Unit 6 Lesson 3 Notes Dilations

I. Review

During our last Geometry unit we studied three types of transformations

L Tyanslations
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All of these transformations were an jsometry meaning the transformation preserved size and shape. This means that the pre-image and the image
had a 1:1 cortespondence and thus were congruent.
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II. Dilations

Dilation: A transformation where the figure is either _ 2\ lﬁ V2 c d or \er ute d in size by a scale factor. The scale factor ( IS ) is the ratio of
the corresponding sides.

An_Chlavaewment occurs when the scale factor (ratio of corresponding sides) is than l h

A \(Cd Uc Jrl 0N occurs when the scale factor (ratio of cotresponding sides) is \f)C Hweceon O and | .

Notation for a dilation with a scale factor or magnitude of k is k ( A ,.\,f) or L\LX B l(»\,i )
Table Talk: Is a dilation an isometry? Why or why not?
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Pre Image

1B=lb0) . CLO9, Dlioyy)

Image:
Pl-3,00,Clo) , Us2)
Scale Factor: ,! 2-

Function Rule: [ l qu ) :(ULX’ |l2ﬁ)

Mulhpl&j both the X and j ‘he Scalc

1. A dilation has a center of (0,0).
Find the image of each point for the scale factor given.
Then identify each as an enlargement or reduction.

A N(=4-73k=01 (-4 —,'7)
Reduc Hon ’

B. P62k =15 (79, 3)
nlaviement

Examplcs List thc ordcrcd paxrs for thc fpe 1m1gc thcn hst (hc ordered pairs for the image. Based on these ordered pairs, determine the scale factor for each dilation.

AY

( ’

¢

N x
P R
P’ R’
Y
Pre-Image:

Plz,-2) Qo iz =)

Image:

PU-q4) Q00H) R, )
Scale Factor: L

Function Rule: ; t&\_fi ) = ( 25) 2(,1)

Table Talk: What is the relationship between the ordered pair for the pre-image, the image, and the scale factor?
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2. Graph M(x,y) - (5x,5)
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Dilation Investigation #1:
1. Dilate DE with center of dilation (0,0) by a scale factor of 2.

Dl-2,-) = D' (-4,-2)
E0,5) = €' (210)

DE is Pavalied +o DE"
2. Dilate CF with center of dilation €(0,0) by a scale factor of 2.

C 0,00 =5C(0,0)
FishHh = F (1n; =29

CF Ond CF' e on The samc line
Segyyunt = aye Concid ental

You Tty: Dilate LH by a scale factor of ¥z about the origin.

.

LiH-20= L' (-2,7)

H 4,2 = h (20 T V7
Ll :
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Dilation Investigation #2:
1. Graph AABC where A(0,0), B(3,0), and C(0,4). Label each point.
2. Dilate AABC by a scale factor of 2 centered at the origin.

3. What can you observe about the relauon:h:p berween the length of the preimage segments and the image
segmen ~ Tha \Mcw‘c j\mh‘rs Gre Twice The lcnj h
vTlinagc SeqdMenTs.
4. Trace AC and A'C’ in red. Are the compondmg pre-image and image segments parallel or collinear?

(same line)
__ Comadental /Collihc‘mf
. AB A'B’ in blue. Are the corresponding pre-image and image segments parallel or collinear®
. (same line)
Coincidental /Co ) incar
6. BC and B'C' in \"cllo“ Are the corresponding pre-image and image segments parallel or collinear?
s: Lin
Pa m “’CI (same line)

7. What can you observe about the relationships between the preimage angles and the image angles?
You may use patty paper to verify your conjecture. \ F\C an j le Measuves Sf&‘j
The Same.
You Try: y

1. Graph AABC where A(8,4), B(4,2),€(0,4). Label each point. ottt 1 1 1 § 1 i
2. Dilate AABC by a scale factor of § centered at the origin.

3. What can you observe about the relationship between the length of the preimage segments and the image

segments? | e mnazic s¢ W\U\’\’S ave 2 The prc-image

Wu,h‘l's ‘ »
4. Trace AC and A’C’ in red. Are the corre<pon pre image and image segments parallel or collinear?

_ Comcidendal /Collinear (same linc)

. AB and A'B’ in blue. Are the corresponding pre-image and image segments parallel or collinear?

: i . (same line)
coinci dewtal /(Co]lihcar

6. BC and B'C’ in yellow. Are the corresponding pre-image and image segments parallel or collinear?

same line)
Para|ic| el

7. What can 33 = bserve about the relationships between the preimage angles and thaﬁaige angles?
You may ¥zz=/htty paper to verify your conjecture. \ he QY\g{x wca S&(

Sfcw‘ The Samc.
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Conclusions:

A dilation is a _ E/CLY\S"(.'D Ymation that preserves the 5\/} OLPC of a geometric figure, but not necessarily the Siee e
can__CW \a WJ{ 10 (stretch) or Y Cd Jce (shrink) a figure.

Dilations require:

e Center of dilation: 2 _()Y{ CYCC{ AIXBCL'\ Y about which all points are expanded or contracted.

¢ Scale factor/magnitude: a Ya-’r\o comparing the image (transformed figure) to the pre-image (original figure) that determines how much
the figure is enlarged or reduced.

Properties of Dilations:
Collinear|

e When a line segment passes through the center of dilation, the line segment and its image lie on the same line. We call these lines Colnciden 'hl.[

e When a line segment does not pass through the center of dilation, the line segment and its image are PC{ \Va “ C‘

e The length of the image of a line segment is equal to the length of the preimage line segment multiplied by the &Y He _Pﬂ LYo

e The distance between the center of a dilation and any point on the image is CQ‘\AC{,\ 1o the scale factor multiplied by the distance between the

dilation center and the corresponding point on the pre-image.

e Dilations preserve ahn CJ o MCQW 295
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