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The purpose of this activity is to analyze data measurements from a pendulum thought experiment and its implications.  Imagine a roll of duct tape held on a string attached to the ceiling.  The tape is pulled 1 meter away from the equilibrium position and released.  Following is the data collected:
	Time  (in seconds)
	Dist (in meters)

	0
	1

	1
	0

	2
	-1

	3
	0

	4
	1

	5
	0

	6
	-1

	7
	0

	8
	1

	
	

	List I: plotted on x-axis
	List II: plotted on y-axis


How will this look on a graph?
Step 1:  We will enter the data into a list.
Home

New Document (click)

Use the down arrow on the navpad to Add Lists and Spreadsheet

Use the navpad to move to the A cell in the top left corner

Type time in the A cell

Hit tab to go to the B cell

Type dist
Use navpad to go to cell 1 under time to enter the data in that list from the table above.  Push down on navpad after each entry.
Use navpad to go to cell 1 under dist and enter data in that list from the table above.  Push down on navpad after each entry.  Remember to use the (-) key and not the subtract key in the negative entries.
Step 2:  Plotting the data on graphs.

Home

Data and Statistics

Notice plot of data

At the bottom of the view box, use your arrow to click on the click to add variable box, use your navpad to select time and use the click button in the center of the navpad to click on time.  We have just defined the X-axis.

At the left side of the view box, use your arrow to click on the click to add variable box, use your navpad to select dist and use the click button in the center of the navpad to click on dist.  We have just defined the Y-axis.

Is this graph linear (straight)?

What does this indicate about the pendulum as it moves?

Hint:  If your screensaver blacks out your view box, touch the on button once.

Step 3:  Analysis and Conclusion
We will copy the graph and do further analysis.  Push control and then push up on the navpad.  Use the navpad to select the graph we just completed.  (It may be selected already).  

Control 

Menu

Copy

Click

Control

Menu 

Paste

Click

To leave this thumb-sized frame screen, push Control and down on the navpad.

Menu

Plot type

Select XY line plot by clicking the button in the middle of the navpad.

Interesting.  The data is now connected.

Does this look like a curve you have seen in math class?

What is the period of this pendulum (the time for one cycle)?

We know that the period of a pendulum is determined using the following equation:

T = 2 π√ (l/g) 

where T is period or vibrations per second, l is length of the pendulum in meters and g is gravity at 9.81 m/s2.

Solving for l:

T2 = (2 π) 2
l




g

Solving for l, 
l
=
gt2





(2 π) 2
Next, we will create a calculator page to determine the length of the pendulum mathematically.

Home

Calculator

Click

Enter the following:  9.81 multiplied by 4 and hit the x2 key divided by open parentheses 2 multiplied by π closed parentheses and hit the x2 key, enter.
What therefore is the length of the pendulum in meters?

If there are 3.28 feet in one meter, then how long is this, in feet?

3.97584 meters
multiplied by
3.28 feet

=

feet







1 meter
Control (-) key multiplied by 3.28 and enter.
Well done!
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