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Air Track Experiments

General Air Track Information and precautions:

1. Never bang a glider against the end of the track or against another glider.

2. Most experiments are just as effective with slow moving gliders as with ones moving rapidly back and forth.  Avoid pushing the gliders excessively hard.  Gentle treatment will lessen the possibility of damage to gliders and track.

3. When pushing a glider to give it motion along the track, try to push parallel to the track in order to avoid tilting the glider and possibly causing it to rub on the track.

4. When a glider is released by compressing the metal band, if you think the release was poorly done, omit that from your data.

5. Repeat all readings and trials a sufficient number of times to establish good results.
Experiment 1.  Kinematics – Velocity
Theory


The velocity of a moving object is a vector representing its time rate of change of position.  The magnitude of velocity is called speed. In this experiment we will not distinguish between speed and velocity.  In this experiment it will be shown that equal displacements of the rubber band give the glider equal velocities.

Materials:  Linear Air track, glider, and stop watch
Procedure

1. Carefully level the air track.

2. Push the glider against the bumper and compress the metal band which when released the band will impart a small velocity to the glider.  Carefully note the position of the glider and release it.

3. Determine the time for the glider to move though a measured distance.

4. Vary the measured distance but for each trial keep the amount you compress the metal band the same.

5. Do several trials for each distance in order to determine the best values.

	Table 1
	Distance X1 = 
	Distance X2 = 
	Distance X3 =

	
	Time
	Velocity
	Time
	Velocity
	Time
	Velocity

	Trial 1
	
	
	
	
	
	

	Trial 2
	
	
	
	
	
	

	Trial 3
	
	
	
	
	
	

	
	Average V=
	Average V=
	Average V =


Results:  Answer the following questions in your lab book.  Complete sentences!

1. How does the velocity compare for all the trials?  

2. What does this indicate about the relationship between the displacement of the metal band vs the velocity of the glider
Experiment 2.  Kinematics – Acceleration

Theory


Acceleration is the rate at which the velocity of a moving object changes.  An object moving down an incline has an acceleration a = g sinØ.  Where g is the acceleration of gravity, and Ø is the angle of incline.  An object starting from rest and having an acceleration (a) moves a distance d = ½ at2. Where d is distance moved in the time t.  Therefore, for a body experiencing a constant acceleration, the distance it travels is proportional to the square of the time.  
Materials:  Linear air track, glider, stop watch (one student timer, one student recorder, one student glider operator)

Procedure:
1. Decide who will be the glider operator, the recorder and the timer.

2. Decide how far you will let the glider move on the track for each trial

3. Elevate one end of the air track slightly so that when released the glider will accelerate to a small velocity.  (Try a few practice runs!)  Make sure to just release not push the glider.
4. The front edge of the glider is x=0.

5. Record the end of the 1st distance (ΔX1) in the date table.

6. Release the glider and start the timer simultaneously.  Stop the timer when the front of the glider reaches the point on the track that is the end of the run.
7. Record the time for each trial in the date table

8. Run each trail several times (at least 3 times) to try and reduce experimental error.

9. Repeat the procedure 3 times by releasing the glide from progressively raising the track (3 different heights).
Date Table 2
	
	Distance  ΔX

Should be contant!
	Time
	Velocity

	Height 1

	Trial 1
	
	
	

	Trial 2
	
	
	

	Trial 3
	
	
	

	                                                     Average Velocity=               

	Height 2

	Trial 1
	
	
	

	Trial 2
	
	
	

	Trial 3
	
	
	

	                                                     Average Velocity=

	Height 3

	Trial 1
	
	
	

	Trial 2
	
	
	

	Trial 3
	
	
	

	                                                    Average Velocity =


Results:  Answer the following questions in your lab book.  Complete sentences!

1. How do the average velocities for each of the trials compare?  What does this indicate?

2. Construct a graph of distance vs time for the average values of time and distance for the 3 trials and 3 locations (different line, use color or dashes, for each location)

3. Look at the points and decide what type of a curve that date points seem to follow then draw a line to represent the best fit curve of the points plotted.

4. Determine the slope of the line and show your work in your lab book.  (Be sure to use date points from the graph)

5. What does the slope of the straightened curve represent?

6. How did the value of the of slope change as the track was elevated?

7. Plot a graph of velocity versus time for the average values.

