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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 g i

of x° maps every point Q in the plane to
a point Q' so that one of the following
properties is true.

e If O is not the center of rotation P, Q'
then QP = Q'P and m£ZQPQ' = x°, or

e If Q is the center of rotation P, then center of —
0=20". rotation

angle of
rotation
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Coordinate Rules for Rotations about the Origin

When a point (a, b) is rotated counterclockwise
about the origin, the following are true.

e For a rotation of 90°,
(a, b) = (—b, a).

e For a rotation of 180°,
(a, b) —> (—a, —b).

e For a rotation of 270°,
(a, b) > (b, —a).
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Dilations

A dilation is a transformation in which a figure is enlarged or reduced with respect
to a fixed point C called the center of dilation and a scale factor &, which is the

ratio of the lengths of the corresponding sides of the image and the preimage.

A dilation with center of dilation C and scale factor kK maps every point P in a

figure to a point P’ so that the following are true.
7\
QI

P
* If P is not the center point C, then the image C vA

point P’ lies on CP. The scale factor k is a 3
positive number such that k = C(;I; E ’

RI

e If P is the center point C, then P = P’.

* Angle measures are preserved.
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Vectors

The diagram shows a vector. The initial point, | |

or starting point, of the vector is P, and the ! = Q|
terminal point, or ending point, is Q. The vector

is named P_Q. , which is read as “vector PQ.” The
horizontal component of PQ is 5, and the vertical =
NN is 3. Tho GompoMleabion of a geglor | |° U 9
combines the horizontal and vertical components. e ELE]
So, the component form of PQ is (5, 3).

3 units
up
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Translations

A translation moves every point of

a figure the same distance in the

same direction. More specifically,

a translation maps, or moves, the
points P and Q of a plane figure along
a vector {a, b) to the points P’ and Q’,
so that one of the following
statements is true.

« PP’ = QQ' and PP’ |QQ’, or

3

¥ P'(x, + a, y, + b)

P(xy, )

Q'(x, +a,y, + b)
Q(XZI yz)

A

/

Y

e PP’ = QQ' and PP’ and QQ’ are collinear.
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Reflections

A reflection is a transformation that uses a llne like a mirror to reflect a figure.

The mirror line is called the line

A reflection in a line m maps every point
P in the plane to a point P’, so that for R
each point one of the following properties
18 true. P
e If P is not on m, then m is the

perpendicular bisector of PP, or m

e If Pisonm,thenP = P'. point Pnoton m

point Pon m
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Coordinate Rules for Reflections

e If (a, b) is reflected in the x-axis, then its image is the point (a, —b).
e If (a, ) is reflected in the y-axis, then its image is the point (—a, b).
e If (a, b) is reflected in the line y = x, then its image is the point (b, a).

e If (a, b) is reflected in the line y = —ux, then its image is the point (—b, —a).




