Lab 4  Free Fall Motion


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

Apparatus: Picket Fence (plastic strip with uniformly spaced bands), Photogate, Scientificwork® Interface, Software DataStudio® on Macintosh™.

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 macintosh computer
2. Turn on the scientificwork interface

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

4. Put the photogate at the edge of your table and make sure the Picket Fence is able to fall through to the floor. Put a foam mattress under the photogate to catch and protect the Picket Fence. 
5. Open DataStudio® and select the free fall experiment. Add distant-time plot, velocity-time plot, and acceleration-time plot into the graph window by dragging and dropping the corresponding icon from the left panel. 

6. Hold the Picket Fence straight right above the photogate. Press the “start” bottom to start the data collection. At the same time release the Picket Fence. 

7. Using the fitting function (linear fitting only) on the graph window to collect experimental data for all three plots. Record the slope of velocity, maximum and minimum value of acceleration. 
Results and Error Analysis: 

1. Examine the plot of Velocity versus time in the graph display. Determine the slope of the best fit line for velocity-time plot. Select ‘Linear’ from the fit menu.

2. Apply Statistics to each column in the table display to determine the ‘mean’ value of acceleration. Select ‘Mean’ from the ‘Statistics’ menu.

3. Record the value for the Mean of the acceleration, and the slope of the velocity-time in the data table I. 

4. Do a regression analysis of the Position-time data to find the acceleration due to gravity. Record your results in the data table I. 

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

	Slope of Velocity versus time
	

	Acceleration(mean)
	

	Acceleration (Regression)
	

	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%
     

