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Honors Physics - Pendulums

Purpose: To investigate the properties of simple harmonic motion by using a pendulum and to experimentally determine the acceleration due to gravity.

Materials: pendulum stand, stopwatch. 100 g and 50 g masses, and a meterstick
Procedure:
1. Suspend a 50-gram and a 100-gram pendulum side by side. Make each pendulum the same length of 50 cm from the support to the center of the bob.
2. Pull the pendulums back at the same time. Release the bobs and observe what happens. 
Q: Do they stay together through their swings?
Q: Do they have the same period?
Q: Does mass affect the period of the pendulum?
*

3. Remove one of the pendulums.
4. Start with a 10-cm length string and record the time for 20 vibrations (oscillation).
5. Do this for lengths of 20, 30, 40. 50. 60, 70 and 80 cm. Record the time for 20 vibrations in each case in the data table.
	Length

	Time for 20 osc.

	Period                      Period2
	Period2

	.10m

	
	
	

	.20m

	
	
	

	.30m

	
	
	

	.40 m

	
	
	

	.50m

	
	
	

	.60 m

	
	
	

	.70m

	
	
	

	.80m

	
	
	


Interpretation:

1. Make a graph of Period squared (T2) [y-axis] vs. Length [x-axis] Describe your graph
2. What kind of relationship can you make between the length and the squared period of a pendulum?
3. Write the proportionality (in the form of y  x ) according to #1 and #2 above.

4. When making a formula what do you have to ADD?

5. The answer to #4 above is represented by,
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. In the box below, write the COMPLETE equation for a pendulum.

6. Using the formula for a pendulum. Calculate the value for gravity using your data at 0.40 m and 0.60 m.
7. Determine your % error based on your experimental values in #6.  Actual = 9.8 m/s/s

8.  What would the equation look like if you took the SQUARE ROOT of both sides? Show this below. 

9. Suppose a simple pendulum is lowered straight down the center of a lighthouse from the top.  How HIGH would the lighthouse be if the measured period of the pendulum is 5.5 seconds? Assume we are on the planet earth. 
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