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Review Examples 
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5. Describe every transformation that maps this figure to itself: a regular hexagon (6 sides) that is centered about the origin and that has a vertex at (4, 0).
6. 
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8. 
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2. Atransformation is an operation that maps, or moves, a pre-image onto an image.
In each transformation defined below, it is assumed that all points and figures are
in one plane. In each case, AABC is the pre-image and AA'BC' is the image.

A translation maps every two points
Pand Q to points P and @ so that
the following properties are true:

PP=QQ
PPlioQ

¢ arfa c

A reflection across a line m maps
every point R to R’ so that the following
properties are true:

« IfRisnotonm, then m is the
perpendicular bisector of RR.

« IfRisonm, then Rand R are the
same point.
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A rotation of x° about a point @ maps
every point S to S' so that the following
properties are true:

+ SQ=SQand m/SQS = x°.
« Pre-image point Q and image point Q'
are the same.

Note: @S and QS' are radii of a circle with
center Q.
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3. Atransformation in a coordinate plane can be described as a function that maps
pre-image points (inputs) to image points (outputs). Translations, reflections,
and rotations all preserve distance and angle measure because, for each of
those transformations, the pre-image and image are congruent. But some types
of transformations do not preserve distance and angle measure because the
pre-image and image are not congruent.

c
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Transformation 7,
1234567809 6
]
T, 0,9 = (2%, )
Ty = (x+2,y) T, stretches AABC horizontally by
T, translates AABC to the right 2 units. the factor 2.
T, preserves distance and angle measure T, preserves neither distance nor

because AABC = AABC. angle measure.
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4.

If vertices are not named, then there might be more than one transformation that
will accomplish a specified mapping. If vertices are named, then they must be
mapped in a way that corresponds to the order in which they are named.

Figure 1 can be mapped to Figure 2
by either of these transformations:

« areflection across the y-axis (the
upper-left vertex in Figure 1 is
mapped to the upper-right vertex
in Figure 2) or

« atranslation 4 units to the right
(the upper-left vertex in Figure
1 is mapped to the upper-left
vertex in Figure 2).

ABCD can be mapped to EFGH by a
reflection across the y-axis, but not
by a translation.

The mapping of ABCD — EFGH
requires these vertex mappings:
A—EB—FC—GandD—H.
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The smaller triangle is transformed to create the larger triangle. Which of these is.
the scale factor of the dilation centered at the point (0, 0)2
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Draw the image of each figure, using the given transformation.
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Reflect across the x-axis.
Use the translation (x,y) — (x= 3, + 1).
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Reflect across the line y = x.

Identify the vertices. The reflection
image of each point (x, y) across the
line y = ~x is (¥, X).
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Specify a sequence of transformations that will map ABCD to PQRS in each case.
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Describe every transformation that maps each given figure to itself.
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A regular pentagon is centered about the origin and has a vertex at (0, 4).

Which transformation maps the pentagon to itself?

A. a reflection across line m

B. a reflection across the x-axis

C. a clockwise rotation of 100° about the origin
D. a clockwise rotation of 144° about the origin
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A parallelogram has vertices at (0, 0), (0, 6), (4, 4), and (4, -2).

Which transformation maps the parallelogram to itself?

A. a reflection across the line x
B. a reflection across the line y
C. arotation of 180° about the point (2, 2)
D. a rotation of 180° about the point (0, 0)
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Which sequence of transformations maps AABC to ARST?

epr

Reflect AABC across the line x = ~1. Then translate the result 1 unit down.
Reflect AABC across the line x = ~1. Then translate the result 5 units down.
Translate AABC 6 units to the right. Then rotate the result 90° clockwise about
the point (1, 1).

Translate AABC 6 units to the right. Then rotate the result 90° counterclockwise
about the point (1, 1).
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UNIT 1: TRANSFORMATIONS IN THE COORDINATE PLANE

In this unit, students review the definitions of three types of transformations that
preserve distance and angle: rotations, reflections, and translations. They investigate
how these transformations are applied in the coordinate plane as functions, mapping
pre-image points (inputs) to image points (outputs). Using their knowledge of basic
geometric figures and special polygons, they apply these transformations to obtain
images of given figures. They also specify transformations that can be applied to
obtain a given image from a given pre-image, including cases in which the image and
pre-image are the same figure.
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Experiment with Transformations in the Plane

MGSE9-12.G.C0.1 Know precise definitions of angle, circle, perpendicular line, parallel
line, and line segment, based on the undefined notions of point, line, distance along a
line, and distance around a circular arc.

MGSE9-12.G.C0.2 Represent transformations in the plane using, e.g., transparencies
and geometry software; describe transformations as functions that take points in

the plane as inputs and give other points as outputs. Compare transformations that
preserve distance and angle to those that do not (e.., translation versus horizontal
stretch).

MGSE9-12.G.C0.3 Given a rectangle, parallelogram, trapezoid, or regular polygon,
describe the rotations and reflections that carry it onto itself.

MGSE9-12.G.C0.4 Develop definitions of rotations, reflections, and translations in
terms of angles, circles, perpendicular lines, parallel lines, and line segments.

MGSE9-12.G.C0.5 Given a geometric figure and a rotation, reflection, or translation,
draw the transformed figure using, e.g., graph paper, tracing paper, or geometry
software. Specify a sequence of transformations that will carry a given figure onto
another.
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KEY IDEAS

1. Aline segment is part of a line; it consists of two points and all points between
them. An angle is formed by two rays with a common endpoint. A circle is the set of
all points in a plane that are equidistant from a given point, called the center; the
fixed distance is the radius. Parallel lines are lines in the same plane that do not
intersect. Perpendicular lines are two lines that intersect to form right angles.
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