
An Object In Free FallAn Object In Free Fall

Objective:Objective: The purpose of this experiment is to measure the acceleration due to gravity of an
object in free fall close to the earth's surface. This quantity is known in physics as the ubiquitous
constant g. In this experiment you will measure g by a more direct method than that of the
previous exercise: by dropping a steel ball and very accurately measuring its time of flight. 

Physics Theory: Recall the relationship for distance in terms of time and initial velocity for
a freely falling body:

For an object in free fall starting from rest at height h0 = 0, this relationship may be written:

(1)

where g = 9.80m/s2 close to the earth's surface (if one ignores the effects of air friction). Some

(2)

simple algebra yields:

Experimental: In this experiment you will use the PASCO 6500 Interface, the Precision

(3)

Timer program, and various series 6500 switches and sensors. Your lab instructor will help you
set up the equipment you need for this experiment. 

- Mount the Free Fall Adaptor ball release mechanism in such a manner that the steel ball will
fall at least 1 meter. 

- Place the receptor pad directly below the ball release mechanism. Put the ball in the release
mechanism and measure the distance from the bottom of the ball to the top of the receptor pad. 

- Plug the Free Fall Adaptor phone plug into Digital Channel 1 on the 6510 Signal Interface
Box. 

- Run the Precision Timer Program. Hit [ENTER] twice to get to the main menu.

- This program has a special timing mode for the Free Fall Adaptor. After To enter this mode:

[T] - Miscellaneous Timing Modes; [ENTER]
[F] - Free Fall Timer; [ENTER]
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[A] - ME-9207A; [ENTER]
[N] - Normal Time Display; [ENTER]

The computer is now in the special timing mode for the Free Fall Adaptor. 

- Place the ball in the release mechanism and press [SPACEBAR].

- Turn the release screw to release the ball from the holder. The timer will be activated as soon
as the ball breaks the electrical contact with the release mechanism and will stop when the ball
makes contact with the receptor pad. 

- Repeat the last two steps as many times as you think you need to acquire good data (Note:
this is left up to you).
 
Data Analysis: After you have acquired sufficient data, push [ENTER] to go to the Data
Analysis Options menu. To obtain the average time of fall, display the data table: [T] -
Display Table of Data; [ENTER]. Record the mean value displayed at the end of the
table. You may eliminate any bad data (blunders) with the Delete Data Option prior to recording
the mean value. 

Use your mean value and equation 3 to compute the value of g. Compute the % error
between the accepted value of 9.80 m/s2. 

Repeat this procedure for a different sized steel ball. What is the result? Is this result what you
expected. What does this imply about the factor(s) that affect the value of g?
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