Midterm project
We have covered several topics related to high school mathematics and you have explored via homework much of what we looked at.  One topic you have not spent much time exploring is sequences.  Sequences show up in many forms in the undergraduate curriculum and the middle school and high school curriculum.  Your first problem has you examine some of these.
1.  A sequence that is defined as follows:


A(0)= area of unit square


A(1)= area of the square formed by connecting the midpoints of the unit square

…

A(n)= area of the square formed by connecting the midpoints of the square formed in the prior step
a.  Find the recursive and explicit form of this sequence. Draw a diagram that shows the first several squares that are generated. 
b.  Find the recursive and explicit form of the sequence formed if A(0) is defined to be the area of the square with vertices at (-1,-1), (1,-1), (1,1), (-1,1).   Generalize this by letting S(0) be defined to be area of the square with vertices at (-k,-k), (k,-k), (k,k), (-k,k).   

c. Explain what type of sequence this is and find where it would be addressed in the MSA and HSA.
d.  Try to generalize this by defining a sequence created in a similar way on a triangle.  Call this sequence T(n).  State how you would define the sequence and then produce the recursive and explicit form of this sequence.  The construction of triangles in this sequence is used in a fractal object known as the Sierpinski Triangle.  For some cool facts about this look at:

 http://serendip.brynmawr.edu/playground/sierpinski.html.

e.  What real valued function is defined by A(n)?  By T(n).?  Provide a sketch of the graphs of these.  (Hint: look at the explicit form of these you found above)
2.Solve the following problems geometrically:
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Mathematics for teaching
1. Two very well-know irrationals are pi and e.   Create a short investigation that would introduce your students to the numerical value and importance of e. This will require you to do some reading and synthesis of ideas.   Be sure to carefully state your sources!
2. Pick some topic that we have been working with and create a short activity that is appropriate for the grade level that you are doing your observations in.  For your midterm, you will share the outline of a lesson plan that you would carry out in your classroom.  For your final, you will carry this lesson out and report back on its implementation. 
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