
Physics
HS/Science

Unit: 03 Lesson: 01

Measuring g with a Motion Detector
(Pasco Version)

Introduction:
In the absence of air friction all objects fall at the same rate under the influence of gravity. The effects 
of air friction for dense objects moving at low speeds through the atmosphere is minimal and can be 
neglected for all but the most critical measurements. While the acceleration due to gravity (g) varies 
slightly with location, the value of g = 9.8 m/s2 is a good average value for most purposes. In this 
experiment, we will measure the value of g locally and compare it to this textbook value. The purpose 
of the activity is to gain additional experience with error analysis and to confirm that the value stated 
above is appropriate for this location.

Apparatus:
Motion detector and associated software, basketball or similar object, stand to position the motion 
detector, and coffee filter*

Procedure:
1. Set up the motion detector with the sensor facing down at least 1.5 meters above the floor. 
Select the motion detector sensor in the close-cart configuration if your model has that option.

2. Load the Logger Pro program with the “ramp.cf” experiment setup. 

3. From the experiment setup panel set the sampling rate at 30 Hz and retain the three graphs.

4. Start the timer and drop the basketball directly below 
the sensor, being careful to get hands out of the way 
quickly. Catch the ball after the bounce. The graphs 
should look similar to that shown to the right after you 
have adjusted the coordinate values to show the data 
points prominently.

5. From the shapes of the curves determine the region of 
the graphs where the ball is in free fall (constant 
accelerated motion). The regions of interest may be 
slightly displaced from each other due to the graphing 
analysis of the program.

6. Using the curve fitting and data examination tools, determine the acceleration due to gravity (g) 
from each of the three curves. Save the graphs for your report.

• From the position-time graph use a quadratic fit to the selected region of the graph to find the 
best fit to an equation of the form At2 + Bt + C. In analogy with the equation x = ½ g t2 + vot + 
xo, the coefficient A is equal to 1/2 g. Record your value of g.

• From the velocity-time graph use the slope function or linear fit to the region of interest to 
determine g. Record your measured value of g.

• From the acceleration-time graph examine the acceleration during the region of interest and 
determine the value of g. Record your value of g on the data sheet.
• Determine any other measurements of g from the data (e.g., after the bounce?).

7. Fill in the blanks and answer the questions on the lab report sheet.

8. *If time allows, measure the motion of a coffee filter containing a small weight (perhaps a tea 
bag) and describe the motion on the lab report sheet. 
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