

Day 9:  January 31, 2013

A Pendulum’s Period Preparation
In the activity you will be doing in class you will investigate the factors that influence the swing of a pendulum.
Before doing the activity, consider which of the following might cause the period of the swing to change. Keep in mind that the period of the swing is defined as the time it takes for the pendulum to move back and forth, that is, for one complete swing.

Give a reason why you think any one of the following will effect the period of the swing.

· The weight of the object on the end of the pendulum

· The length of the pendulum

· How far the pendulum is pulled back before releasing it
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A Pendulum’s Period Pursuit 
Performing the experiment:

Attach a weight to one end of a piece of string. Attach the other end to a stationary object that will allow the pendulum to swing. Measure the length of the pendulum (the distance from the stationary object to the center of the weight on the end of the string) so that it is as close to 150cm as possible.
Keeping the string straight, pull the string back about 10 degrees. Then use a stopwatch to determine the time it takes for the pendulum to go back and forth 
10 times (10 periods).

Calculate the time it takes for one back and forth swing (the length of one period).

Record the results in the table below. Leave the shaded area blank.

Baseline

	      Original Length, Number of Weights, and Angle of Release

	Trial 

Number
	Number of

   Weights
	  Length of

  Pendulum

(centimeters)
	 Angle of

 Release

(degrees)
	Time of One

    Period

  (seconds)

	
	
	
	
	

	
	
	
	
	

	    1.
	       1
	     150 
	    10
	

	    2.
	
	
	
	

	    3.
	
	
	
	

	    4.
	
	
	
	

	    5.
	
	
	
	

	                        Average period length (seconds)
	


Table 1
Without changing the weight, the length of the pendulum, or the angle of release, repeat the procedure four more times, and record the average period lengths above.

This time, change the angle of release but do not change the weight or the length of the pendulum. Perform the procedure at least five times with different angles of release, and record the times. Record the results in the table below. Leave the shaded area blank.
	      Original Length, Number of Weights – Change Angle of Release

	Trial 

Number
	Number of

   Weights
	  Length of

  Pendulum

(centimeters)
	 Angle of

 Release

(degrees)
	Time of One

    Period

  (seconds)

	
	
	
	
	

	
	
	
	
	

	    1.
	       1
	      150
	       40
	

	    2.
	
	
	       30
	

	    3.
	
	
	       25
	

	    4.
	
	
	       20
	

	    5.
	
	
	       15
	

	                        Average period length (seconds)
	


Table 2
Now change the amount of weight hanging from the pendulum. Add more weight and repeat the procedure. Be sure to keep the length and the angle of release the same. Record the results in the table below. Leave the shaded area blank.
	      Original Length, and Angle of Release – Change Number of Weights

	Trial 

Number
	Number of

   Weights
	  Length of

  Pendulum

(centimeters)
	 Angle of

 Release

(degrees)
	Time of One

    Period

  (seconds)

	
	
	
	
	

	
	
	
	
	

	    1.
	       2
	      150
	      10
	

	    2.
	       3
	
	
	

	    3.
	       4
	
	
	

	    4.
	       5
	
	
	

	    5.
	       6
	
	
	

	                        Average period length (seconds)
	


Table 3
This time, change the length of the pendulum by reducing the length for each trial but keep the angle of the release and the weight constant. Record the results in the table below. Leave the shaded area blank for now.
	      Original Number of Weights and Angle of Release – Change Lengths

	Trial 

Number
	Number of

   Weights
	  Length of

  Pendulum

(centimeters)
	 Angle of

 Release

(degrees)
	Time of One

    Period

  (seconds)

	
	
	
	
	

	
	
	
	
	

	    1.
	        1
	      140
	     10
	

	    2.
	        
	      120
	     
	

	    3.
	
	       90
	
	

	    4.
	
	       60
	
	

	    5.
	
	       40
	
	

	                        Average period length (seconds)
	


Table 4
Review the conclusions from each set of data above and answer the following questions.
1. Is the period of a pendulum a function of the angle of release?
2. Is the period of a pendulum a function of the amount of weight on the end of the pendulum?

3. Is the period of a pendulum a function of the length of the pendulum?

4. Which of the three affects the period of the pendulum, weight, length, or angle of release? 
5. Define your variables for the situation you chose in #4.
6. Using the graph below make a scatterplot of the data table related to your answer in #4.  Labeling the axes.
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7. As the independent variable increases, what happens to the dependent variable?

8. As the independent variable decreases, what happens to the dependent variable?

9. Would it be reasonable to consider a measurement of 0 for the independent variable?

10. Would it be reasonable to consider a measurement of 0 for the dependent variable?

11. What is a reasonable domain and range for this relationship?

12. Would a linear function be an appropriate model for the relationship between the period and the length of the pendulum?  Justify with details.
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