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ACTIVITY ONE 

CONSTANT VELOCITY ALONG A HORIZONTAL PLANE 

 

Purpose 
To capture and display the motion of an object moving with constant velocity along a horizontal 
plane. 

Materials 

 Pasco red constant speed buggy [alternate:  a bright colored ball rolled down a slight 
incline.] 

 Computer with Motion Visualizer software 
 Digital video camera with tripod 
 Masking tape and marker 
 Angle measuring device 
 Tape measure 

  
Set-up Guidelines 

1. Mark out a 1.5 to 2 meter track on a smooth and level surface. 
2. Put pieces of tape on the surface to mark the start and end of track. 
3. Place front end of buggy at start. 
4. While one person is holding the buggy, turn it on. 
5. Another person should start the video camera [in record mode - no tape needed.] 
6. Let buggy roll. 
7. Capture the motion of the buggy with digital video camera.   

 

Diagram 
[Refer to the Motion Visualizer setup manual for a general description of equipment setup.] 
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Data Presentation Guidelines 

There are many ways to show the motion of an object with the Motion Visualizer software; 
however, it is important to keep in mind the objective of the activity.  This will help prevent the 
user of the program from displaying redundant or unnecessary information. 

In this case, we were interested in studying the motion of an object moving with a constant 
velocity, in the x plane.  Knowing this, we consciously did not display data that seemed 
irrelevant [i.e., Y Position v. Time, Z Position v. Time, Y Velocity v. Time, Z Velocity v. Time, 
etc.]  Rather, we deliberately decided to display data that would highlight constant velocity 
motion. 

After you have captured the motion of the object via the video camera, you should follow the list 
of steps below to present the data to your students.  It is helpful if your computer is connected to 
a video projector.  This will provide the opportunity for all the students to see the data at the 
same time.  As the instructor, you can use this as a chance to have an interactive analysis of the 
data. 

The following is a list of steps to execute after capturing the data. 

1. View the motion via the Motion Visualizer (MV) software on the Room Coordinate Graph. 
[Figure 1]  The trial can be viewed over and over again by hitting the play button found in 
the MV’s Tool Bar Menu. [Figure 2]  The speed at which the trial is replayed can be varied 
by clicking and dragging the toggle bar to the right of the play button.  At times, it may be 
helpful to “eliminate” any data that is captured before the object starts moving.  This is done 
by using the anchor button in the MV’s Tool Bar Menu. As the motion is played, click the 
anchor button when the object starts to move.  Now when the play button is hit, it will start at 
this point.   

Figure 1 

 
 

 

 

The orange colored 
circle represents 
the object that is 
moving.  In this 
case, the red buggy. 
When the play 
button is hit, the 
circle will start 
moving.  This can be 
repeated multiple 
times by hitting the 
play button.  Notice 
that the buggy 
moved from the + X 
direction to the – X 
direction. 
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Figure 2 

 

 
2.  Since the motion happened along one axis, it is best if the Room Coordinate Graph is seen 
from the Orthographic View.  This can be done by choosing projection under the graph menu.  
[Figure 3]  The orthographic view will show you the motion of the object along two of the three 
available axes (x and y, y and z, or x and z.)  [Figure 4] 

          Figure 3 

 
Figure 4 
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Note:  The  x and y axes shown in Figure 4.  This was a deliberate decision which can be chosen 
by clicking on the icon for top view  in the MV toolbar. 

 
 

 

3.  In addition to showing the MV’s representation of the motion, it is possible to view the data 
in graphical format by choosing add graph under the graph menu item of the MV toolbar. 
[Figure 5]  A unique feature of the MV program is that multiple graphs can be shown at one 
time.  This option allows the user to compare and contrast the motion on one screen. 

(Note:  There are many different graphs that can be displayed.  For this activity, we made a 
conscious decision to show only those that illustrated constant velocity in the x direction.) 

Figure 5 

 
 

 

4.  Below is a picture of a screen that has the Room Coordinate Graph and four (4) different 
graphs.  The images below are as follows [from left to right]:  Room Coordinate Graph, X 
Position v. Time, Y Position v. Time, Y Velocity v. Time and X Velocity v. Time.   

 (Note:  Images can be arranged and resized many different ways.  Some options include vertical 
stacking or maximizing one image to occupy the entire screen.) 

Top View 

Graph Options 
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Once you know the parameters of your experiment, [i.e., total distance traveled, elapsed time, 
etc.] you can adjust the minimum and maximum values on the X and Y axes to focus on the 
motion of the object.  This scaling feature allows you to remove any “bad” data that precedes or 
follows the actual motion of the object. This can be done by selecting scale axes under the view 
menu item in the MV toolbar.  [Figure 6]  (Note:  The software is also capable of “auto scaling” 
the data; this is accomplished by hitting the F4 button on the computer keyboard.    

