Dilations

A dilation is a transformation in which a

figure is made larger or smaller with respect to a

point called the center of dilation. In a dilation, it
the angles of the image and the original figure dilatian
are congruent.




Identifying a Dilation

Tell whether the blue figure is a dilation of the red figure.
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Identifying a Dilation

Tell whether the blue figure is a dilation of the red figure.
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Lines connecting corresponding
vertices meet at a point.

P,

So, the blue figure is a
dilation of the red figure.




Identifying a Dilation

Tell whether the blue figure is a dilation of the red figure.

a. b. /\
Lines connecting corresponding The figures have the same
vertices meet at a point. size and shape. The red figure

/\ slides to form the blue figure.

/I\ _ So, the blue figure is not a
EE\K // dilation of the red figure.

It is a translation.

)

So, the blue figure is a
dilation of the red figure.



Try It Tell whether the blue figure is a dilation of the red figure.
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Try It Tell whether the blue figure is a dilation of the red figure.
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In a dilation, the value of the ratio of the side lengths of the image to the
corresponding side lengths of the original figure is the scale factor of the dilation.
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— 6 L3
Dilations in the Coordinate Plane -5
Words To dilate a figure with respect to the ::
origin, multiply the coordinates of | &AL 4B
each vertex by the scale factor k. - 1\15 G
Algebra (x,y)—> (kx, ky) Oy 123456 7%

« When k > 1, the dilation is an enlargement.
e When k > 0and k < 1, the dilation is a reduction.
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Dilating a Figure

The vertices of a triangle are A(1, 3), B(2, 3), and C(2, 1). Draw the image
after a dilation with a scale factor of 3. Identify the type of dilation.

Multiply each x- and y-coordinate by the scale factor 3.
(x,y) —> (3x, 3y)

A(l,3)—>

B(2,3)—>

C(2,1)—>




Dilating a Figure

The vertices of a triangle are A(1, 3), B(2, 3), and C(2, 1). Draw the image
after a dilation with a scale factor of 3. Identify the type of dilation.

Multiply each x- and y-coordinate by the scale factor 3.

(%, ¥) —> (3x, 3y)
A(1,3)—>A'(3+1,3+3)
B(2,3)—> B'(3+2,3+3)
C(2,1)—>C'(3+2,3 1)




Dilating a Figure

The vertices of a triangle are A(1, 3), B(2, 3), and C(2, 1). Draw the image
after a dilation with a scale factor of 3. Identify the type of dilation.

Multiply each x- and y-coordinate by the scale factor 3.
(x,y) —> (3x, 3y)
A(1,3)—>A’(3+1,3+3)—> A'(3,9)

B(2,3)—> B'(3 +2,3 +3)—> B'(6, 9)

C(2,1)—>C'(3 +2,3 «+1)—> C'(6,3)




Dilating a Figure

The vertices of a triangle are A(1, 3), B(2, 3), and C(2, 1). Draw the image
after a dilation with a scale factor of 3. Identify the type of dilation.

Multiply each x- and y-coordinate by the scale factor 3.

(x,y) —> (3x, 3y) 17 A ){ B’
A(1,3)—>A'(3+1,3+3)—> A’'(3,9) :j / 7
B(2,3)—> B'(3 +2,3 +3)—> B'(6, 9) -6 / i

_5 ‘f
C(2,1)—>C'(3+2,31)—>C'(6,3 - / /
(2, 1) ( ) (6,3) “=
L3 6 » :
1 B d_’_,-*"; {.-

The image is shown at the right. The [Pk ,%/

dilation is an enlargement because A ¢ 5
G‘r 1 2 3 4 5 6 x

the scale factor is greater than 1.



Dilating a Figure

The vertices of a triangle are A(1, 3), B(2, 3), and C(2, 1). Draw the image
after a dilation with a scale factor of 3. Identify the type of dilation.

Try It

3. WHAT IF? Triangle ABCis dilated by a scale factor of 2. What are the
coordinates of the image?



Dilating a Figure

The vertices of a rectangle are W(—4, —6), X(—4, 8), Y(4, 8), and Z(4, —6).
Draw the image after a dilation with a scale factor of 0.5. Identify the type
of dilation.

Multiply each x- and y-coordinate by the scale factor 0.5.

(x, y)—> (0.5x, 0.5y)

W(—4, —6)
X(—4,8)
Y(4, 8)

Z(4, —6)



Dilating a Figure

The vertices of a rectangle are W(—4, —6), X(—4, 8), Y(4, 8), and Z(4, —6).
Draw the image after a dilation with a scale factor of 0.5. Identify the type
of dilation.

Multiply each x- and y-coordinate by the scale factor 0.5.
(x, y)—> (0.5x, 0.5y)

W(—4, —6)—> W'(0.5 « (—4), 0.5 + (—6)) —> W'(—2, —3)

X(—4,8)—> X'(0.5 « (—4), 0.5 + 8) ——> X'(—2, 4)

Y(4,8) ———> Y'(0.5 +4,0.5 « 8) > V(2 4)

Z(4, —6) ——> Z'(0.5 +4,0.5 « (—6)) ——> Z'(2, —3)




Dilating a Figure

The vertices of a rectangle are W(—4, —6), X(—4, 8), Y(4, 8), and Z(4, —6).
Draw the image after a dilation with a scale factor of 0.5. Identify the type
of dilation.

Multiply each x- and y-coordinate by the scale factor 0.5.
(x, y)—> (0.5x, 0.5y)

W(—4, —6)—> W’'(0.5 « (—4), 0.5 + (—6)) —> W'(—2, —3)

Ay

X(—4,8) ——> X'(0.5 +(—4),0.5 +8) —> X'(—2, 4) i
X Y
Y(4,8)—> Y'(0.5 + 4, 0.5 « 8) > V(2 4) SRR
X'  #
Z(4, —6)—>Z'(0.5+4,0.5 « (—6)) —> Z'(2, —3) | 1
2
:—E- 0 6 :J-.’
The image is shown at the right. The W7
dilation is a reduction because the scale i .
factor is greater than 0 and less than 1. |—B
Y




Dilating a Figure

The vertices of a rectangle are W(—4, —6), X(—4, 8), Y(4, 8), and Z(4, —6).
Draw the image after a dilation with a scale factor of 0.5. Identify the type
of dilation.

Try It

4. WHAT IF? Rectangle WXYZis dilated by a scale factor Df . What are the
coordinates of the image?



Using More than One Transformation

The vertices of a trapezoid are A(-2, —1), B(—1, 1), C(0, 1), and D(0, —1).
Dilate the trapezoid using a scale factor of 2. Then translate it 6 units right
and 2 units up. What are the coordinates of the image?

Ay




Try It

5. WHAT IF? Trapezoid ABCD is dilated using a scale factor of 3, and then
rotated 180° about the origin. What are the coordinates of the image?

A
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