
Dilations with Polygons
 
What is a dilation?
Dilation: is a transformation that produces an image that is the same shape as the original, but is a different size.
· It can either stretch or shrink the original figure.
· Dilations use a scale factor
· Dilations are usually done using the center as the origin, unless said otherwise.
 
Example of Dilations:
1. Perform a dilation with a scale factor of 3 on point A (2, 1)
a. in order to do so, we must multiply both the x and y coordinate by 3
b. A (2 * 3, 1 * 3) = A’ (6, 3)

2. Perform a dilation of 1/3 on point B (2,4)
	-B (2 * 1/3, 4 * 1/3) = B’ (2/3, 4/3)

3. Given triangle ABC, dilate the figure by a scale factor of ½ using the center of dilation of (2,4).
-A(-8,2) B(-2,2) C(-4,-4)

-When we are given a center that is not at the origin, we have to do more than just multiply using the scale factor. Let’s take a look at these graphs:
[image: ][image: ]
How did we get our new points,
A’ (-3, 3)
B’ (0, -3)
C’ (-1, 0) ?
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Performing Dilations on Geogebra:

Example: Perform a dilation with a scale factor of 2 on quadrilateral ABCD
A (2, 2.5)		B (5, 5)		C (7, 2)	 D (4, -1)

	1. Open up geogebra. If you do not have the axis on, right click and select “axis.”
	

	2. Start graphing the polygon ABCD
a. Click the “point” block

	[image: https://lh3.googleusercontent.com/2FkK-Yni82UZI0bS2bJ3Tf5F2i2y-1aGG6Tk-Tnyc39kHS6rQAd9JXoIVlM30wg74U0YYOiktQyvDtl5oyDGtHUb9hrrF8z8BB1nmjhr4nGvuW5F7fc-1L1pcqJg2-8SEOxzOidD]

	3. Plot point A (2, 2.5) by locating it on the graph. Click down once you think you found it. If you click and you are not on (2, 2.5), move the point around by holding down the point and release once you get to (2, 2.5). You can make sure you are at the right point by looking on the left-hand side.
a. Plot points B, C, and D.

	[image: https://lh3.googleusercontent.com/eleODv_tyjWzMRaz7ORCNog2ZijpBE8ahZLgMuiEGc686Ir2T41v5rAYuYWOOFFsFhV06s4Ge40V4vSvq698T8SNDcJy4CIfsNgqYbjHVDz0E4OjSStBZeGt-lDhV9m9JYX7KMtL][image: https://lh3.googleusercontent.com/H6xWr4gdv77P9UfsGDQQooFBGju4UJ09xxaPvYkat-l1Wlwd2z1iWfsrIZjQoxi75nWsr8hiGh50T0qdpJtaxpdDJWd65kVkFF_-9xZ3EGjAUVDDhKmJDhA5FSyXNj2voktk1fPm]

	4. To connect the points to make a polygon, click the “polygon” block.

	[image: https://lh6.googleusercontent.com/s0kPaL-tZB2kfVwUthdCEnaa96XH4lHSkA4Az8Uv0kiMcas888SQdTXpsm8mQGi8qBhKZJJQNdthtunvot7TYCl61Gbn5Oyjx3NT5fxbLQb0IxirigJZRZdYaQqpdvvXBywMQiC7]

	5. Once it is selected, click point A, then B, C, D, then A again.

You now have the polygon ABCD created!

	[image: https://lh3.googleusercontent.com/sV-2-JVr3nckYx21QHtLRzCQzp4rw1A1CiLmvIUS7jDIZwEdFp3L85vutno_bfHBA3HfUPxC5fpQcNUSds1Ad6pt4kIm4WNYp-wUsn75NSZtj6PZwAFbj1YdHuyPBsCb93pdrHti]

	6. Let’s do the dilation. Place a point at (0,0). This will become point E.
	[image: https://lh3.googleusercontent.com/KPpDgIAiFjDFhmFaSk7ul8-KgvM7_m9bIu_yJ-geFyTdmgkA18uiwQT2pqx-mwJT7bvpfb2eqTuKvtmY_RKSEDafHBbixiByZxbhvjdtnzaBFIXj8rrRP3MbuNEpLt2LgZJ3D3vO]

	7. To start our dilation, click on the “dilate from point” block. Then, click on the polygon, and then on the point E. A box should come up asking for the factor (the scale factor). Enter in “2” for the scale factor.









You should have a new polygon named “poly1”
with coordinates A’B’C’D’

	[image: https://lh6.googleusercontent.com/z06YPyLkOXgipR5yGGYwERJqmf1zRGN9uuPUIVeRD0YyE0nqRYZpyaJPTsv4_W0vYO_yMq1MykaL3Bpy0CaKpX-KU1BhFvHHgOEwWOFslfXjYtLYKQz62JzPNuJoRop9sBUhdduM]
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	As we know, if a polygon is being dilated by a scale factor of 2, then the (x, y) coordinates of each point are being multiplied by 2.

Our new points should be:
i. A’ (4, 5)
ii. B’ (10, 10)
iii. C’ (14, 4)
iv. D’ (8, -2)

	

	Let’s try one when the center is not the origin.

	

	Dilate the figure ABCD by 4/3 with the center at (0, -4).
A (-6, 3)    B (3, 3)     C (3, 0)     D (0,0)
	

	1. Start a new document. Plot the points A, B, C, and D. Make it a polygon.
	[image: ]

	2. Place a point at (0, -4). This will become point E.
	[image: ]

	3. Use the “Dilate from Point” block. Click on the polygon, then point E. Enter “4/3” for the scale factor.


Your new polygon should be labeled poly1’ and have the coordinates:
A’ (-8, 5.33)
B’ (4, 5.33)
C’ (4, 1.33)
D’ (0,1.33)

Verify together that our new polygon is correct.
	[image: ]
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