Lab 4  Free Fall Motion


Purpose: To measure "g", the acceleration of gravity. 

Apparatus: Free Fall Adapter, Scientificwork® Interface, Software PASCO Capstone® on Windows™.

Introduction: Neglecting the air resistance and flucturation in acceleration due to gravity, the free fall of an object is a constant acceleration motion that follows the kinematical law: d=d0+v0t+1/2gt2. 

Suggested Procedure: 

1. Turn on the windows computer
2. Turn on the scientificwork interface

3. Plug the output from the photogate into the #1 digital input channel on the scientific work interface.

4. Fix the clamp-release ball holder of the free fall adapter to the edge of the work table. Make sure the falling ball will hit the pad touch sensor of the free fall adapter on the ground. 
5. Open PASCO Capston® program. Right Click on the first digital input port in the hardware setup window and select “Free Fall Adapter” as the sensor connected to the port. Drop and drop a digital display into document window. Select “Time of Fall(s)” from the pull down menu of the left digital display item. Right click on the top digital display bar and select “Properties” from the popup menu. Click on the numeric format button and set the number of digits to 3.  

6. Fix a steel ball in the clamp-release holder using a tightening screw. 

7. Measure the height from the top of the Pad touch sensor to the bottom of the steel ball. 

8. Press the round “Record” button to start the data collection. 

9. Release the ball by turning the tightening screw.

10. If the “Record” button turns to “Stop” then clik the stop button. 

11. Repeat steps 6-10 at least 5 times. Record the data including height and time of falls. 
Results and Error Analysis: 

1. Compute the acceleration of free and the perform error analysis based on the set of experimental data. Compare the result to commonly accept the value. 

Questions:

1. Can an object have an increasing velocity and a constant acceleration? Can the velocity of an object be zero at the same instant its acceleration is non zero?

2. Find the sources for the deviations found in the experiments
Table I. Measurements

	Item
	Value

	Acceleration(mean)
	

	Acceleration (Helmert’s equation)*
	

	Percentage of error**
	


* Widely used Helmert’s equation for acceleration of gravity: 
     g=980.616 - 2.5928*COS(2*φ) + .0069*(COS(2* φ))^2 - 3.086E-06*H (cm/s2)
  where g is acceleration of gravity, φ is latitude in degress, and H is the elevation above sea level 
  in centimeters. For TSU, φ = 36.16(, H = 160m = 16000cm

** Percentage of error =  | ( accepted value – experimental value ) / accepted value | * 100%
     

