[bookmark: _GoBack]Pendulum Swing Instructions
This activity could be done in an Advanced Algebra 1 class, Algebra 2 class, Trig class, or Physics class.
The final goal is to determine the acceleration due to gravity (g) which on earth should be near 9.8 m/s2. Topics reviewed: linear functions, power functions, regression, r2 values, solving a literal equation, graphing points, modeling with functions, direct variation, and period of a simple pendulum.
Instructions for students: (all questions answered on the last page)
Take a string that could be about 2 meters total (roughly 6 feet) and attach a mass at the end (like your set of keys).  When pulling it back, you would want to pull it back between 20 and 45 degrees.  You don’t need to measure that angle.  When timing it, try to be consistent in where you measure.  To change the length of the string, just hold it further from the set of keys.  To help with consistency, try to keep your arm from swinging.
Analysis:
Don’t put anything into the gray boxes.  When plotting the graphs, both should look fairly straight.  To determine which is a better linear graph, you can compare the r^2 values.  The one closer to 1 is a better linear graph.  To find these regression equations, you could use your graphing calculator or Desmos or Excel.  
The first graph should show to be better represented by a power function.  Consider the power on the function.  Results should give you a power that is close to 0.5.  
Question 1) What does this reveal about the function type that we are seeing?  What graph/function type have you studied already that this mimics?____________________________
The second graph is very close to a linear function.  
Question 2) Using the expression on the y-axis and the x-axis, the slope of this line would be found by taking the y-axis variables over the x-axis variables.
Most of the time in science classes we want equations that either show direct variation or inverse variation.  Recall direct variation is described either by taking y/x to be a consistent value OR by stating it in the form y = kx.  This is simply the equation of a line through the origin.  That is y = mx+b where b is zero and the slope, m, we usually rewrite as being “k” which is the proportionality constant.  If we try to get the 
Question 3) Re-write the equation to compare what you have directly with y = k x  where y is the variable on the vertical axis and x is the variable on the horizontal axis.  

Question 4) Setting your equation on the graph equal to the answer to Question 3, solve for g.  This answer should be close to our accepted acceleration of gravity of 9.8 m/s2.
Note that if you find yourself on a distant planet with an unknown acceleration of gravity you could repeat this VERY simple experiment to determine that planet’s acceleration of gravity.  Fun note: you could then use some physics to find the mass of that planet if you know its radius.

ANSWERS:
Question 1) You should get a power near 0.5 (maybe 0.46).  This is a power of ½.  A power of ½ can be rewritten as a square root graph.  Looking at the curvature of this graph, it should be close to a square root graph.  

Question 2) The slope would be T2/l.  
Question 3) When comparing the equations you should have:

 


Comparing the above equations, it can be seen that k is the same as  .

Question 4) Setting your slope on the first page equal to and cross-multiplying to solve for g.
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