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Unit 2 Rigid
Motion and
Congruency
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Day 1 - Transformations

There are many different ways to move a figure on the coordinate plane. Some movements keep the
figure the same size and some may makes the figure tigger or smaller. These "moverments” are called
fransformations. Transformations are the mapping or movemeant of all the points in o figure on the

coordinate plane.
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When a figure is the criginal figure, it is called the pre-image. The prefix “pre” means bzﬁb{ﬂ . In

fhe cbove picture, we wouid lobel the points as A, B, and .

When a figure has been fransformed, it is called the image. We would [aoel the new points as A, B, and
C'. We would say that points & B, and C have been magped to fhe new points &7, 8", and 7
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Explering Translations

A Graph mongle ABC by plotfing points A08, 10). B(1. 2.

Observation: Did the figures change
size or shope aofter each transformotion2

\ ¥ and C[8. 2).
B. Translate fiangle ABT 10 units fo the left to form
y. v, triangle A'B'C and write new coordinates.
y
/I y / . Translate fiangle ABRC 12 units down 1o form friangle
- y/ ,'7 AVBETCT and write new coordinates.
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eometry Jrut 20 lranstormatons and Congruency Miotes

You observed that your four fiongles maointoined the same shope and size. When o figure keeps the same
size ond shape, it iz colled o rigid transformation.

With your experment. you were performing o fronslation. A franslafion iz o slide that mops oll points of a

figure the same distonce in the same direction. A translation con side a figure horzontally, vertically, or
both.

Rule for Translations: (x, y) 2 (x + a, y + b)

a =2 left or right translations (horizontally)
b = up or down translations (vertically)
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Practice with Translations

Pracfice:

Q. AMABC hos vertices AllL 2], B(3. &), and C{%. 7. b. Mame the rule for the given figures;,

What are the vertices ofter the friangle is
fronslated 4 unifs left2
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Reflections
1. Look ot the two triangles in the figurs. . Do you think
ihey are congrueniz \\ vk
N L i
Figures that are mirror images of each other are called Y /
reflections. A reflection is a transformation that "flics™ a y 1 i = 7
figure over a reflection line. A reflection ine is a line that T R P\ ’
acts as a miror 5o that coresponding poinfs are the t
some distance from the mimor. Esflections maintain
_ . . ll"-----1===F~
shape and size; they are our second type of Agid a | 4 E 2 x
fransformation. "
1 \ .
) - o ) _F 3 f==== e’
2. What do you think the refliection line is in the dicgram2 |a \
o 4
- OAS REEEA €
|
I

2. Drongy & iangle that would be a reflection over the x-axis.

4. What do you notice akbout the reflected tiangles’ points in relafion 1o the pre-image?

Tdoticld lout 0ppoSite.
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Reflection over y-axis

FEeflect parallelogram ABCD over the y-oms using reflection ines. Eecord the points in the takle.
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Reflection over x-axis

Feflect parallelogram ABCD over the x-axis using reflection lines. Record the points in the table
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Reflection overy=x

Feflect the tnongle over the v = x using reflection ines. Record the points in the takble
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Reflection overy = -x

FEeflect fiongle ABC over the v = -x vzing reflection lines. Record the points in the table
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Reflection over Horizontal and Vertical Lines

Reflect gverx = -1 Reflect overy =2
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Practice with Reflecfions

Given tiangle MHF with verfices of MI1. Z1. N(1. 4), and P[3. 3). refiect across the following lines of

reflection:

A-0Ki5 y-axis
(= ¥)> (x y)=>
T M1, 2] >
BT 4> N1, 4] >
EBL3, 3)=> P[3. 3|2

y=x
(= y)>
ML 2) >

M1, 4]

F[3. 3)=>

y=-x
(= y)=>
ML 2] >

M1, 4] =

F[3. 3)=>
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Rotations, Symmetry, and Multiple Transformations

A rotation is o circular moverment around o central point that stays fixed and everything else mowves arcund
that point in a circle. A rotation maintains size and shape; therefore, it is our third type of rigid

fransformation.
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When we rotate our figures around a fixed point, we classify our rotation by direction and degree of
rotation.

Degrees of Rotation Direction of Rotafion
NN I 4
—\ ) @ clockwise  counterclockwise
‘ Ql

0° cociwise 1807 clockudse 170" chockwive 300" cinclovtse

It is important fo undearstand that some rotations are the some depending on the degree and direction of
the rotafion. Most of the fime, rotatfions are given using counterclockwise direction. Here ars sguivalent
rotafions:

90 © Counterclockwise = 270 ° Clockwise 20 © Clockwise = 270 ° Counterclockwise

180 ° Counterclockwise = 180 ° Clockwise

January 25, 2018
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Rules for Rotations

0°CCW /7 270°CW 180°CCW / 180°CW 90°CW/270°CCW
(x. ¥] 2 [-v. %] (< y) 2 [ -y) (%, ] 2 [y. -x)
(-1,2) - " A 4 A
AN 2 ) E 5 P .0 ;/ (2,1)
g 3 1] 1 2 -2 4 \ 1 2
(2,1) r W |
'L-d"“ A T =
-2 -1 1 2 {(-2{-1) - A
! “ al2
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Practice with Rotations

a. Rotate $0° '“CW b. Rotate 180° CE:W
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c. Rotate 90 % CW d. The line segment with endpoints [7. -8) and
10 [-3. -5] are rotated $0° CW. What are its new
g endooints?
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Rotational Symmetry

A figure has rotational symmetry [£ thers is a center point around which the object is tumed a certain
numiber of degrees and the object looks the same. The degree of rotational syrmetry that an object has
s called iz order. The order of rotational syrnimeiry that an olbject hos is the numicer of fimes that it fits onfo

itself during a full rotation of 340 degrees. To determing the angle of rotafion, divide 240 degrees by ifs
order.

Example: Determing the order and angle of retation:

Practice: For the following figures, name the order and degrees of rotation:

January 25, 2018
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Combined Transformations

Perform the following transformations: ¥
14
a. Translation {x, v] 2 (x+ 16, v): 2
20
T .
o Weis
x

4 2 |ap [ @ % A |2 10| |2 %] & |8 @ 1
k. Reflection across y = -4: ot 2
6
8
10
4
Perform the following fransformations: -
14

[ Rotation 180% CW arcund the origin:

1t
H, F [
6
.
G N

k. Reflection across the y-axis: e I IENENENENT) 2| 4 6|8 | 10| 12
2
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