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Rotations

Reteaching
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A turning of a geometric figure about a point is a rotation. The center of rotation is the point about which the figure is turned. The number of degrees the figure turns is the angle of rotation. (In this chapter, rotations are counterclockwise unless otherwise noted.)
A rotation is an isometry. The image and preimage are congruent.
ABCD is rotated about Z. ABCD is the preimage and 
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 is the image. The center of rotation is point Z. The angle of rotation is 82(.
A composition of rotations is two or more rotations in combination. If the center of rotation is the same, the measures for the angles of rotation can be added to find the total rotation of the combination.
Exercises
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Complete the following steps to draw the image of (XYZ under an 80° rotation about point T.
1. Draw (XTX( so that m(XTX( = 80 and 
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.
2. Draw (ZTZ' so that m(ZTZ' = 80 and
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.
3. Draw (YTY( so that m(YTY( = 80 and 
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4. Draw 
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, and 
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 to complete (X(Y(Z(.
Copy ∆XYZ to complete Exercises 5-7.
5. Draw the image of (XYZ under a 120( rotation about T.
6. Draw a point S inside (XYZ. Draw the image of (XYZ under a 135( rotation about S.
7. Draw the image of (XYZ under a 90( rotation about Y .
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Rotations
Reteaching (continued)

In a regular polygon, the center is the same distance from every vertex. Regular polygons can be divided into a number of congruent triangles. The number of triangles is the same as the number of sides of the polygon. The measure of each central angle (formed by one vertex, the center, and an adjacent vertex) 

is .
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In regular hexagon MNOPQR, the center and the vertices can be used to divide the hexagon into six congruent triangles. The measure of each central angle is 
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, or 60.
Problem
In regular pentagon QRSTU, what is the image of point Q for a rotation of 144( about point Z?
First find the measure of the central angle of a regular pentagon.

[image: image13.wmf]360

72

5

mRZS

Ð==


When Q rotates 72(, it moves one vertex counterclockwise. When Q rotates 144(, it moves two vertices counterclockwise. So, for a rotation of 144(, the image of Q is point T.
Exercises
Point Z is the center of regular pentagon QRSTU. Find the image of the given point or segment for the given rotation.
8. 216( rotation of S about Z
9. 144( rotation of 
[image: image14.wmf]TU

about Z
10. 360( rotation of Q about Z
11. 288( rotation of R about Z
12. is the measure of the angle of rotation that maps T onto U?
(Hint: How many vertices away from T is U, counterclockwise?)
13. What is the measure of the angle of rotation for the regular hexagon ABCDEF that maps A onto C?
14. What is the measure of the angle of rotation for the regular octagon DEFGHIJK that maps F onto K?
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