Conceptual Graphing of Speed and Acceleration
Introduction:

Speed is the measure of the rate of change in distance over time. Velocity is the speed of an object in a given direction, making it a vector quantity. Acceleration is a change in velocity over time, so it is also a vector quantity. Since velocity is a measure of speed and direction, an accelerating object could be changing its speed (either speeding up or slowing down), or changing it direction.


In this experiment, the motion detector measures the distance between itself and the moving object. When the object is moving toward the detector, the distance is decreasing and the graph slopes downward. When the object is moving away from the detector, the distance is increasing and the graph slopes upward. 

Objectives:

This activity is designed to help students understand the relationships between distance (position), velocity, and acceleration with respect to time.

Materials:
Computers/laptops with Vernier LoggerPro Software installed

Vernier LabPro Interface

Vernier Motion Detector

Notes:


These motion detectors are ultrasound detectors, therefore;

1. Motion detectors should all be set up facing the same direction or away from each other to minimize interference.

2. Students need to keep the noise level as low as possible to minimize interference.
Procedures:
1. Connect the motion detector to the Vernier LabPro through the DIG/Sonic port on the interface.

2. Start the LoggerPro software on the PC.

a. Go to Start.

b. Choose Programs.

c. Choose Vernier Software.

d. Click on LoggerPro.

3. If the computer has not detected the device, go to the Experiment option above the tool bar menu, then choose Connect Interface. From the options shown, you will select LabPro, then choose the motion detector from the options shown.

4. Be sure that the motion detector is approximately chest high on a sturdy surface. This will help eliminate error readings from your swinging arms and legs. Put a strip of masking tape on the floor 2 m from the detector. Hold a large book or folder in front of you to give the detector a uniform surface to read.
5. Stand at the 2 m mark. Have someone else click on the green collect button at the top of the tool bar. When you hear the device beginning clicking, you will begin to move. Approach the detector slowly, then back away quickly and observe the graphs made. Draw and describe the graphs in the space below. To see graphs in greater detail, select Options from the tool bar, then select Graph Options and make sure that the scaling is set on Autoscale.
6. Stand at the 2 m mark. Approach the detector slowly. Sketch this graph. Repeat this two more times, each time walking a little faster. How do these graphs compare? Explain in words.

7. Start near the detector, back away slowly until you reach the 2 m mark, then approach quickly. Sketch and describe the graph.

8. Try to recreate each of the graphs shown below. Explain the type of motion that created them.

a. 

	



b. 

	



c. 

	


d.

	



e.

	



f. 

	


9. Produce and sketch the following graphs.

a. Constant velocity

b. Constant acceleration

c. Negative velocity

d. Deceleration

Questions:
1. What two things can you learn from the slope of  distance vs. time graph just by looking at it?

2. What two things can you learn from the slope of a velocity vs. time graph just by looking at it?

