
Dear Family,
The next unit your child will be studying in mathematics class this year is
Kaleidoscopes, Hubcaps, and Mirrors: Symmetry and Transformations. This unit
is an introduction to the topic in mathematics called transformational geometry.

UNIT GOALS
Students often have an intuitive understanding of symmetry. Though students
begin recognizing symmetric figures at an early age, the analytic understanding
needed to confirm symmetry and to construct figures with given symmetries
requires greater mathematical sophistication. Kaleidoscopes, Hubcaps, and
Mirrors, the last geometry and measurement unit in the Connected Mathematics
curriculum, helps students to refine their knowledge of symmetry and to use it
to make mathematical arguments.

Symmetry is commonly described in terms of transformations. Symmetry
transformations include reflections, rotations, and translations. These
transformations preserve both angle measures and side lengths, resulting in an
image that is congruent to the original figure. This unit will stimulate and
sharpen students’ awareness of symmetry, congruence, and their connections.

HELPING WITH HOMEWORK
You can help with your child’s homework and encourage sound mathematical
habits as your child studies this unit by asking questions such as:

• How can a systematic design be described so that someone could 
re-create it? 

• Exactly what specific information about distances can we use when we
make an image under reflection? Under rotation? Under transformation?

• If figures are the same shape and size, how are measures of the sides
and angles related?

• What measures of sides and angles in two shapes are known, and can
I conclude from these measures that the two shapes are congruent?

• What connections between geometry and algebra help create certain
kinds of designs?

In your child’s notebook, you can find worked-out examples from problems done in
class, notes on the mathematics of the unit, and descriptions of the vocabulary words.

HAVING CONVERSATIONS ABOUT THE MATHEMATICS IN
KALEIDOSCOPES, HUBCAPS, AND MIRRORS
You can help your child with his or her work for this unit in several ways:

• Talk with your child about the ideas presented in the text about
symmetry. Look with your child for examples of each type of symmetry.

• Look over your child’s homework and make sure that all questions are
answered and that explanations are clear.

A few important mathematical ideas that your child will learn in Kaleidoscopes,
Hubcaps, and Mirrors are given on the back. As always, if you have any
questions or concerns about this unit or your child’s progress in class, please feel
free to call.

Sincerely,
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On the CMP Parent Web Site, you can learn more about the mathematical goals of
each unit, see an illustrated vocabulary list, and examine solutions of selected ACE
problems. http://PHSchool.com/cmp2parents42 Kaleidoscopes, Hubcaps, and Mirrors

This letter A has reflection symmetry 
because a reflection in the vertical line 
will match each point on the left half with 
a point on the right half. The vertical line is
the line of symmetry.

This design has rotation symmetry because
a rotation of 120° or 240° about point P
will match each flag with another flag.
Point P is the center of rotation. The 
angle of rotation is 120°, the smallest
angle through which the design can 
be rotated to match with the original
position.

This figure is part of a 
translation-symmetric design.
If this design continued in
both directions, a slide to 
the right or left would 
match each flag with 
another.

The point A and its reflection image point A' lie on a line that 
is perpendicular to the line of symmetry and are equidistant
from that line.

Point B and its image point B' are equidistant from the center
of the rotation P. A point under a rotation “travels” on the arc
of a circle, and the set of circles on which the points of the
figure “travel” are concentric circles with P as their center. The
angles formed by the vertex points of the figure and their
rotation images all have measures equal to the angle of turn.

If you draw the segments connecting a number of points to
their images, the segments will be parallel and all the same
length. The length is equal to the magnitude of the translation.

You can make an image of one figure which will fit exactly on
top of the other by a combination of symmetry transformations.

P

Types of Symmetry
REFLECTION SYMMETRY A design has
reflection symmetry if a reflection in a line
makes an image that fits exactly onto the
original figure or design.

ROTATION SYMMETRY A design has rotation
symmetry if a rotation other than a full turn
about a point makes an image that fits
exactly onto the original figure or design.

TRANSLATION SYMMETRY A design has
translation symmetry if a translation, or
slide, maps the figure onto itself.

REFLECTIONS A reflection can be specified by
giving the line of reflection.

ROTATIONS A rotation can be specified by
giving the center of rotation and the angle
of the turn.

TRANSLATIONS A translation can be specified
by giving the length and direction of the
slide. Usually, an arrow with the appropriate
length and direction is drawn.

Congruent Figures
Figures of the same size and shape are
congruent.

Symmetry Transformations
Symmetry transformations—reflections, rotations, and translations—move points to image
points so that the distance between any two original points is equal to the distance between
their images. Students examine figures and their images under reflections, rotations, and
translations, measuring key distances and angles. They use their findings to determine how
they can specify a particular transformation so that another person could perform it exactly.
They can also use this information about preserved distances to reason about shapes which
have symmetry.

Important Concepts and Examples


