Experimental Setup for PASPORT based Interface

1. Connect the PASPORT interface to the USB port of the computer and plug the Motion Sensor into the interface. 
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2. Make certain the switch at the top of the Motion Sensor is set to "Person" or “Far.”

3. Assemble the Motion Sensor and FlexBase "A" Stand as in the picture to the right.

4. Move the entire assembly so that the Motion Sensor hangs over the edge of the lab bench.

5. Turn the dial on the side of the Motion Sensor so that the transducer (gold circle) points downward.

6. Open the DataStudio Program "Dropping Ball PAS.ds" Briefly observe the data already in the graphs.

7. Hold a ball directly beneath the motion sensor.

10. Simultaneously press the Start button in DataStudio and drop the ball.
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11. Data collection will occur when the ball is 20 cm away from the motion sensor. It will stop after 3 seconds.

12. Observe whether the new data is similar to the data already in the graphs. If the data is similar, then continue to the next step. If the data is not similar, then it is possible that the Motion Sensor is detecting objects other than the ball. In this case, slightly turn the dial on the side of the Motion Sensor so that the transducer (gold circle) points away from the table. Repeat the above steps (9-12) until the data is similar to the data already in the graphs.

13. From the "Experiment" menu, select "Delete all data runs."

Data Collection Procedure/Analysis: 
1. Find the mass and cross-sectional area of each ball provided by the instructor. Enter the values below.

	Ball
	Mass (kg)
	Cross-sectional Area (m2)
	Slope
	Vertical Intercept

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


2. With the appropriate DataStudio file open, hold a ball beneath the Motion Sensor.

3. Simultaneously drop the ball and press the Start button in DataStudio. To delete unwanted data, click on the "Experiment" menu and select "Delete last data run."

4. Make a qualitative sketch of the resulting graph with the appropriate variables and units on each axis.

5. Using the cursor, highlight a section of the graph that represents the ball in "free fall."

[image: image2.png]AFit ]|




6. Select the Fit button located at the top of the Velocity-Time graph. Select "Fit Linear." Record the slope and vertical intercept in the Data Table above.

7. Repeat the previous steps for the other balls.

Questions

1. What physical quantity does the slope of your Velocity-Time graph represent?

2. What does the vertical intercept of your Velocity-Time graph represent?

3. Observe the signs of your slopes. What do they represent?

4. Write a linear equation (y=mx+b) for one of your Velocity-Time graphs.

5. Beneath your last sketch, write a paragraph that describes the ball's motion. Be as descriptive as possible. Include speeds, directions, positions, etc.

6. Return to your DataStudio file. Maximize the graphs "Position and Velocity" located at the bottom of the screen. Compare the graphs with your written description of the ball's motion. Make any necessary changes to your written description.

7. Compare the slopes of the Velocity-Time graph for the balls with similar masses but different cross-sectional areas. Explain any differences or similarities.

8. Compare the slopes of the Velocity-Time graph for the balls with similar cross-sectional areas but different masses. Explain any differences or similarities.



















