
Free Fall 
OBJECTIVE: 

To measure the acceleration of a freely falling body. To verify the rate of acceleration of a body experiencing free fall 

motion is not dependant on its mass. 

 

APPARATUS: 

Picket Fence (2 different masses), PC Timer with Lab Pro timer 

 

INTRODUCTION: 

To find the acceleration of a freely falling body it is necessary to find how the motion is changing with time.  One way to 

do this is to drop an object through a photogate and use a computer timer to observe the position, speed and acceleration 

along the vertical axis as functions of time. Theoretically, the value of acceleration due to gravity of a body experiencing 

free fall motion is 9.80 m/s
2
, 980 cm/s

2
 or 32.2 ft/s

2
 for objects relatively close to the earth. 

 

PROCEDURE: 

1.   Click on the “Physics Lab” folder. Select the program titled “Free Fall.cmbl” Now click “OK”  

 

2. Record the mass of each picket fence, (Scale is to the right of the sink) then align the lightest picket fence so that 

its bottom is slightly above the photogate and above the center of the opening.  When released, the picket fence 

should fall between the legs of the photogate and into the padded box below without hitting any obstruction.  

 

3.  When ready, click on the COLLECT button and wait a second, then release the picket fence.  A graph will 

appear.  If data points do not appear hold down the “crtl” button and the letter “j” at the same time to do an 

autoscale. 

**If the computer does not automatically fit a best fit line** Do step 4 otherwise skip 4 

4**. The computer can find the best fit straight line and slope for a set of data points but calls it a “linear fit”.  Do this 

by left clicking the button on the mouse on the first data point and while holding the button down drag the mouse 

until the last data point is highlighted. Let go of the button and the shaded box will remain there.Then, go up to 

the Analyze menu and select “Linear Fit.”  

 

5. Click on the graph.  Then go to the Options menu, select “Graph Options” and make sure the Connect Points is 

unselected. Title the graph “Velocity vs. Time”.  Click “DONE” 

 

6.  Save this file on your disk or flash drive and record the name you assigned to the saved file on your data sheet.  

Go to the File menu and select Save As.  For example, name the output as Light Picket Fence.  Record the 

acceleration of the picket fence on the Free Fall Lab Sheet. 

 

7. Repeat the lab procedure using the heavier picket fence.  

 

8. Using a computer in SM252 open each graph.  Then click the File menu and select Printing Options and check 

the box that says “Print Footer”.  Now type your name and roster # on line 1.  Under the comment section type 

either “Light Picket Fence” or “Heavy Picket Fence”, whichever pertains to your graph. Go to the File menu and 

then click “Page Setup” and select “Landscape”. Go to the File menu again and select “Print Graph” and click 

“ok”. 

 



Free Fall Lab Sheet 1 

DATATABLE: INCLUDE UNITS 

Picket Fence Mass Acceleration 

Light   

Heavier   

 

CALCULATIONS: SHOW ALL WORK RECORD ALL ANSWERS ON RESULTS TABLE 

1. Calculate the percent difference of freefall acceleration  for the light and heavier picket fences. 

 

 

 

 

 

2.  Compare each of the values from the graphs to the accepted value of free fall acceleration using the percent error 

formula. 

 

 

 

 

 

 

 

 

RESULTS TABLE: INCLUDE UNITS 

Picket Fence Percent Difference Percent Error 

Light   

Heavier  

 

CONCLUSION: 

 

 

 

 

 

TURN IN: 

FREE FALL LAB SHEET 1 and 2 GRAPHS 

 


