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3 11.1 Dilations | .

Essential Question: How does a dilation transform a figure?

| Investigating Properties of Dilations_

A %“iﬁf&@ | is a transformation that can change the size of a polygon but leaves the shape
unchanged. A dilation has a center of dilation and a scale factor which together determine
the position and size of the image of a figure after the dilation.

Use AABC and its image AA'B'C’ after a dilation to answer the following questions.

B

A C A" c

/ @ Use a ruler to measure the following Use a protractor to measure the

lengths. Measure to the nearest corresponding angles.

tenth of a centimeter.

AB = é,@cm A'B'= 5 icm mZA =22 msA' = 2J,
AC=H fem  AC=| 2 m - mdB= 33 miB=| 33
BC=|? im BC= [,5 cm : miC=|/J5] miC=| /2]

() Complete the following ratios

AB 3 =5 ‘ o 5

AB _ =l L _é_f’f BC _ g
AB“é_ol Ac“zf“’;j%: BC L2

- 1. What do you notice about the corresponding sides of the ﬁgures? What do you
notice about the corresponding angles?
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2. Dlscussmn What similarities are there between reflections, translations, rotatlons,
and dilations? What is the difference?
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Dilating a Line Segment
The dilation of a line segment (the pre-image) is a line segment whose length is the product >
of the scale factor and the length of the pre-image.

Use the following steps to apply a dilation by a factor of 3, with center at the point O, to AC.

S

To locate the point A, draw a ray from O through A. Place A’ on this ray so that the
distance from O to A’ is three times the distance from O to A.

(B) To locate point B', draw a ray from O through B. Place B on this ray so that the distance
from O to B’ is three times the distance from O to B.

(C) Tolocate point C', draw a ray from O through C. Place C’ on this ray so that the distance
from O to C' is three times the distance from O to C.

Draw a line through A’, B/, and C'.

e §_ B Lonepant_
Measure AB, AC, and BC. Measure A'B’, A'C}, and B'C'-Make-a-conjeeture about the lengths
of segments that have been dilated.
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51 _ 3. Make a conjecture about the length of the image of a 4 cm segment after a dilation
> ) & g
scale factor k. Can the image ever be shorter than the preimage?

AL o7 g g = 4K
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of - 4, What can you say about the image of a segment under a dilation? Does your answer
depend upon the location of the segment? Explain
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Applying Properties of Dilations

, . ilation is the fixed point about which all other points ge transformed by a dilation.
/5 The ratio of the length lengths of corresponding sides in the image and the preimage is called the scaleg actor.

QfU\J + Dilations preserve angle measure.
%0 =7 « Dilations preserve betweenness.
/ y + Dilations preserve collinearity.
» Dilations preserve orientation.

¢ Dilations map a line segment (the pre-image) to another line segment whose
length is the product of the scale factor and the length of the pre-image.

+ Dilations map a line not passing through the center of dilation to a parallel
line and leave a line passing through the center unchanged.

Determine if the transformation on the coordinate plane is a dilation.

g /(S {3{ If it is, give the scale factor.
}06}]{/ C{p & [" Preserves angle measure: yes ¥y
& : # Preserves betweenness: yes :
D A’ 4 A D
. 3 Preserves collinearity: yes
/ /; J4 )4 , N X
S ~?}{ Preserves orientation: no
c B B Cy
5 Ratio of corresponding sides: 1 : 1 JP S I Y Y S A I W
Is this transformation a dilation? No, it does
not preserve orientation.
(B) Preserves angle measure (Y/N) \// Y
e
- Preserves betweenness (Y/N) \II A
g_ 4 ”
ﬁ Preserves collinearity (Y/N) \/ 7Y \ "
5 ' _ o 'y
£ Preserves orientation (Y/N) \{/ ‘ A 7 = \z
§ Scale Factor 9\ b, ]
g ,; 1,
fg Is this transformation a dilation? \;/ (5 1A A
£ w{ A2 -2) 81 - L)
5 /N
z g / b
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Determine if the transformations are dilations. é{y‘:ﬁ é (L&/C- /")/1 6) 52“‘7 o
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of a Dilation

When you have a figure and its image after dilation, you can find the center of dilation by drawing
lines that connect corresponding vertices. These lines will intersect at the center of dilation.

Determine the center of dilation and the scale factor of the dilation of the
triangles.

R
Draw AA’, BB/, and CC'. The point where the lines cross is the center
of dilation. Label the intersection O. Measure to find the scale factor. A

OA =25 mm i?’“ii’?/ OB = 13 mm | OC =19 mm

= 50 mm OB’ =26 mm OC' =38 mm

The scale factor 1‘ ﬁff’,
/
Vi does [t &?M £ or 3
/\}/MO{Q ((7!/( ffcf"v% 7o SA”?U :
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Draw AA, ﬁ, and CC'. Measure
from each point to the intersection
O to the nearest millimeter.

) J\ b one_b0mm
Bl ov-din

5
X ¢ 0B = ig!i‘f’

giégggg OB = }QMP"‘!
Jé oC = 5 Lk

oc = &é (1 /
4 4
% — The scale factor is ____JZ___M [0 2.

7.  For the dilation in Your Turn 5, what is the center of dilation? Explain how
you can tell without drawing lines.

'
AL ﬂ/)éi//ﬁn .

(z’//}v 4&5@ zf//%}% % C %&ff{f .