Figure 6 
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The X axis, which 
represented time, 
in this case, was 
changed to 5 sec.  
[Maximum and 
Minimum positions 
and velocities can 
also be adjusted 
based on the 
experimental set-
up.] 
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Discussion of Data 
The results of these images are what we would expect.  Since the car moved at a constant 
velocity in a leftward direction, the X Position v. Time graph has a non-curved line with a 
negative slope, indicating “backwards” or toward the origin. 

 
 

The X Velocity v. Time graph also shows that the object moved with a constant negative 
velocity (approximately -0.40 m/sec) since there is no slope and all the data points are found in 
the negative portion of the velocity graph. 

 
Since there was no motion in the Y direction, it is expected that the Y Position v. Time graph 
would be a horizontal line, indicating a constant position. 

The average velocity can be determined 
quantitatively by calculating the slope 
of this line. 
 
V avg = (Xf – Xi)/(Tf – Ti) 
 
(-0.6 – 0.6) m / (4.5 – 1) = -0.34 m/sec 

All the data points lie in 
the negative portion of this 
graph.  Drawing a best-fit 
line to smooth out the 
data points, yields an 
average velocity of about -
0.4 m/sec. 
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This is verified by the Y Velocity v. Time graph which shows a constant velocity of 0 m/sec. 

 

 

 

 

 

 

 

 

 

 

 

Other graphs (Z Position v. Time and/or X Acceleration v. Time) can be shown at any time to 
underscore the fact that the buggy only moved in the X direction and there was no acceleration. 

The horizontal line 
shows that there was 
no displacement, in 
the Y direction. 
 

All the data points are 
found at Y = 0, 
indicating no motion 
in the Y direction. 
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(Note:  If the instructor has access to a projector, it is recommended that the computer be 
connected to it so that the images can be displayed to the entire class at one time.  This will 
provide the instructor with an opportunity to engage all the students in a discussion about 
motion and may make the presentation more interactive.) 

 

Extension 
The raw data that is collected by the MV is saved in a .csv file that can be imported into 
Mircosoft Excel.  This provides a unique opportunity for the instructor and student to work with 
the data and to make decisions on how it should be displayed and analyzed. 

(Note:  The .csv file contains a lot of information that can be deleted.  It is recommended that the 
instructor view the data file before the students.  Figure 7 shows a selection of data copied from 
the .csv file for this activity.) 

Figure 7 
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For the purposes of this activity, we deliberately edited the data file and kept the information that 
pertained to the objective of this activity.  After careful deletion we were left with five (5) 
columns of data as seen in Figure 8. 

Figure 8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Microsoft Excel is capable of graphing the data and including useful quantitative data such as a 
trendline and an equation to fit the data.  Below are two graphs that were created in Excel using 
the data in the .csv file from this activity.  The first is the X Position v. Time graph and the 
second is the X Velocity v. Time graph. 

At each indicated time, the 
following data is displayed: 
X = X distance 
Y = Y distance 
Vx = X velocity 
Vy = Y velocity 
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Questions for Discussion 
1.  Describe in words the motion of the object.  Use words like constant and changing to describe 
the speed.  Use words like leftward, rightward, negative and positive to describe the direction in 
relation to the starting point. 

 

2.  What is slope?  Describe the slope of the data on the X Position v. Time graph.  Describe the 
slope of the data on X Velocity v. Time graph.  How do they relate? 

 

3.  What is average velocity?  Is there a way to find it by analyzing the graphs?  Describe how 
you would do it.  What is the average velocity of the object? 

 

4.  If you were to do a second trial of this activity by having the object start on the left side of the 
screen and moving to the right, compare and contrast how this motion would be represented by 
the graphs. 

 

5.  Would the slope on the X Position v. Time graph be the same in trial 2 as it was in trial1?  
Explain. 

 

6.  How do average velocity and instantaneous velocity compare?  What do they tell you about 
the motion? 

 

7.  Sometimes people use the word speed rather than velocity.  How are these words similar?  
Different? 

 

8.  Quantities such as mass, time, age and color are different from quantities such as velocity, 
displacement, acceleration and force.  What is different about these quantities? 

 

9.  How would the graphs of Distance v. Time and Position v. Time be different?  How would 
the graphs of Speed v. Time and Velocity v. Time be different? 

 

10.  Sketch a Position v. Time and Velocity v. Time graph to describe the motion of the object if 
it were rolled down a ramp? 

 


