
Motion Graphs

Objective: Learn how to use a motion detector and to explore how motions are related 
to position-time graphs

Apparatus:  Motion sensor

Introduction:

An ultrasonic motion detector is a device that can be used to record an object’s motion 
as a function of time. It sends out a series of sound pulses (too high frequency to hear). 
These pulses reflect from objects in the vicinity and the reflected pulses return to the 
sensor. The computer can record the time it takes the reflected pulses to return to the 
computer, and using the speed of sound, calculate the position of the object.

When using a motion sensor:

• Do not get closer than 0.3 meters (one foot) from the sensor because it cannot 
record reflected pulses that come back too soon after they are sent.

• The ultrasonic waves spread out in a cone of about 15° as they travel.  They will 
“see” the closest object.  Be sure there is a clear path between the object whose 
motion you want to track and the motion sensor.

• The motion sensor is very sensitive and will detect slight motions.  You can try to 
glide smoothly along the floor, but don’t be surprised to see small bumps in 
position graphs and even larger bumps later in velocity and acceleration graphs.

Procedure:  This lab is better done with more than one person.  Ask a lab 
instructor if you need help.

Part 1

1. Open the Physics Folder icon on the desktop and select “Motion Graphs”.  

2. The motion sensor is positioned at the edge of the table.  Stand about 0.5 meters 
away and have someone hit the collect button and walk away backwards at a slow,
steady pace, while watching the graph on the screen.  The software will take data 
for 6 seconds and stop automatically.  It may help to get a smoother graph to hold 
a book in front of you away from your body at the level of the detector.  Save this 
graph on a flash drive labeled as Graph 1.   

3. Beginning about 0.5 meters away from the motion sensor, begin walking away 
from the motion sensor and have someone hit the collect button and walk at twice 
the rate as before.  Save this graph on a flash drive labeled as Graph 2.



Motion Graphs
Part 2 Graph Matching

1. Describe in words the movement required to create this graph

Now, walk in front of the motion detector and try to recreate the graph show 
above.  Save this graph on flash drive labeled as Graph Matching.

2. Describe in words the movement and starting point required to each graph

Graph A-

Graph B-

Graph C-

Now, walk in front of the motion detector and try to recreate the graph show 
above.  Save this graph on flash drive labeled as Graph Matching A,B,C.

3.  Print out all graphs in SM268 and attach them to the lab.
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