Determine the center of dilation and the scale factor of the dilation.

} ) /XL - | {}/@fﬁiﬁf

!/ 1 )’ ?/
OA"=_ / ! g cm, OA = __..é_’_% ,
The scale factor of the dilationis 3 A

= i

& B

How is the length of the image of a line segment under a ©

dilation related to the lenzz}-l of its preimage? Ny
/ - A P 4 o, F "' ', ;‘f : . '
77 ratio ot £ /&Vgﬁ%f 2 Ae lrace B A peppdnlf FI TR

£ 10. Discussion What is the result of dilating a figure using a scale factor of 1? For &c{izﬁfée@é CF 5.
§’ this dilation, does the center of dilation affect the position of the image relative )
éﬁﬁ ¥\ to the preimage? Explain. “

. ey ~ g - F
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11. Essential Question Check-In In general how does a dilation transf01m a flgure?

+ Online Homework
1. Consider the definition of a dilation. A dilation is a transformation that can change  Hints and Help

the size of a polygon but leaves the shape unchanged. In a dilation, how are the ratios - Extra Practice
of the measures of the corresponding sides related?

The ralies are @fﬁi”’&f'

Tell whether one figure appears to be a dilation of the other figure
Explain.

) 0
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Is the scale factor of the dilation of AABC equal to —? Explain. NN =
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5. Square A is a dilation of square B. 2 - E
What is the scale factor? A " g
B " 2
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Apply a dilation to AC with a scale factor of 2 and @ Apply a dilation to AC with a scale factor of %
» " center at the point O. and center at the point O.
)

@ %What happens when a triangle is dilated using raw an image of WXYZ. The center of the
one of the vertices as the center of dilation? dilation is O, and the scale factor is 2.

ook at your work for Eio Jelow.

The cides of the A adjaced to fe

ceater il be collincsr. o y
The 3% 5;04; S o He /3*Mié dad /f]/éﬁ”&ﬂfﬁ >
vill be ptmllel. 7he verec wsed as 7 z
Ao loddbr il be i Be Shime Spcation,

/10y Draw an image of AABC The center of @ Compare dilations to rigid motions. How are
:m:% dilation is/C,.and thqua factor is 1.5. they the same? How are they different?

e @) SN ﬂ id potioms £0C 1 ole Aizns 5 ffﬁfz’t/éfjéﬁ'f“i
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. Rigid motirs 0 T

L dilations preservt DMW*&ﬂT
Y meagure prese/eeee didtrnce )

N\ 1 betreeanefs 3‘&‘5 rngliot do.

W . tellmearity

Determine if the transformations Lfiguré Ato figure B on the coordinate plane is a

dilation. Verify ratios of corresponding side length@a dilation. :

T 13,
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Determine the center of dilation and the scale factor of the dilation.

14'

CI

The scale factor is

You work at a photography store. A customer has a picture
that is 4.5 inches tall. The customer wants a reduced copy

of the picture to fit a space of 1.8 inches tall on a postcard.
What scale factor should you use to reduce the picture to

the correct size?

BI

Dl

The scale factor is

-
U
m
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17. Computer Graphics An artist uses a computer program to enlarge a design, as shown. What is the scale

factor of the dilation?

Y
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18. Explain the Error What mistakes did the student make when trying to determine
the center of dilation? Determine the center of dilation. »

W
J

Fo=o/(x (I
i Odmks Vale =0

P
@Draw ADEF with vertices D (3, 1)E (0, 5). F D J s+ ({(’;

a. Determine the perimeter and the area of ADEF. - / 5
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b. Draw an image of ADEF after a dilation having a scale factor of

3, with the center of dilation at the origin (0, 0). Determine the 6 (;7 ‘f} & \\
perimeter and area of the image. F’ T N I 7
18 SV MR VAN D3>
*'\g“ perimeter AD'E'F’ 2 o -

f /M%% %(}N \I c (:iw allg atlge Ds%%lg fac.tor related to the ratios m >§ /( ?) b

7 area ADEF ° / 1 ? 5| & ]

E. _ 3 6 *&__} 5% g (9 - & ; g 1 6
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Draw AWXY with vertices (4, 0), (4, 8), and (—2, 8).

X

\

a. Dilate AWXY using a factor of % and the origin as the center. Then 8
dilate its image using a scale factor of2 and the origin as the center. \ )

. Draw the final image. ( l 2) ( 3 L) - 2,0 (Z &;) C \(\
g b. Use the scale factors glven in part (a) to determine the scale factor you N\
§ y AR
S could use to dilate A WXY with the origin as the center to the final N
£ image in one step. L4
of =2 ENYENSE
§ —2 10 4
I | A
% ¢. Do you get the same final image if you switch the order of the dilations
3 in part (a)? Explain your reasoning.
3 cs
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Lesson Performance Task | f~

#

You've hung a sheet on a wall and lit a candle. Now you move your hands into position
between the candle and the sheet and, to the great amusement of your audience, create an
image of an animal on the sheet.

Compare and contrast what you're doing with what happens when you draw a dilation of a
triangle on a coordinate plane. Point out ways that dilations and hand puppets are alike and
ways they are different. Discuss measures that are preserved in hand-puppet projections and
those that are not. Some terms you might like to discuss:
+ pre-image

» image

+ center of dilation

» scale factor

« transformation

« input

e output
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