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Compositions of Reflections
9-6

Reteaching
Two congruent figures in a plane can be mapped onto one another by a single reflection, compositions of reflections, or glide reflections.
Compositions of two reflections may be either translations or rotations.
If a figure is reflected across two parallel lines, it is a translation.
If a figure is reflected across intersecting lines, it is a rotation.
For both translations and rotations, the preimage and the image have the
same orientation.
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The arrow is reflected first across line ℓ and then across line m. Lines ℓ and m are parallel. These two reflections are equivalent to translation of the arrow downward.
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The triangle is reflected first across line ℓ and then across line m. Lines ℓ and m intersect at point X. These two reflections are equivalent
to a rotation. The center of rotation is X and
the angle of rotation is twice the angle of intersection, in this case 2 × 90(, or 180(.
A composition of a translation and a reflection is a glide reflection. For both reflections and glide reflections, the image and the preimage have opposite orientations.
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ΔN(O(P( is the image of ∆NOP, for a glide reflection where the translation is (x, y) ( (x + 4, y ( 1) and the line of reflection is y = (1.
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Compositions of Reflections
9-6

Reteaching (continued)
Problem
00
What transformation maps the figure ABCD onto the figure EFGH shown at the right?
The transformation is a glide reflection. It involves a translation, or glide, followed
by a reflection in a line parallel to the translation vector.
Exercises
· Draw two pairs of parallel lines that intersect as shown at the right.

· Draw a nonregular quadrilateral in the center of the four lines.

· Use paper folding and tracing to reflect the figure and its images so that there is a figure in each of the nine sections.

· Label the figures 1 through 9 as shown.

Describe a transformation that maps each of the following.
1. figure 4 onto figure 6
2. figure 1 onto figure 2
3. figure 7 onto figure 5
4. figure 2 onto figure 9
5. figure 1 onto figure 5
6. figure 6 onto figure 7
7. figure 8 onto figure 9
8. figure 2 onto figure 8
P(2, 3) ( P( by a glide reflection with the given translation and line of reflection. What are the coordinates of P(? (Hint: it may help to graph the transformations.)
9. (x, y) ( (x + 3, y ( 2); y = 0
10. (x, y) ( (x ( 4, y + 2); x = 0
11. (x, y) ( (x, y ( 3); y = x
12. (x, y) ( (x ( 2, y ( 3); y = 4
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