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CHAPTER 2 Shapes in Qur Lives

5. Bingo is played on a 5-by-5 grid of squares in which

certain squares must be covered in order to win,
usually five squares in a row vertically, horizontally,
or diagonally, as shown next.

To make bingo games more interesting, other grid
patterns are often chosen to be winners. Several ex-
amples are shown. For each one, tell whether the
pattern has reflection symmetry, rotation symmetry,
or both.

Mickey

Bowtic Sherbet
Mouse ) glass
(@ (b) (©

. For each of the following Bingo patterns, tell

whether the pattern has reflection symmetry, rota-
tion symmetry, or both.

i R e
Kite and Letter
tail 1
(a) (©

. Complete the figure shown next, assuming that it

has the following rotation symmetries about-the
given point. (Hint. Use a protractor and a ruler or
COMpass.)

a. 180° rotation symmetry
b. 90°, 180°, and 270° rotation symimetries
¢. 120° and 240° rotation symmetries

d. Which of the completed figures from parts (a)
through (c) have reflection symmetry through the
dashed horizontal line?

8.

10.

Complete the next figure assuming that it has the
following Totation symmetries about the given point.
{Hint: Use a protractor.)

a. 180° rotation symmetry

b, 90°, 180°,.and 270° rotation symmetries

¢. 120° and 240° rotation symmetries

d. Which of the completed figures from parts (a)
through (c) have reflection symmetry through the
dashed horizontal line?

. Half of a strip pattern is shown. The pattern extends

indefinitely in both directions. Complete the strip
pattern given that it has reflection symmeiry with
respect to the dashed horizontal line. Then use
crystallographic notation to classify the completed
pattern.

Half of a strip pattern is shown. The pattern extends
indefinitely to the left. Complete the strip pattern
given that it has reflection symmetry with respect to
the dashed vertical line. Use crystallographic nota-
tion to classify the completed pattern.

Problems 11 and 12

Consider the strip patterns shown and the symmetries
described in this section. Describe the symmetries, if
any, of each strip pattern and use erystallographic nota-
tion to classify the completed pattern.

(a) {b)
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104 * CHAPTER 2  Shapes in Qur Lives

21. Consider the following points: 4(8, 3), B(Q, =7},
C{—3,0), and D{—2, 5).

I

a. Find the coordinates of the images of points 4, 5,
C, and D under a reflection with respect to the x-
axis.

b. Find the coordinates of the images of points 4, B,
C, and D under a reflection with respect to the y-
axis,

c. Find the coordinates of the images of points 4, 5B,
C, and D under a reflection with respect to the
line /L.

22, Consider the following points: A(7, —1), B(3, 3),
C(—4,8),and D(—6, —8).

I A

Ll

a. Find the coordinates of the images of points 4, B,
C, and D under a reflection with respect to the x-
axis.

b. Find the coordinates of the images of points 4, B,
C, and D under a reflection with respect to the y-
axis. .

¢. Find the coordinates of the images of points 4, B,
C, and P under a reflection with respect to the
line £ '

23. For each triangle shown, use a protractor, a com-
pass, and the definition of a reflection to draw the
image of A4BC under the reflection with respect to
line L

(b)

< > ]

24. For each triangle shown, use a protractor, a compass,
and the definition of a reflection to draw the image
of AABC under the reflection with respect to line /.

Y

(ay |

(b)

R
=< ot

25, For each vector v, copy A4BC and draw the image
of AABC under the translation determined by the
vector.

Y

(@)
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33.

34,

35.

36.

CHAPTER 2 Shapes in Qur Lives

Sketch the figure that would be obtained from the
glide reflection composed of a reflection with re-
spect to line / followed by the translation to the right
determined by the vector v.

Sketch the figure that would be obtained from the
glide reflection composed of a reflection with re-
spect to line / followed by the translation to the left
determined by the vector v.

A
:
—

-

Make a copy of the following figures.

a. Translate the figures to the right three times, each
time using the translation determined by the vec-
tor v. Leave a copy of the resulting figures in
place.

———
v
b. Using the completed pattern from part (a), reflect
the pattern over the dashed horizontal line leav-
ing a copy of the paitern in place.
¢. Describe the symmetries of the strip pattern
obtained in part (b).

Mzke a copy of the following figure.

a. Rotate the figures 180°, with the biack dot as the
center of rotation. Leave a copy of the resulting
figures in place.

b. Using the completed pattern from part (a),
reflect the pattern over a vertical line that
passes through the black dot that is the center
of rotation. Leave a copy of the pattern in
place.

¢. Describe the symmetries of the strip pattern
obtained in part (b).

37. Consider AABC and vector v,

BTN

a. Translate A4BC according to vector v and
give the coordinates of the vertices of
AA'B'C.

b. Perform the glide reflection composed of a
reflection of AABC with respect to the x-axis
followed by a translation defined by vector v.
Give the coordinates of the vertices of
DA'BC.

38, Consider quadrilateral ABCD and vector v.

3
1)

=L =10

AL

a. Translate quadrilateral 4BCD according to vec-
tor v and give the coordinates of the vertices of
quadrilateral A'B'C'D'.

b. Perform the glide reflection composed of a re-
flection of quadrilateral ABCD with respect to
the y-axis followed by a translation determined
by vector v. Give the coordinates of the vertices
of quadrilateral 4"B"C"D".
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