intricate geometric designs. For example, the quilt at
right is an example of a design based on rotationand
reflection, while the quilt at left contains translations,
rotations, and reflections.

a shape after it is reflected. Today, you will work with
your team to develop ways fo describe the image of a
shape after it is rotated or translated.

¥
&
;

I g In Lesson 3.1.3, you found ways to locate the image of

Sue Sales, Hearts.

3-39. DEFINITION OF ROTATION

Throughout American history, quilters have used transformations ‘ro create

So what exactly is a rotation? If a figure is rotated, how can you describe it? Investigate this

question below.

B (%9

Sue Sales, Balance From Within.

a. On the graph, graph the points A(4, 1)

(41

and B(2, 5). Then use tracing paper to /‘\
rotate the two points 90° counterclockwise \ .
(V) about point O(0, 0). Mark | _// ar ;b '\
points A" and B' on your graph paper. ‘1* A
b. Drawline segments fthat i T /‘ﬂ* e = N

connect Ato O, Bto O, A 1o O,

and B to O. Using tracing paper, compare
the lengths of, and angles formed by, these line segments. Which lengths are
equal? Which angle measures are equal? Be specific.

O

0

|

3

¢. Predict mzAOA'. Verify its measure,

=9(°
d. Definition of Rotation:

A rotation preserves “+re elistence

Ry

OA
OB

between A%

LENGTHS ARE EQUAL

betyeen all points 4t The pont e lodween OB OB’
Fotation. meAog = ms A0B

pg. 25
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3-40. DEFINITION OF REFLECTION

Now that you know more about the slopes of parallel and y
perpendicular lines, revisit the reflection from problem 3-25and 44 5,
confirm the relationships you found in that prohlem as follows.

a. The diagram at right shows APQR reflected across
line / to form APQR. Use your ruler to draw three

dashed line segments: PP', QQ ,and RR . What is the

relationship between these three dashed line
segments? Use your knowledge of slope to algebraically
verify your observations.

— All [ines arepam//e/ I’VI=-‘£

VYV

b. Now focus only on line segment RR'. What is the relationship between the line of
reflection and segment RR'?

They Joowe +o be Perpendicur pe

c. Use slope to confirm that the line of reflection is perpendicular to line segment RR'.

5 7 B _ 2
RR* - M= i e L > M= T Yes’,M are
- ferpendicvlas
d. Place a point N at the intersection of RR and the line of reflection. What do you notice
about the lengths of segments RN and NR'? a% (r ; ;eﬂed
O N N o7 re 0ppOS
‘QN = NR / .
W m EQUAL lengTis . rec: procals.

e. Define a reflection:

A reflechon st have eguaﬂ
|ewgtus from  each point X to (K ,,,,&'ggc v .

pg. 26
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3-42. DEFINITION OF TRANSLATION

The formal name for a slide is a translation. So what exactly is a

translation? (Remember that translation and transformation are -
different words.) AA'B'C at right is the image of a translation of AABC.

a. Describe the translation. That is, how many units to the right and (_{%\ |
how many units down'did the translation move the triangle? ‘ "CHI 4

Riekt 7, Down 3
(X,4) = (X+7, Y- -3)

-

T11Y

. .
4 |

b. On the graph at left, T |

plot AEFG with

coordinates E(4, 2), F(1,7), and 6(2,0). What are the

&
™
B

m

coordinates of AEFG if AEFG is translated the same

way as AABC was in part (a)?

=1
| \
A

[ ;
| P

F’ (8,4)

,, Gl (q)-3)

c. For the translated triangle in part (b), draw line

segments connecting each vertex to its translated

image. What do you notice about these line

d. Define translation

segments? What does this tell you about how a
translation moves each point of the triangle?

Each of theae (ine ge,dc;wwm

( In-green) AL M@W

eguel i /ens;%h

The shape 1s NoT changed  but

shickd R/L FEup  sothat
ol /DO/W/:VML msred a H XKED
Aistauce. from each oThed

auel gugles ane NIt

pg. &7 »
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3-43. CONNECTIONS TO ALGEBRA 4

Read the Math Notes box in this lesson. Note that the formal
definitions of transformations involve functions.

a. Plot AABC on graph paper with points A(3, 3), B(1, 1), - AL
and (6, 1). Apply the function (x, y) — (-x, -y) to find " it >
the coordinates of the image AA'B'C. For example, using [ > !
the given function, the original point (8, -3) has an image B
point (-8, 3). / (__3/_3)
g’ (—1,-1 )
C ’ (— 6)—/) 2

b. What single transformation is the function in part (a): 4 rotation of I80° aboutiin ongin

c. Use the function (x, y) — (x - 6, y - 3) to transform the triangle AABC again. Name the
coordinates of the image AA"B"'C", and describe the transformation (or sequence of

transformations). A p (_ 3, 0) Le ‘A/’ ¢ ; g
B (C-5-2) Down3 ) i u§
c” (0,~2) R W

d. On a new set of axes, plot and connect the points to form | y, @l
quadrilateral WXYZ if its vertices are W(3,7), X(3, 4), ¥(9, 1),7-‘ i | ' -
and Z(5, 6). Quadrilateral WXYZ is transformed by the 4
function (x — -x, y — y) to form quadrilateral WXYZ. Where

is ¥? Y’(__q) I)

e. What transformation mapped quadrilateral WXYZ to its image?

A rofleckon across Tae Y-AX/S ¥

3-44. FACTS ABOUT ISOSCELES TRIANGLES

4
o B
How can transformations such as reflections help us to learn more about familiar i\
polygons? Consider reflecting a line segment across a line that passes through one of L\
its endpoints. T |
1
I
== — 1 ¥
a.  On the diagram at right, draw 4 B, the reflection of AB across line I. When A |
points A and A’ are connected, what special polygon is formed by points A, B, "rl

and A2 An 1sosceles Hrangle ... A with 2 egyual Stelea

b.  Use what you know about reflection to make as many statements as you can about the
triangle formed in part (a). For example, are there any sides that must be the same length? Are
there any angles that must be equal? Is there anything else special about this polygon?

A has & equal sides due +o reflectrs

les © ppo sife. Hu EQUAL stcles ome é@((g( |
e izz 'prf’@ redlecton olivicles T +aird side mfo & egpal pres
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