Special Symmetries of Circles�PRIVATE ��



Review of Prerequisites:



1.	A set of points  S  is symmetric with respect to the line  m   if and only if for every point  P  belonging to  S,  there is a corresponding point  P'  in  S  such that line m is the  perpendicular bisector of the line segment with endpoints  P  and  P'.  Point P' is called the image of  P  under the reflection.



  	Note:



		In a rectangular coordinate system, a set of points is symmetric with respect to the x�axis if and only if whenever the point  (
x, y
)  belongs to the set, then the point  (x,-y)  also belongs to the set.



		In a rectangular coordinate system, a set of points is symmetric with respect to the y�axis if and only if whenever the point  (
x, y
)  belongs to the set, then the point  (-
x, y
) 
also belongs to the set.
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2.	A set of points  S   is symmetric with respect to a point O  if and only if for every point  P  belonging to  S,  there is a corresponding point  P'  in  S  such that  P, O, and P' are collinear and  O  is the midpoint of the segment with endpoints  P  and  P'.  



	Equivalently,  S  is symmetric with respect to the point  O if and only if the set of points resulting from a rotation of  S  about  O  through an angle of 180( is equal to  S.



	Note:



		In a rectangular coordinate system, a set of points is symmetric with respect to the origin if and only if whenever the point  (
x, y
)  belongs to the set, then the point  (-x,-y) 
also belongs to the set.



Objectives:



1.	To investigate symmetries of sets of points in a rectangular coordinate system with respect to the x� and y�axes and with respect to the origin.



2.	To investigate symmetries of sets of points in a polar coordinate system.



3.	To make generalizations involving special symmetries.

	





Materials:



Miras



�Cooperative Group Activity:



1.	On the unit circle below use your knowledge of the geometry of the plane and the geometry of triangles to write the exact values of the coordinates in the form  P
(
(
) = (
x, y
) of all given points.  For example,  P(0) = (1,0).
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�2.	Use a Mira to locate all reflections of the points in the preceding diagram about  the y�axis.  Label the points P(
(
) = (
x, y
) assigning appropriate values to 
(
, x, and y.  



	
Describe the relationship between the following arc lengths
 in t
he first and second quadrants:




	
i.	the length of the arc determined by a point and the nea
rest point of intersection 
of the circle with the  
x
-axis
,


	

	and




	ii.	
the length of the corresponding arc determined by the reflection of the point.






	











	What is the relationship between the values of the coordinates of corresponding points?














3.	Use a Mira to locate reflections of the given points through the origin.  Label the points      P(2) = (
x, y
) assigning appropriate values to 2, x, and y.  



	
Describe the relationship between the following arc lengths
 in t
he first and third
 quadrants:




	
i.	the length of the arc determined by a point and the nea
rest point of intersection 
of the circle with the  
x
-axis
,


	

	and




	ii.	
the length of the corresponding arc determined by the reflection of the point.
















	What is the relationship between the values of the coordinates of the corresponding points?












4
.	Use a Mira to locate reflections of the given point through the x�axis.  Label the points        P(2) = (
x, y
) assigning appropriate values to 2, x, and y.  



	
Describe the relationship between the following arc lengths
 in t
he first and 
fourth
 quadrants:




	
i.	the length of the arc determined by a point and the nea
rest point of intersection 
of the circle with the  
x
-axis
,


	

	and




	ii.	
the length of the corresponding arc determined by the reflection of the point.






















	What is the relationship between the values of the coordinates of the corresponding points?
























5
.	What symmetry relationships do you observe about the quadrantal points (points of intersection of the circle with the coordinate axes)?




























6
.	In the figure below, use the symmetries of the circle to label the marked points in terms of  t,  x, and  y   summarizing your observations in items 1 through 
5
 above.
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�
7
.	Use the polar graph below to describe the symmetries that may be used to obtain points Q, R, and S from point P.  (Note:  The equation of the polar axis is 2 = 0; the line perpendicular to the polar axis may be described by the polar equation  2 = B/2.)
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	Write the polar coordinates of Q, R, and S in terms of the polar coordinates of  P .



�
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