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Purpose 
The experiment is used to study potential energy, kinetic energy, and conservation of 
energy in a real frictional environment.  The motion in question is a cart in a valley. 
 
Materials 

 Pasco roller coaster track and carts.  [Alternate: construct a roller coaster 
track with appropriate carts.] 

 
Fig. 1: Pasco Roller Coaster 

 
 

 Computer with Motion Visualizer (MV) software and activities kit. 
 Video camera with tripod. 
 Bright pink, green, or yellow paper. 

 
Set-Up Guidelines 
 

1. Assemble Pasco roller coaster on a smooth and level surface.  Construct the 
track so as to have a valley with flat bottom. 

2. Place tripod and camera to include the entirety of the roller coaster in the camera 
view, approximately 1.5 meters away.  

3. Calibrate MV according to the quick-start guide. 
4. While one person holds the cart on one of the valley slopes, have another person 

start the MV.  Once recording has started, release the cart. 
5. Use MV to bring up position, velocity, and time graphs as needed. 

 
Data Collection and Presentation 
 
The data collected may be analyzed in the following ways to highlight the concepts of 
potential and kinetic energy, conservation of energy, and frictional energy losses. 
 

1. The initial MV screen will be displayed after gathering data.  In the menu, click 
Graph → Projection → Orthographic, to display the data in 2-D. 

 

INTRODUCTION ACTIVITY: 
MOVING, STATIONARY ENERGY 
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Fig. 2: MV  
 

 
 
2. Click Graph → Add Graph → 3 Position vs. Time Graphs.  Click the axis labels to 

change the graphs to display the data as desired. 
 
Fig. 3: MV 
Shown 
Clockwise: X 
pos vs Time. 
Y Pos vs. 
Time. Room 
Coordinate 
Graph. X vel 
vs. Time. 

 
 
 
 
 
 
 
 
 

3. The data may be saved in as a comma separated file (.csv) and opened in excel.  
Click File→Save As.  Open the file in Excel.  Process data as desired. 
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Fig. 4: Raw MV Data in Excel 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 5: Processed MV Data in Excel 
 

 
 
4. Through Excel several graphs may be constructed.  Several examples include 

Kinetic Energy vs. Time; Potential Energy vs. Time; Total Energy vs. Time; X- 
position vs. Z-position. 
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Fig. 6: Excel Graphs of MV Data 
 

 
 
 

 
 
 

Notice the potential 
energy maxima come 
in energy pairs.  

Kinetic energy 
maxima are 
unpaired.   

The same pattern 
is observed on 
the MV: Y pos v. 
Time graph.
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Data Analysis 
 
Using the MV and 
Excel graphs, key 
analyses may be 
drawn about the 
experiment.  The 
X-velocity vs. Time 
graphs in MV 
show a periodic 
and attenuated 
pattern.  The 
attenuation of 
velocity is 
attributed to 
frictional losses 
between the track 
and the cart 
wheels. 

The total energy 
has a striking 
pattern of three 
features. 
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In Excel, the 
Potential Energy 
vs. Time graph 
may be put next 
to the Kinetic 
Energy vs. Time 
graph.  The two 
graphs are 
almost exactly 
out of phase, 
illustrating the 
transformation of 
potential energy 
into kinetic 
energy and vice 
versa. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
The Total Energy 
vs. Time graph 
shows an 
interesting step-like 
shape.  From the 
graph, an 
approximate 
conservation of 
energy within each 
cycle may be 
inferred.   
 


