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2-1 RIGID MOTION — Recognizing Isometry, Isometries on the Coordinate Plane

Transformation: @n operation that maps an original geometric figure, the
PREIMAGE, onto a new figure caIIed the IMAGE A

tran
figure.

A transformation can be noted using an arrow.
The transformation statement AABC — AXYZA

QA 40
tells you that A is mapped to X, B is mapped /\ MO-P? A
PYai—

to ¥, and C is mapped to Z. Insage

ARBC—7 AXYZ PREIMAGE (afer)

AP\BC r's mqpped_‘.o A\L\{ “ (bepore\
A—7 K
R—Y
C—=Z7
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RIGID MOTION (AKA CONGRUENCE TRANSFORMATION, AKA ISOMETRY):
a transformation where the position of the image may differ from that of

the preimage, but the two figures remain congruent.

g KeyConcept Reflections, Translations, and Rotations

A reflection or flipis a
transformation over a line called
the line of reflection. Each point
of the preimage and its image
are the same distance from the
line of reflection.

Example
B G
.,

i
C oy H

MABC — AFGH

A translation or slide is a
transformation that moves all
points of the original figure the
same distance in the same
direction.

AIKL — AMPQ

A rotation or turnis a
transformation around a
fixed point called the cenfer
of rotation, through a specific
angle, and in a specific
direction. Each point of the
original figure and its image

are the same distance from
the center.
Example
R "___"-\1
X
'|_ W
3 - \
~)
oY

DRST — AWXY
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L= l'maﬂe

Identify the type of congruence transformation shown as a reflection, translation,
or rotation.

-
*)
Ny
~7

Each vertex and its
image are the same
distance from the
arigin. The angles
formed by each pair
of corresponding
points and the

arigin are congruent.

This is a rotation.

3=

TP iel

Each vertex and its
image are the same
distance from the
y-axis. This is a
reflection.

1
-‘Jﬂ\
-\‘ -
o RN E
- .' )

Each vertex and its
image are in the same
position, just 3 units
left and 3 units up.
This is a translation.
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StudyTip
Transformations Nat all Do you know the name of a transformation that

transformations preserve does NOT preserve congruence?

congruence. Only ! . Q l .
transformations that do not {

change the size or shape of

the figure are congruence

transformations. You will learn

more about transformations

in Chapter 9.
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Congruence transformations will become extremely important in the study of geometry this year. We
will be using themto help us prove that some objects are congruentto each other. One way to prove
that two friangles are congruentto each otheris by showing that all three sides of one triangle are
congruentto the three corresponding sides of another triangle. We refer to this congruence
relationship as SIDE-SIDE-SIDE ($88).

We can verify that reflections, rotations, and translations of triangles produce congruent triangles
using the 555 relationship.
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ex 2

Triangle XZY with vertices X(2, —8), Z(6, —7), and Y(4, —2) is a transformation of
AABC with vertices A(2, 8), B(6, 7), and C(4, 2). Graph the original figure and its
image. Identify the transformation and verify that it is a congruence transformation.

Trhis (s aref Roctron
A over Hhae xX-axus.

—
'Pn'nd_ -H'\p..f_q.nsl’hs ofafl 2
, Pairs o-?covresPond(nS Sides

cQockwise :é-zQ(XZ'X D+ Q\(Z'\\DL
Counitevr

RS NS ABN) (b2 (-3 =\ lo+
AB=\\T X2Z=N17

L X2\ (6275 €T+ N |

X AR o _X_Z.
BTG 21y N+ 25 \\ AC=\) (4- % @B *\MHa36
BC=\{33  Z2Yv=\IR AC=N4o XY=\dO
ya s “7"1 oY+ (21) (L'l +25 XY= Q (H-2)7'+(-2+S)Z=Q‘i +3b
BCLTY AC £ Y

Since all 3 pasixs of’correspending Sides
axe Cc\nsrue_n‘\‘, AABC = AXZY oy N
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Remember, an ISOMETRY preserves congruence. However, there are two types of isometries. A
direct isometry also preserves orientation (order of lettering), while an indirect isometry changes this

order, such as from clockwise to counterclockwise.

What type of isometry did we see in ex. 2? |ﬂd \'rec_t
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ex. 3

Triangle JKL with vertices J{-2, 2), K(-&, 5) and L(-4, 6) is a transformation of A PQR with vertices
P(2, -2), Q(8, -5), and R(4, -6). Graph the original figure and its image. Identify the transformation and

verify that it is a congruence fransformation. . )
1 "his e oo rotakion

of (’D.

K IR=J(3+2% (527" %6+9
JK=\lgs PQe=\{ug
T PR =\ (8-2)2+(-5-+2F =\3e+9
Cﬂggggw!'54= R N P\Cl
Clockiorse —
KL= 4482 (55 =\ o |
~ Q| K=\N7 Q=\7
R QR =\ (E-3V+ o557 = (it )
kKLZE QR
LI={cu+2m oyt = (4 41k \[20 (3= RP
What e Slidert GRe2er NA+1o= 20 direc+
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ex 4

Identify the type of congruence transformation shown as a reflection, rotation, or translation.

e

transQatisv reQct o

10
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