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Pendulum Lesson

Learning targets: Identify which variables of a simple pendulum do and do not affect the length of one back-and-forth swing (the period). Find the relationship between period and the variable that controls the period of the pendulum.

1. “Play” with your simple pendulum (a small mass suspended at the end of a string) changing its characteristics to learn how it operates.

2. Because we are interested in making accurate timings of the period (which can at times be quite short), determine and practice a method for getting the time for one back-and-forth swing accurately. Describe your method below.

3. List here three variables of a simple pendulum that might affect its period.

	a.
	b.
	c.


4. Design and conduct a controlled experiment to determine if changes in variable (a) have a notable effect on the period of the pendulum. Do changes in variable (a) have a notable effect?

 FORMCHECKBOX 
 yes

 FORMCHECKBOX 
 no

5. Design and conduct a controlled experiment to determine if changes in variable (b) have a notable effect on the period of the pendulum. Do changes in variable (b) have a notable effect?

 FORMCHECKBOX 
 yes

 FORMCHECKBOX 
 no

6. Design and conduct a controlled experiment to determine if changes in variable (c) have a notable effect on the period of the pendulum. Do changes in variable (c) have a notable effect?

 FORMCHECKBOX 
 yes

 FORMCHECKBOX 
 no

7. From the above activities it should be clear that only one of the pendulum’s three variables has a notable effect on its period. Conduct a controlled experiment to determine the precise relationship between the period-changing variable and the period of the pendulum. Collect data for as wide a range as possible (200 cm?), and no less than 6 points. Put your data in the table below.

	Variable and units:


	Period (s)
	Period2 (s2)
	
	Variable and units:
	Period (s)
	Period2 (s2)
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Make a graph of your data, putting Period (not Period squared) on the Y-axis, and the other variable on the X-axis.

Period (s)


Variable (units) : ______________(         )

9. Draw a best-fit curve through your data points. Be certain to make the curve pass through the origin (0, 0) if appropriate. 

10. To arrange the data so that they can be represented as a straight-line graph, square the times and plot Period squared versus the other variable.


Period2 (s2)

Variable (units) : ______________(         )

11. Write here the slope-intercept formula for a straight line:

12. Write here the value and units of the slope and y-intercept:

m = __________ (                )

b = __________ (               )

13. Use the slope-intercept formula for a straight line to find the connection between Period2 and the other variable. Write the relationship here. 

14. If the length of a pendulum is 1000 cm, what will its period be? Show your calculation using the formula given in response to the last question.

