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Draw Rotations In Lesson 4-7, you learned that a rotation or turn moves every
point of a preimage through a specified angle and direction about a fixed point.

KeyConcept Rotation

A rotation about a fixed point, called the center of rotation, through an
angle of x° is a function that maps a point to its image such that

« if the point is the center of rotation, then the image and preimage are
the same point, or

« if the point is not the center of rotation, then the image and preimage
are the same distance from the center of rotation and the measure of
the angle of rotation formed by the preimage, center of rotation, and
image points is x.

A’ angle of rotation
.
N\
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C ™ centerof

rotation
A’is the image of A after a 120°

rotation about point C.
A\
The direction of a rotation can be either clockwise ﬁ h
or counterclockwise. Assume that all rotations are N *
counterclockwise unless stated otherwise. clockwise counterclockwise
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Example 1

Copy AABC and point K. Then use a A
protractor and ruler to draw a 140° o

rotation of AABC about point K. kK C

Sk :
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S\mh —
m Draw a segment from A to K. (14 Draw a 140° angle using KA.

P
K c
B
Use a ruler to draw A’ such Repeat Steps 1-3 for vertices B
that KA’ = KA. and C and draw AA'B'C’.
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Copy each figure and point K. Then use a protractor and ruler to draw a
rotation of the figure the given number of degrees about K.

1A. 65 Sx\ P
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1B. 170° SK\P
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Draw Rotations in the Coordinate Plane When a point is rotated 90°, 180°, or
I 270° counterclockwise about the origin, you can use the following rules.

| KeyConcept Rotations in the Coordinate Plane |
90* Rotation Exampl A ccw

L, T T
To rotate a point 90° counterclockwise about the i = [ F25 lMmage
origin, multiply the y-coordinate by —1 and then c ri 3'“ - !

interchange the x- and y-coordinates. s n \'.‘.e'gvo\ ‘xf_ff",.- P62 FARIM 0.3@_
symbols (x, ) — (-0 Kola mT % I
180° Rotation Example y
To rotate a point 180° counterclockwise about the " YVLOL
origin, multiply the x- and y-coordinates by —1. mn;',--._) - P(5,2) P(‘C \m 3?’
Symbols (x, ¥} — (—x, =0 .___.-J" o x
‘k \'" . ,* P—5,—2)
OTtQ\ﬂ Imaqe
~ 4
270° Rotation Example ) ¥
To rotate a point 270° counterclockwise about the L PG pPre. Mo,ae_
origin, multiply the x-coordinate by —1 and then 20~~~
interchange the x- and y-coordinates. ‘x;\o x
\
Symbols (x, ) — (¥, —x) \ P (2, —5)

\W\QSQ
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StudyTip

Clockwise Rotation
Clockwise rotation can be
designated by a negative
angle measure. For example
a rotation of —90° about
the origin is a rotation 90°
clockwise about the origin.

StudyTip

360° Rotation A rotation of
360° about a point returns a
figure to its original position.
That is, the image under a
360° rotation is equal to

the preimage.

Rqo : Qockwaise q0° = szo-qo = R?:to CLW
‘I%D"C-»QDC_\Q\Q(SQ l80° = R3l00-l20= RWSD CCuw

R‘Z‘lo * clockwise 210 = E?»laO'Z‘lD = R gp Cew
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Triangle POR has vertices P(1, 1), Q(4, 5), and R(5, 1). Graph APQR and
its image after a roctation 90° about the origin.

y

Multiply the y-coordinate of each vertex Q1. 9) Q. 5) ]
by —1 and interchange. =7 (/, ’ \\\
Cy =y RulRe T %
P(1,1) — P(-1,1) HER Y )Q

’ PN Lea,nt R,
Q4,5 — Q-5 4) o X
R(5,1) — R(-1,5)
Graph APQR and its image AP'Q'R".

Direct \so me-\rg_



GEOM 2-4 3.notebook October 17, 2019

2. Parallelogram FGHJ has vertices F(2, 1), G(7, 1), H(6, —3), and J(1, —3).
Graph FGHJ and its image after a rotation 180° about the origin.

RI%D (X)) —> (=%X-Y)

: F\DY—F'(¢2-1)

[z ]l GOD—G ¢71)

| T HOLD TR (-6,3)

G F \
3033 (13)
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Draw Rotations A rotationis a ransformation that moves every point of the preimage through a specified angle, x°,
and direction about a fixed point called the center of rotation.

« If the point being rotated is the center of rotation, then the image and preimage are the same point.

+ If the point being rotated is not the center of rotation, then the image and preimage are the same distance from the
center of rotation and the measure of the angle of rotation formed by the preimage, center of rotation, and image

points is x.
Example: Use a protractor and ruler to drawa 110° rotation of square LMNO about point P. L
SkK\P ©
. M
P
N
Step 1 Draw a segment from L Step2 Draw a 110° angle A
vertex L to point P. o using PL as one side. - 11?
p mM Ty M
P Py
N
Step 3 Use aruler to draw L' L Step 4 Repeat steps 1-3 M
such that PL'=PL. L's o for vertices M, N, L W .. L
”‘.fJ][_J.r a | and O and draw square 07
P L'MN O <N M
N 0T
N

10
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Exercises SK‘ P

Use a protractor and a ruler to draw the specified rotation of each figure about point K.

October 17, 2019
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2.45°

S\
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3.135°

SK\P

L
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Draw Rotations In The Coordinate Plane The following rules can be used to rotate a point 30°, 180°, or 270°
counterclockwise about the origin in the coordinate plane.

To rotate Procedure .
90° Multiply the y-coordinate by —1 and then interchange the x- and y-coordinates. (—\)‘ X )
180° Multiply the x- and y-coordinates by 1. <—x - \I r
270° Multiply the x-coordinate by -1 and then interchange the x-and y-coo;dinates. ( Y ‘-x )
Example: Parallelogram WXYZ has vertices FF{-2, 4), X(3, 6), ¥(5, 2), and Z(0, 0). LI 1g ¥ 11
Graph parallelogram WX¥Z and its image after a rotation of 270° about the origin. HEEN | X
Multiply the x-coordinate by —1 and then interchange the x-and y-coordinates. 1 W
(x. %) - (¥ — | \eAY
M-2.4) —  W(4,2) EEEE4 Ji e
X3, 6) —~  X(6.-3) T
15.2) — __ ¥2.-5) T8
200~ 700 >—7 (0,0) v's Tha center

of rotohem .

14
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Exercises

Graph each figure and its image afier the specified rotation about the origin.

2. ALMNhas vertices L(—1, —1),

1. wapezoid FGHI has vertices FI(7, 7),
M0, —4), and M—6, -2); 90°

G(9,2). H(3.2), and I(5, 7); 90°

; )
ﬂf ..... s——
-8 -4 o] | 4 | &x =8 -4 | |4  8x
L1, 1 I
-lq -8

15
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3. A4BChas vertices 4(-3,5), B(D, 2),

and C(-5, 1); 180°

ﬂ .....
4 4
4 .D I
S EL [ 4 | 8x
{ —4f

-8

4. parallelogram PORS has vertices P(4, 7),

0(6, 6). R(3.-2).and 5(1.—1); 270°

¥
B

4 4
o I\

-3 -4

-8

4

1
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