernier Logger Pro program. Click “open” folder and follow the path to open: Probes & Sensors/Photogates/One-Gate-Timer.    

Procedure:

1) incline the track with a closed LabJack. 

2) measure the distance from the table top to the high side 20cm mark making sure not to move the Airtrack. Continue measuring in the same manner to 40cm, 60cm, and so on every 20cm, ending with 160cm.
3) place the photogate so that its beam crosses at the 40cm mark on the airtrack, making sure it will be blocked by the flag on the car only.
4) with the air off, place the car so that its front edge is at the 25cm mark (this places the center of the car at about 20cm).
5) start the program and turn on the air carefully catching the car at the bottom of the track. Repeat this step until a consistent car speed is measured.

6)  Record the release position of the car, the photogate location, and the consistent speed of the car
7) Repeat steps 4-6 with the photogate at 40cm, 60cm, 80cm, 100cm, 120cm, 140cm, and 160cm.
8) Complete the calculations in Table 1 using kg, meters.

9) Make the following Graph:  “Ug”, “K”, and “Ug+K” in joules on the vertical axis versus distanced traveled (“d”) on the horizontal axis. 
10) Print one copy of the above Graph, write each group member name on it and turn it in to your instructor. 
Table 1. 

	
	1
	2
	
	3
	5
	6
	7
	8

	
	“v”
	“d”
	
	“h”
	“Ug”
	“K”
	“K+Ug”
	“d”

	Location of car
	speed of car 
	distance traveled
	height above table
	Adjusted height (column 3 values – height*)
	Potential Energy of 1kg at column 4 height “h” in meters
	Kinetic Energy of 1kg moving at speed “v”
	Mechanical energy of 1kg at each location
	distance traveled

	(cm)
	(m/s)
	(cm)
	(cm)
	(cm)
	(J)
	(J)
	(J)
	(cm)

	“20”
	0
	0
	
	
	
	0
	
	0

	“40”
	
	20
	
	
	
	
	
	20

	“60”
	
	40
	
	
	
	
	
	40

	“80”
	
	60
	
	
	
	
	
	60

	“100”
	
	80
	
	
	
	
	
	80

	“120”
	
	100
	
	
	
	
	
	100

	“140”
	
	120
	
	
	
	
	
	120

	“160”
	
	140
	*
	0
	
	
	
	140


Extra Table for people who must use pens in the lab:

	
	1
	2
	
	3
	5
	6
	7
	8

	
	“v”
	“d”
	
	“h”
	“Ug”
	“K”
	“K+Ug”
	“d”

	Location of car
	speed of car 
	distance traveled
	height above table
	Adjusted height (column 3 values – height*)
	Potential Energy of 1kg at column 4 height “h” in meters
	Kinetic Energy of 1kg moving at speed “v”
	Mechanical energy of 1kg at each location
	distance traveled

	(cm)
	(m/s)
	(cm)
	(cm)
	(cm)
	(J)
	(J)
	(J)
	(cm)

	“20”
	0
	0
	
	
	
	0
	
	0

	“40”
	
	20
	
	
	
	
	
	20

	“60”
	
	40
	
	
	
	
	
	40

	“80”
	
	60
	
	
	
	
	
	60

	“100”
	
	80
	
	
	
	
	
	80

	“120”
	
	100
	
	
	
	
	
	100

	“140”
	
	120
	
	
	
	
	
	120

	“160”
	
	140
	*
	0
	
	
	
	140


Analysis of your data:

1. How fast was your car moving after it traveled 
20cm? ____________








40cm? ____________








80cm? ____________

2. By what factor did the speed increase from 
20cm to 40cm? ___________








20cm to 80cm? ___________

3. How many joules of gravitational potential energy were lost when the car moved 20cm from its starting position? ___________

4. How many joules of kinetic energy did the car gain when it moved 20cm from its starting position? ___________

5. What is the change in Mechanical Energy of the car from its starting position to its position 140cm down the track? _____________

6. What is the percent change in Mechanical Energy (change/initial value x 100%) based on the previous question? ____________________________

General Summary Questions:

1. A 1kg car starts from rest and accelerates uniformly at 1m/s/s. 

How fast is the car moving after it traveled 

1m? ____________








2m? ____________








4m? ____________

By what factor did the speed increase from 

1m to 2m? ___________








1m to 4m? ___________

2. An object mass = m starts from rest and is acted on by a constant net force = F. Circle the correct expression for the speed of the car after moving a distance = d.  
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3. A 2kg ball moving at 1m/s undergoes an elastic collision such that it moves in the opposite direction at 1m/s after the collision. How much work was done on the ball in joules due to the collision? _______________________________________________

4. A 1kg box slides 10m down a ramp that is inclined 30 degrees from horizontal. How much work was done on the box due to the force of gravity? 

42J                 49J               85J                   98J
             170J
              196J
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