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Geometry 2004

The third transformation we are going to be talking about this chapter is Rotations.  When talking about rotations, there are three things you need to know.  One, you need to know the center of rotation, which is the point around which the shape is being rotated.  You also need to know the angle of rotation, which is the amount of degrees that the shape is being turned around the center of rotation.  Lastly, you need know the direction of rotation.  All the rotations we will be doing in this chapter will be in the counterclockwise direction.  

First things first, here is the technical definition of a rotation and the properties of rotations.
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 = x.  The image of R is itself.  


Properties: 

1) A rotation is an Isometry.

2) A rotation does not change orientation.


Now that you know a little bit about rotations, we are going to take a closer look at how rotations work with a little help from Geometer’s Sketchpad.  

Investigation:

1) Open Geometer’s Sketchpad and open a new sketch.


2) Choose the segment tool and construct the first letter of your first name, using block letters.  Use the “A” tool to label each of your points.  Make sure your labels begin with A.
Example: 




. Z




3) Next, construct a point Z away from your shape, but not too far away!  Highlight your shape and double click on point Z to mark it as your center of rotation.


4) Go to the transform menu and select rotate.  Let’s make our first rotation 90◦.  Use the “A” tool to label the points on your new figure.  What do you notice about the way the new figure is labeled?  List all the corresponding sides and angles below.


5) Now grab your circle tool.  Place your center on point Z and make circles that go through each vertex of your preimage.  (The number of circles will vary!)  As you construct each circle, go to the display menu and change the line width to DASHED.    The circles you just constructed are called Concentric Circles.  Based on your observations, write, in your own words, the definition of concentric circles.




6) Highlight the image of your shape.  Double click on point Z once again to mark it as the center of rotation.  Go to the transform menu and select rotate.  Let’s rotate this 60◦.  Use the “A” tool to label your new points.   How is this new image related to our original pre-image?


7) Look at each of your circles.  Each circle should now have at least 3 points on it.  How are the points on each circle related?  How is this useful when trying to perform rotations?


8) Look at the circle that has points A and A’ on it.  Construct segment AZ and A’Z.  Select, in order, A, Z, and A’.  Then go to MEASURE and select ANGLE.  Do the same thing for the circles with B and B’, C and C’.   How does the measures of the central angles relate to the angle of rotation?  How is this useful for when you perform rotations without the help of GSP?



9) Cut and paste your sketch here.  Print your worksheet – but make sure that your name is on it BEFORE your print it!.  

10) If you have extra time, come to the table and begin working on your worksheet for tomorrow.
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