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Acceleration Due to Gravity
Objective: 
Use scientific method to determine acceleration due to gravity.  Gain familiarity with the equations relating 
 Introduction 
It has been nearly four hundred years since Galileo investigated the world’s understanding of gravity.  In those experiments he addressed the consensus understanding of the effect of mass on gravity, as well as accurately developing the first equation that described acceleration due to gravity: 

s = ½ a × t

*While Galileo devised this eq’n for use with gravity, is works whenever acceleration is constant
where s = speed, a = acceleration due to gravity, and t is time.  He used (by our standards) very crude methods of timing including draining water bowls, pendulums and his own pulse.  Today we have much more precise methods of measuring time, which in turn allows a more precise measurement of acceleration.  Today you’ll try two methods for calculating gravity.  Then you’ll compare your calculations with the known constant.

Equipment 
1 support stand and rod 

1 tape timer 
1 stopwatch
Assorted masses from 10g to 150g 

1 meter stick 

paper for the tape timer 

Procedure 
Part one
Take a moment to think about what a graph of position vs. time and a graph of velocity vs. time will look like for a 50g mass as it is falling. How about a 100g mass?  150g?  Seriously, what do you think the graph would look like? Write it down, put it in your report.  Why do you think that? Discuss this with your lab partners and try to convince them that you are correct. As a group draw the graphs that you expect to see.  Show me before you start making measurements. (3 pt assignment)
Using a stop watch measure the time it takes a 50, 100, and 150 g mass to fall a distance of one meter.  Record each run 3 times.  Make a table and keep all data with proper significant figures.  Next we’ll use an even more precise instrument.

Part Two
The tape timer is a simple device that will mark the ribbon paper at regular time intervals. When the timer is on it strikes the plate 60 times per second (60Hz).  In order to measure acceleration due to gravity:

1. Assemble the support stand and rod and attach the tape timer to the rod so that the carbon disk is in the vertical plane. 
2. Obtain approximately one meter of paper for the tape timer and thread it through the narrow slots on the timer. The paper should pass between the metal arm and the small disk of carbon paper. 

3. Using scotch tape the mass to the paper strip below the tape timer. Lift the paper strip until the mass is immediately below the tape timer. Turn the tape timer on. 
4. Release the paper strip and it should be pulled through the timer box. 

5. Remove the mass from the paper strip and tape the strip to the tabletop so that you can see a series of dots. If no dots are visible, turn the paper over … are there dots on that side? If you still don’t see any dots, review the procedure and try again, only then may you ask me for guidance. 
6. Once you have dots on the paper, mark the 3rd or 4rd distinct dot, this will be your “starting point”. Measure the distances between the “starting point” and each subsequent dot (until you have at least 10 data points) and record these values in the data table along with the time each dot was created. To get the times, assign the “starting point” a time of zero and add 1/60 second to each subsequent data point.
Essential Questions
-Create a spreadsheet to calculate velocity and acceleration in part two.

-What can you determine about gravity’s relationship to mass?

-Calculate acceleration due to gravity using both procedures.  Compare your answers to one another and to the accepted value for acceleration to gravity.
