Geometry	Chapter 9
Lesson 9-1

Example 1  Reflecting a Figure in a Line
Draw the reflected image of quadrilateral CDAB in line p.	file_0.png
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Step 1	Since C in on line p, C is its own reflection.
Draw segments perpendicular to line p from
D, A, and B.

Step 2	Locate D, A, and B so that line p is the 
perpendicular bisector of file_2.unknown
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Points D, A, and B are the respective images 
of D, A, and B.

Step 3	Connect the vertices C, D, A, and B.

Step 4	Check the points to make sure they are the images of C, D, A, and B.

Since points C, D, A, and B are the images of points C, D, A and B, under reflection in line p, then quadrilateral CDAB is the reflection of quadrilateral CDAB in line p.


Example 2  Reflection on a Coordinate Plane
COORDINATE GEOMETRY  Quadrilateral AXYW has vertices A(-2, 1), X(1, 3), Y(2, -1), and W(-1, -2). 

a.  Graph AXYW and its image under reflection in the x-axis. Compare the coordinates of each vertex with the coordinates of its image.

file_5.png


file_6.wmf


Use the vertical grid lines to find a corresponding point	
for each vertex so that the x-axis is equidistant from each
vertex and its image.
A(-2, 1)  A(-2, -1) 
X(1, 3)  X(1, -3) 
Y(2, -1)  Y(2, 1)
W(-1, -2)  W(-1, 2)

Plot the reflected vertices and connect to form the image AXYW.
The x-coordinates stay the same, but the y-coordinates are opposite. 
That is, (a, b)  (a, -b).


b.  Graph AXYW and its image under reflection in the origin. Compare the coordinates of each vertex with the coordinates of its image.
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 passes through the origin, use the horizontal	
and vertical distances from A to the origin to find the 
coordinates of A. From A to the origin is 1 unit down 
and 2 units right. A is located by repeating that pattern 
from the origin. One unit down and 2 units right 
yields A(2, -1).
A(-2, 1)  A(2, -1) 
X(1, 3)  X(-1, -3) 
Y(2, -1)  Y(-2, 1) 
W(-1, -2)  W(1, 2)

Plot the reflected vertices and connect to form the image AXYW. Comparing coordinates shows that (a, b)  (-a, -b).


c.  Graph AXYW and its image under reflection in the line y = x. Compare the coordinates of each vertex with the coordinates of its image.

The slope of y = x is 1. file_10.unknown
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 is perpendicular	file_11.png
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to y = x, so its slope is -1. From A to the line
y = x, move down 1.5 units and right 1.5 units.
From the line y = x move down 1.5 units and 
right 1.5 units to A(1, -2).
A(-2, 1)  A(1, -2) 
X(1, 3)  X(3, 1) 
Y(2, -1)  Y(-1, 2) 
W(-1, -2)  W(-2, -1)

Plot the reflected vertices and connect to form the image AXYW. Comparing coordinates shows that (a, b)  (b, a).

Example 3  Use Reflections
GAMES  Casey is playing pinball. He needs to	file_13.png
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launch the ball from S and hit the target labeled A. 
However, there is a barrier in front of target A. 
Describe how he should launch the ball to hit target A 
and miss the barrier.
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If Casey tries to launch the ball directly at target A, 	
he will strike the barrier. So, he can mentally 
reflect A in the line that contains the right border 
of the game. If he launches the ball at the reflected 
image of the target, the ball will strike the border, 
and it will rebound on a path toward the target.







Example 4  Draw Lines of Symmetry
Determine how many lines of symmetry a regular pentagon has. Then determine whether a regular pentagon has point symmetry.	file_17.png
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A regular pentagon has five lines of symmetry.
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A regular pentagon does not have point symmetry. As segments are drawn between images and preimages, there is no one point that is the midpoint of the segments.

