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Dilation

Shape A′ is a dilation of shape A.

The length of each side in 
shape A′ is 3 times the length 
of each side in shape A. 

Shape A has been dilated 
by a scale factor of 3.

A
A′

Every side of shape A is parallel to its corresponding side of 
the image A′.

y

x
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Dilation on a coordinate grid
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Congruence and similarity

If two shapes are congruent, they are the same shape and size. 

In a dilated shape, the 
corresponding angles 
are congruent, but the 
lengths are different.

Is a dilation congruent to the original object?
The image of a dilation and its object are similar. This is different than 
reflections, rotations and translations, which produce images that are 
congruent to the original shape.

A
A′

y

x
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Defining a dilation

To define a dilation, the scale factor and center of dilation
must be given.
For example, dilate △ABC by a scale factor of 2 with the 
center of dilation at the origin.

A

C
B

A′

C′
B′

The length of each side has increased by two, but the 
measures of the angles are the same. 

y

x
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Constructing dilations
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Finding the center of dilation
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Finding the center of dilation
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Inverse dilations
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scale factor
length of dilation

corresponding length of original

Finding the scale factor of a dilation

The scale factor for a dilation is found by looking at the ratio 
between any two corresponding lengths.

=

Find the scale factor of the dilation from A to A′.

A A′ 104

53

7.5 12.5
= B′ C′ 

BC = A′ C′ 
AC

A′ B′ 
AB

7.5
3 = 12.5

5 = 10
4 =  2.5

B

C

B′

C′

=  scale factor
y

x
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Applying the scale factor

The object is dilated by a scale factor of 2.5 with the 
center at the origin. What are the new coordinates?

notation for dilation
(x, y)  (kx, ky) 

where k is the scale factor. A

B
C

A′: (0, 4)  (2.5 × 0, 2.5 × 4)  (0, 10)

B′: (6, 0)  (2.5 × 6, 2.5 × 0)  (15, 0)

C′: (0, 0)  (0, 0)

y

x
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Dilations in the coordinate plane

The triangle ABC has been dilated around the origin. Below 
are the coordinates of the object and the image. 

What is the scale factor?
pick a point and write in 

notation for dilation: A (3, 4)  A′ (k3, k4)

set equal to coordinates of A′ : k3  = 20.25

k = 6.75divide by 3: divide by 4:k = 6.75

k4  = 27

scale factor  =  6.75

and

Check the answer using the other points.

A B C

A′ B′ C′

(3, 4) (7, 4) (6, 9)

(20.25, 27) (47.25, 27) (40.5, 60.75)
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Dilations in the coordinate plane

The graph of y = x + 1 is dilated by a scale factor of 3 with 
center at the origin. Using points from the original function and 
dilation notation, find the corresponding points on the dilation. 

What is the equation of the dilated function?

y =  x + 1

y = x + 3

x′ y′

–6

–3

0

3

6

–3

0

0

6

9

x y

–2

–1

0

1

2

–1

0

1

2

3

y

x

y′ = x′ + 3
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Dilating lines

The dilation by any scale factor of a line that passes through the 
center of dilation will leave the line unchanged. 

Describe the dilation of the graph y = x by a scale 
factor of 3.

y = x

The dilation of a line segment passing through the center of 
dilation will increase or decrease in length by the scale factor.  

A

B

A′

B′

y

x

y

x
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Finding the center of dilation

Finding the center of dilation in math is the same as 
finding the vanishing point in art.

How are centers of dilation similar to vanishing points in 
perspective drawings?
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The center of dilation

How are centers of dilation different to vanishing points 
in perspective drawings?

There can be multiple vanishing points in art.
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Vanishing point

Artists use special grids when doing perspective paintings to 
help them get the right proportions.

Which type of perspective grid would be best when 
painting this scene?

Where is the vanishing point in each grid?
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Scale plans
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