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September 15, 2006

Mini Lab – Finding the acceleration due to gravity.

Goal

In this experiment, you will be finding the acceleration due to gravity using three different methods. You may perform the methods in any order.

New goals: to see with your own eyes that the 9.8 number exists; to learn how to use Pasco.

Some considerations:

· For some of these methods the initial speed MUST be zero. The object must be dropped from rest. (No vertical motion before dropping.) Figure it out from the formulas.

· You may want to repeat one method a number of times and take the average answer.

· Take care to prevent damage to any equipment (including the floor). If you damage anything, you will lose 10% of your mark and may have to pay to fix whatever was damaged.

Methods

1. Stopwatch

· find distance fallen and elapsed time.

· When vi = 0, the equation becomes 
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(which can be rewritten as |a| = 2h/t2 where h = height dropped).

2. Ticker tape.

· Do not bother to calculate d, (d, v, etc. Just find the total time taken to hit the floor and the total distance and use the formula above

3. Use the Pasco motion sensor. 

· I would attach the motion sensor at the top, above the object to be dropped. We don’t want the motion sensor on the floor where something can drop on it and break it.

· This will keep track of both distance and time and give a v-t graph.  The motion sensor does not require that vi = 0

· Print this graph out, and practice finding slope of the line of best fit to get the acceleration. Make sure you indicate which points you use for the line of best fit.

4. Optional: use Pasco Photogates. 

· If you have enough time, look in the Pasco manual and try this.

· This will automatically calculate the acceleration for you.

What to hand in:

· Make sure your name, date, and teacher’s name are on the first page.

· 1. your data for each method (including the one printed v-t graph)
2. any calculations for each method
3. percent error for each method. 

· answers to the following questions

1. Which was the most accurate method? 

2. What makes this method more accurate than the others?

3. If your answers are different from the accepted value, explain why this could be. (Reasonable explanation of sources of error.)

4. How can a falling object have an acceleration greater than 9.8 m/s2 ?
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