A rotation, or furn, is a transformation in T
Key Vocabulary 1) urn

_ which a figure is rotated about a point
ofationiyp=50) called the center of rotation. The number Angle
center of O, (2 56 of degrees a figure rotates is the of rotation
angle of rotation, p. 56 angle of rotation. ™
Center of
rotation

m Identifying a Rotation ~

You must rotate the puzzle piece 270° clockwise
about point P to fit it into a puzzle. Which piece
fits in the puzzle as shown? P

‘R R

Rotate the puzzle piece 270° clockwise about point P.

,‘g

When rotating figures, it
may help t0 sketch the
rotation in several step15,

as shown in Example 1. !

So, the correct answer is C.

Tr Yy [t Tell whether the blue figure is a rotation of the red figure
about the origin. If so, give the angle and direction of rotation.

1. y 2. y
4 4
3 \ 3
2 2
1 1
—4 -3 -2 0] 1 2 3 4x —4 -3 -2 0] 1 2 3 4x
\ , -
\ :_3 :73
L4 —4
| |

_

56 Chapter2  Transformations @) Multi-Language Glossary at BigldeasMath.com



You can use coordinate rules to find the coordinates of a point after a rotation of
90°, 180°, or 270° about the origin.

Key ldea

q Rotations in the Coordinate Plane Ay
| » _ When a point (x, y) is rotated (—y, %)
A counterclockwise counterclockwise about the . y)
rotation of n° is the same origin, the following are true. Netooe
as a clockwise rotation 1 {80
of (360 — N)°- i‘t‘;‘gg:y' e For arotation of 90°, (x, y) — (—y, x). B X
lockwise I ) .
(?f;o is the same as ? ] ¢ For arotation of 180°, (x, y) — (—x, —y). (x ) 2700
ise rotatio ' ] -

unterclockwise 10 : o _ (y, —x)

o (360 — )" e For arotation of 270°, (x, y) — (y, —x). ‘
In a rotation, the original figure and its image are identical.

N

m Rotating a Figure ~N

The vertices of a trapezoid are W(—4, 2), X(-3,4), Y(—1, 4), and
Math Practice Z(—1, 2). Rotate the trapezoid 180° about the origin. What are the
coordinates of the image?

Build Arguments

A point (x, y) rotated 180° about the origin results in an image with

Explain why you do
not need to specify coordinates (—x, —y).
direction when
rotating a figure 180°. (%, y) > (—x, —y) X v, 7
W(—4,2)——> W'(4, —2)
1% V4 turn 180°
X(—3,4)—>X'(3, —4) ‘ |
Y(—1,4) Y'(1, —4) —4-3-2 |oN\® 2 4V|J/C,
=2
Z(—-1,2)—>Z'(1, —2) L3 4
L
[ VY X'

The coordinates of the image are W’(4, —2), X'(3, —4), Y'(1, —4),
and Z'(1, —2).

Tr 4 [t The vertices ofa figure are given. Rotate the figure as described.
Find the coordinates of the image.

3. J(—4,—-4),K(—4,2),L(—1,0), M(—2, —3); 180° about the origin

4. P(-3,2),Q(6,1), R(—1, —5); 90° counterclockwise about the origin

5. A(5,3), B(4, —1), C(1, —1); 90° clockwise about the origin

)
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m Using More Than One Transformation ~N

D/ A! 3 y AH DH
Common Error 2
Be sure to pay ! Reflect the rotated
attention to —4 12 | 4 [x figure in the y-axis.

is clockwise or

whether a rotation C B | [turn90°B7 |C"
counterclockwise. [ ]

The vertices of a rectangle are A(—3, —3), B(1, —3), C(1, —5), and
D(—3, —5). Rotate the rectangle 90° clockwise about the origin,
and then reflect it in the y-axis. What are the coordinates of the image?

Draw ABCD and
rotate it 90° clockwise.

The coordinates of the image are A"(3, 3), B"(3, —1), C"(5, —1),
and D" (5, 3).

Try It

6. The vertices of a triangle are P(—1, 2), Q(—1, 0), and R(2, 0).
Rotate the triangle 180° about the origin, and then reflect it in
the x-axis. What are the coordinates of the image?

J

<05

\/_

3:0 Self-Assessment for Concepts & Skills —

Solve each exercise. Then rate your understanding of the success criteria
in your journal.

P
7. IDENTIFYING A ROTATION Tell whether the blue figure is a rotation
of the red figure about point P. If so, give the angle and direction
; of rotation.
8. DIFFERENT WORDS, SAME QUESTION Which is different?
Jrla B Find “both” answers.
3 N What are the coordinates of the image after
f a 90° clockwise rotation about the origin?
C
—4 -3 -2 o 2 3 4x

What are the coordinates of the image after

a 270° clockwise rotation about the origin?

What are the coordinates of the image after turning

the figure 90° to the right about the origin?

What are the coordinates of the image after a 270°
counterclockwise rotation about the origin?
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