Activity 8:	Discovering Geometric Patterns for Exponents





Follow the instructions below to make a physical model of the powers of 2.  Use two sheets of one�inch  grid paper to cut out the models.  When you finish cutting out all models, paste or tape them to a long strip of construction paper made by cutting a large sheet of construction paper in half lengthwise and taping the pieces together.





1.	Cut out a 1� EMBED Equation.2  ���2 rectangle from the one�inch grid.  Label it A2@.





2.	Place the shape back on the grid paper, trace around it, slide it up, and trace around it again.  Label the new rectangle A2� EMBED Equation.2  ���2@.  Cut it out.





3.	Place the new shape back on the grid paper, trace around it, slide it to the right, and trace around it again.  Label the new rectangle A2� EMBED Equation.2  ���(2� EMBED Equation.2  ���2)@ and cut it out.





4.	Continue this procedure (moving one shape up and the next shape right) until you have a   4� EMBED Equation.2  ���8 rectangle.  Label each rectangle and cut it out.  





5.	Next, reverse the process of doubling the rectangle and begin to Acollapse@ the rectangles; i.e., see what happens when moving from right to left instead of left to right.  To do this, take the original 1� EMBED Equation.2  ���2 rectangle, visualize moving the right half over the left half to produce the next shape smaller than 1� EMBED Equation.2  ���2.  Cut out this shape.  Label it A1@.  The next move will be down.





6.	Continue the process of moving left and down until you have a piece measuring labeled  A1/2� EMBED Equation.2  ���1/2@.





7.	Place the rectangles in order by size on the construction paper and Scotch tape them in place.  Writing underneath the shapes, label the 1� EMBED Equation.2  ���2 rectangle 21, the 2� EMBED Equation.2  ���2 rectangle 22, etc.  Following a logical pattern, rename each shape in exponential form.





8.	Evaluate each power of 2 by counting the number of squares in the areas.





9.	Record your results on the table.





								Powers of 2


	


			Grid Area			Product 					Power


			     32			    	2� EMBED Equation.2  ���(2� EMBED Equation.2  ���2� EMBED Equation.2  ���2� EMBED Equation.2  ���2)			   	   25








 .























12.	What patterns do you observe in the concrete models?




















13.	What patterns do you observe in the table?























Note:    This same activity can be done with powers of three.  The first rectangle would be a 1 x 3 rectangle. From left to right, the pattern would be up, up, right, right.  From right to left, it would be left, left, down, down.  These patterns would be interesting investigations for both middle and high school students.





This activity was adapted from AGeometric Patterns for Exponents@ by Frances M. Thompson in the December 1992 issue of The Mathematics Teacher.








14.	Exponential growth is important in economics and finance as well as other fields, but is counter to the intuition.  A page from the Sears Roebuck Catalog is 0.002" thick.  If a page is folded over  50 times, how thick would the folded page be?
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