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EQUIPMENT NEEDED

· SW500/700 Interface 

· base and support rod 

· Motion Sensor
· dynamics cart 

· meter stick 

· track, 1.2 meter, with end-stop 

 PURPOSE
The purpose of this activity is to investigate how the acceleration of an object down an incline depends on the angle of the incline and to obtain the acceleration due to gravity.

THEORY

A cart on an incline will roll down the incline as it is pulled by gravity. The direction of the acceleration due to gravity is straight down. The component of the acceleration due to gravity which is parallel to the inclined surface is a = gsin ø where ø is the angle of the incline. Neglecting friction, this is the acceleration of the cart.

PROCEDURE

In this activity you will use a motion sendsor to measure the motion of a cart as it moves down an inclined track. To find the acceleration of the cart, the cart will be started from rest and a motion sensor will record it position vs. tiime. The acceleration of the cart will be calculated from slope of the speed vs. time graph. The sine of the angle (sin ø) will be calculated from the height of the track and the length of the track.


The slope of a graph of the cart's acceleration versus sin ø gives the value of "g", the acceleration due to gravity. 

PART I: Computer Setup

1. Connect the Science Workshop interface to the computer, turn on the interface, and turn on the computer. 

2. Connect the motion sensor’s stereo phone plugs to Digital Channel 1 and 2 on the interface.  Yellow goes into channel #1.
3. Open Data Studio and create a new experiment.  Choose the SW 500 Interface.
4. Add a motion sensor by going through the list of digital sensors and double clicking the one you want.

5. Add a graph display by dragging the graph icon on top of the motion sensor icon. On the vertical axis of the graph select “velocity.”  The horizontal axis shows "time”. 

6. Carefully measure the overall length of your track and record it.

Length of track:  __________ (cm)

PART II: Equipment Setup

1. Set up the track as shown in the diagram, raising the end of the track so that it is 10 cm higher than its position when level. 

2. Use a pencil to put a mark near the midpoint of the track. 

· Let the midpoint mark be your starting point for the cart release during data recording.  

PART III: Data Recording
1. Before recording any data for later analysis, you should experiment with the photogate, cart, and picket fence. Put the cart at the starting point on the track 

2. Click the "START" button in the Experiment Setup window. 

3. Put the cart at the starting point on the track. Release the cart so it moves down the track. 

4. Before the cart hit the bottom click “STOP” to end recording of your sample data. "Run #1" will appear in the Experiment Setup window. 

5. Click the "Autoscale" button in the Graph display.  Make a linear fit of the data and determine the slope (what does this represent?).  Record the acceleration in your data table.

6. Lower the raised end of the track by one to two centimeters. 
7. Repeat the procedure at 5 new heights.  Record all accelerations. 

DATA:

	Trial
	Length (cm)
	Height (cm)
	Sin()
	Accel. (m/s2)

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	


ANALYZING THE DATA

1. Make a plot of acceleration vs. sin(ø) using Microsoft Excel.  Make a best fit line through your graph and record the equation of the best fit line.  

2. Use the equation you generated to determine what the value for accel. would be if the ramp were at 90º   [Hint:  what is the sin(90◦)]?  This represents the experimental acceleration of gravity in the classroom!

3. Determine your % error (the accepted value for “g” is 9.80m/s2)

acceleration due to gravity, "g" = _________ m/s2
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% Error: = _________ 
QUESTIONS

1. What does the slope of your velocity vs. time graph represent?

2. Does it matter what height you start the cart from on the ramp?  Explain.

3. If the mass of the cart is doubled, how are the results affected ? Try it. 
4. Was your experimental measurement of “g” too high or too low?  Explain why this might be.

5. Make a hypothesis to account for why your graph does not go through the origin.  How can you know if it des or not?

6. Use your graph to determine the acceleration down a ramp of 50º.
ERROR ANALYSIS

What was your % error.  What explanation can you offer to justify it?

CONCLUSIONS
What did you do?  What did you find? What generalizations can you make?
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