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4 3: Rotations
ometry

Essential Question

How can you rotate a figure in a coordinate plane?

FRANE, YOU'VE GOT ANOTHER DATE WiTH WHEN WE FIRST MET, SHE
\ POLLY HEDRON FOR $AW ME A5 A SQUARE....

YEARS $HE \
’, WOULDN'T HAVE :
P2 ANYTHING TO X
PO WITH YOU-—- g :
WHAT cu.ﬂmsem —

. BUT AFTER SHE WENT OUT AND THEN THAT  --SHE STARTED TO $EE ME
WITH THAT PINHEADED ACUTE orruse GUY.. NOT A5 A SQUARE, BUT AS
MISTER “RIGHT"|

=B ._ ‘
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Graph the points below , then rotate the points counterclockwise
about the origin by the given angle.
State the coordinates of the image.

1.A(2, 1); 900

2.B(4, 1); 900

3. C(Z: 4); 900

4. Now repeat the
process for a rotation

of 180¢° (all 3 points),

5. Now repeat the process for a rotation of >7(°
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Work with a partner.

a. Use dynamic geometry software to draw any triangle and label it
NABC.

b. Rotate the triangle 90° counterclockwise about the origin to form

AABC',

c. What is the relationship between the coordinates of the vertices of
NAABC and those of AA'B'C"?

d. What do you observe about the side lengths and angle measures of
the two triangles?

Sa_m])]e
P o
A 8 Ci4, 1)
h T D(0, 0)
. i
Work with a partner.
. . ° AY B
a. The point (x, y) is rotated 90 5 /+
counterclockwise about the origin. Write a S /
rule to determine the coordinates of the ,’
image of (x, y). _ 1 [ 1.
-5 -3 |[-1 | 1 | | 5x
\[I
b. Use the rule you wrote in part (a) to rotate r C
ANABC 90° counterclockwise about the IR

origin. What are the coordinates of the
vertices of the image, A A'B'C'?

c. Draw A A'B'C'. Are its side lengths the

same as those of A ABC? Justify your
answer.
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Work with a partner.

a. The point (x, y) is rotated 180° s /*B
counterclockwise about the origin. Write a A,( |
rule to determine the coordinates of the ,%'
image of (x, y). Explain how you found the _ 1 I [,
rule. -5 [-3 |-1 1 i' 5 X
I \[C
Y

b. Use the rule you wrote in part (a) to rotate
NAABC (from Exploration 2) 180°
counterclockwise about the origin. What are
the coordinates of the vertices of the image,
NA'B'C?

G) Core Concept

Rotations

A rotation is a transformation in which a figure is turned about a fixed point
called the center of rotation. Rays drawn from the center of rotation to a point
and its image form the angle of rotation.

A rotation about a point P through an angle R f
of x° maps every point Q in the plane to R
a point Q' so that one of the following r

properties is true.

« If Q is not the center of rotation P, Q' '{K_ __angle of
then QP = Q'P and m£ZQPQ" = x°, or rotation
* [If Q is the center of rotation P, then center of — p

0=0". rotation
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&) Core Concept

Coordinate Rules for Rotations about the Origin

When a point (a, b) is rotated counterclockwise

about the origin, the following are true. (b, 2) y
—D, a

LY

» For a rotation of 90°, (a, b)

(a, b) — (—b, a). 90°

« For a rotation of 180°, <
(a, b) = (—a, —b).

=Y

» For a rotation of 270°, (—a, —p) 270° |
(a.b) — (b. —a). (b, —a)

Graph quadrilateral RSTU with vertices R(3, 1), S(5, 1), T(5, -3), and
U(2, -1) and its image after a 270° rotation about the origin.

A
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&) Postulate

Postulate 4.3 Rotation Postulate
A rotation is a rigid motion.

Graph RS with endpoints R(1, -=3) and S(2, -6) and its image after the
composition.

Reflection: in the y-axis

Rotation: 90° about the origin

Does the figure have rotational symmetry? If so, describe any rotations
that map the figure onto itself.

a. parallelogram b. regular octagon c. trapezoid

LS () S

Determine whether the figure has rotational symmetry. If so,
describe any rotations that map the figure onto itself.

rhombus octagon right triangle

>
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