Characterizations of the Circle:�PRIVATE ��


Rectangular and Polar Coordinate Systems











Review of Prerequisites:





1.	In a rectangular coordinate system, a point  P  is located by visualizing a rectangle in the plane with sides parallel to the coordinate axes so that one vertex is at the origin and the diagonally opposite vertex is at P.  The coordinates of  P  are determined by the vertices of the rectangle that lie on the coordinate axes.  If the coordinates of  these vertices are  (x, 0)  and  (0, y), then the point  P  has coordinates  (x, y).





	Because x and y are directed distances, the signs of x and y determine the quadrant in which the rectangle and the point are located.  In the symbolic notation P(x, y), P is the name of the point, x is called the abscissa of the point, and y is called the ordinate of the point.
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	The rectangular coordinate system is also called Cartesian coordinate system, in honor of Ren( Descartes.  Until now, even though there are other ways to locate points in a plane, we have used only rectangular systems in our work.





2.	Another system for locating points in a plane is the polar coordinate system.  This system is important because it simplifies the construction of some curves and figures. The polar system describes locations of points in terms of a fixed point called the pole, designated by O, and a fixed ray with  O  as its endpoint, called the polar axis.  In standard position, the pole coincides with the origin and the polar axis coincides with the positive x�axis in the rectangular system.  





	Polar coordinates consist of two numbers �� a directed distance r and the measure of an angle 2. To locate the point  P  with polar coordinates [r,2], first construct angle 2, either counterclockwise or clockwise as indicated by its sign, with the vertex at the pole and its initial side on the polar axis.  If  r  is positive, point  P  is located  r  units from point O on the terminal side of the angle.  If  r  is negative, point  P  lies  |r|  units from  O  on the reflection of the terminal side through the origin.
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		r > 0, 2 > 0					r < 0, 2 > 0





In using polar coordinates, the angle is generally measured in radians.  For each pair of coordinates [r,2], there is a unique point in the plane corresponding to it.  There are, however, an unlimited number of coordinates corresponding to a particular point in the plane.  We will investigate this phenomenon in a later activity.











Objectives:





1.	To use paper and pencil to divide a unit circle in a polar coordinate system into sectors of a  specified size and to examine the characteristics of the resulting points on the circumference of the circle.





2.	To compare the characteristics of corresponding points in rectangular and polar systems.





3.	To make observations and solve problems involving the polar coordinate system..











Materials:





Unit circles on rectangular grids from the previous activity


Polar grids with circles divided into 24 congruent sectors


Transparent rectangular coordinate axes


Felt�tip markers  





�
Cooperative Group Activity:





1.	Locate the following points using the polar coordinate system.





	A[4, B/6]	B[3, 3B/4]	C[B5, B/2]	   D[�6, 11B/6]		E[6, 4B/3]





	F[3,5B/12]	G[5,2B]	H[4,7B/6]	   J[B5,2B]		K[2,�3B/2]

















�
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2.	Moving in a counterclockwise direction on the polar grid, label the points on the circle P(0), P(1), P(2),Y, P(24) in order.  Assign to each point polar coordinates [r,2], giving r and 2 appropriate values.  Use your knowledge of the circumference of a circle to express the measure of the angle as a fractional multiple of B radians.  Give two examples to show how you determine the measure of the angles as a fractional multiple of  B radians.








�























3.	The circle constructed in the first activity (Measuring Central Angles) and this circle are drawn to the same scale;  therefore, their measures can be compared.  Compare the coordinates of the points marked on the circle on the rectangular grid from the previous activity with your polar graph coordinates.  Use a transparency of rectangular coordinate axes as an overlay and a felt�tip marker for this task.  What do you observe?  What does this mean in terms of the relationship of the two systems?
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�
4.	Choose corresponding points on the two graphs.  What is the relationship between x and y on the rectangular system and r on the polar system?  Give specific examples demonstrating this relationship.  What do you know about the relationship between the coordinates of points on a circle and the radius that justifies your conclusion?















































5.	Again choose corresponding points on the two graphs and observe corresponding sectors.  What is the relationship between degree measure and radian measure?






































�
6.	Let  P = (x, y)  represent the rectangular coordinates of a point on a circle of radius r.  Use your knowledge of the geometry of right triangles to write an equation showing the relationship between  x,  y, and  r  for any circle.  Explain how you determine the relationship.
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7.	Use your knowledge of the geometry of the plane and the geometry of triangles to determine the exact rectangular coordinates of the point on the unit circle with the given polar coordinates.  Show how you determine the relationships.
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Comparing Rectangular and Polar Coordinates








Comparing Rectangul
