Use the graph at right to explore similarity in the
coordinate plane. y
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1. Write down the vertices of APQR. i _14 { ] _ P _1) P }:Dc_’wj\olc i
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2. Multiply each coordinate of each vertex of APQR
by 3. Then graph AP'Q'R’ with these new vertices.
How is AP'Q'R’ related to APQR?

P(O .14). 0(o .0 ). R(bL .O)

3. Now multiply each coordinate of each vertex of
APQR by % . Then graph AP"Q"R" with these new
vertices. How is AP"Q"R" relatedto APQR ?
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Dilations
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A dilation D, ¢ is a transformation that has center of dilation C and scale
factor n, where n > 0, with the following properties:

* Point R maps to R’ in such a way that R’ is on
CRand CR'=n -« CR.

e Each length in the image is n times the
corresponding length in the preimage
(i.,e., X’R" = n e« XR).

The image of the center of dilation is the center itself (i.e., C' = ().

If n > 1, the dilation is an enlargement.

If 0 < n < 1, the dilation is a reduction.

Every angle is congruent to its image under the dilation. /

On a coordinate plane, the notation D,, describes the dilation with the origin
as center of dilation.
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A dilation is a transformation that changes the _ S 2 < of a figure but not its _Shape

The preimage and image are always similar. A _Scele Foodern describes how much a figure is
enlarged or reduced.

e AABC ~ AABC

Example 1. Triangle ABC above has vertices A(0. 0). B(2. 6). and C(6.4). Find the coordinates of the
vertices of the image after a dilation with a scale factor /% .

Preimage Image
AABC AA'B'C’
A(0,0) —»(%-o, %-0)—» A'(o ,0)
B(2,6) > %-2, %-6)—» B'(l.,>)
c(6,4) - (%- 6, %-4) = (%)



Rectangle A'B’' C’D’ is a dilation with center P of ABCD.
How are the side lengths and angle measures of ABCD
related to those of A’B' C'D’?
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2. Rectangle W/ X’ Y'Z’ is a dilation with
center P of WXYZ. How are the side lengths and X C Y
angle measures of the two figures related?
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[
Quadrilateral J' K’ L' M’ is a dilation of JKLM. What is the scale J

factor?
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:3. Consider the dilation shown.

‘a. Is the dilation an enlargement or a reduction?
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b. What is the scale factor?



Dilate a Figure With Center at the Origin

What are the vertices of D3( AABC)? Ry

(2,-1)
The notation D3 (AABC) means the image of Ay BN
/\ABC after a dilation centered at the origin, B (-1)2)
with scale factor 3. c (%,0) -2 0 v
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4. Use APQR. @ (12,-4)

a. What are the vertices of R (-4,0) E
D1(APQR)? 2

itk oy 3 —4 =
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b. How are the distances to the
origin from each image point Op =
related to the distance to the

origin from each corresponding

preimage point?
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What are the vertices of D1 ) (QRST)?

R
S CC-;“’) —2 (\)_13
Q (0w~ (2,5
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Preimage Change Half of the |Addto Image Point
Point From R(-2,7) | Change R(-2,7)
from R(-2,7)
Horiz | Vert | Horiz | Vert

Q(-2,-1) O -8 o0 [-4](=2,9)

S(4,7) ¢ |o - | O (1l

T(4,-1) e [-3 | > [-9 (l)’]ﬂ




5. A dilation of /A ABC is shown.

a. What is the center of dilation?
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b. What is the scale factor?
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A blueprint for a new library uses a scale factor

of % Mr. Ayer measures the reading space on

the blueprint to find the actual dimensions and
area so he can order furniture.

A. What are the actual dimensions of the
reading space?

a1 | 1 =
=== 7‘;1 == _7 Reading Space

Y700 Yy = &oo
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B. What is the actual area of the reading space?
How does the actual area relate to the area on
the blueprint?

A= @oo)((.oow = Y20,000¢

A = I(vg Ch\?’




6. A blueprint for a house uses a scale factor of 21—0

a. If the dimensions of the actual kitchen are 3.1 m by 3.4 m, what are the
dimensions of the kitchen on the blueprint?
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b. What is the relationship between the area of the actual kitchen and the
area of the kitchen on the blueprint?

A= (G2)(L8)= Yl Bluc Pi-t
A=0D0BY) =0y



