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16.1 Dilations

Essential Question: How does a dilation transform a figure?

Investigating Propertles of Dilations

A dilation 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 Y‘vlngh together determine
the position and size of the image of a figure after the dilation. ) ‘«\“m.

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

B
B
A A" Jc
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= Glem  AB= 13 lm meA'= | 750

[ - °
AC= Li fcm AC = ? méB'= 35
BC= g‘cm B’C’-—[ S cm , flzo'

1. What do you notice about the corresponding sides of the figures? What do you
notice about the corresponding angles?

M‘j are G%m&:o pﬁmc«@

they are the Sam€
2. Discussi What similarities are there betwem translations,m
and filationy? What is the dlfference? /'
ace
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| Dilating a Line Segment

‘ i ct
The dilation of a line segment (the pre-image) is a line segment whose length is gbe produ
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.

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.

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.

To locate point C', draw a rayifrom 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.

Measure AB, AC, and BC. Measure AB, A'C, and B'C. Make a conjecture about the lengths
of segments that have been dilated. ‘

3. Make a conjecture about the length of the image of a 4 cm segment after a dilation
with scale factor k. Can the image ever be shorter than the preimage?
4, What can you say about the image of a segment under a dilation? Does yodr answer
depend upon the location of the segment? Explain
Module 16
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not a dilaben

Determining the Center and Scale
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.

Draw AR , BB, and CC'. The point where the lines cross is the center

of dilation. Label the intersection O. Measure to find the scale factor. Al
OA =25 mm OB = 13 mm OC =19 mm
OA' =50 mm OB’ = 26 mm OC' =38 mm c

The scale factor is 2 to 1,

Aupdwon) Bulysiignd MnodieH VN uoybnoH B

Module 16 830 Lesson 1



>
Draw AA', BB, and &C. Measure
from each point to the intersection
O to the nearest millimeter.

OA = (D

oa' =% 2.
OB = x

The scale factor is

-

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

Determine the center of dilation and the scale factor of the
dilation. \
4ind™ Qindss
[ =
OA'=__"" emOA —

The scale factor of the dilation is “__Mﬁ ..........

9. ) How is the length of the image of a line segment
under a dilation related to the length of its preimage?

© Houahton Mifflim trz...
© Houghton Mifflin Harcourt Publishing Company

Discussion What is the result of dilating a figure using a scale factor of 12 For
this dilation, d ilati t thw

to the preimage? Explain. M M \I\Q‘ 4‘,@
Fne S DSt nor ke §2€
\ C (3,2 ‘\hf){\-{mr\
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sform a figure?

11. Essential Question Check-In In general how does a dilation tran

. 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?

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

2. 3. - rw"
]___.

4, s the scale factor of the dilation of AABC equal to %? Explain.

&
B X g
et » =
Y 2 4 6 8§
3
z
35 E
5. Square A is a dilation of square B. 3
What is the scale factor? A g
1 B 3
a. —7" §‘=
5
b 4 2
5 28 g
« 3 g
4 2
d 7
25
en -
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6. Apply a dilation to AC with a scale factor of 2 and

center at the point O.

¢

8. What happens when a triangle is dilated using
one of the vertices as the center of dilation?

10. Draw an image of AABC . The center of
dilation is C, and the scale factor is 1.5.

Determine if the transformation of figure A to figure B on the coordinate plane is a
dilation. Verify ratios of corresponding side lengths for a dilation.

12, 20—
BN
z" Fa
;" N ; n { N " 14’;
o 0

Module 16

7. Apply a dilation to AC with a scale factor of %

and center at the point O.

9

£

Draw an image of WXYZ. The center of the
dilation is O, and the scale factor is 2.

11. Compare dilations to rigid motions. How are

13.

833

they the same? How are they different?
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