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	Resources:

TI 83+ graphing calculators for every student.

JMAP Dilations Worksheet.

	Homework:

JMAP Dilations Worksheet.
	Evaluation:

JMAP Regents Book by Topic

Geometry/Transformations/Dilations


Classroom Dialogue

BIG IDEAS:  

Dilations create a larger or a smaller image of a geometric figure.  A good example of a dilation is how the pupils of our eyes get larger when the lights are dim and smaller when the lights are bright.  When the pupil changes size, we say it is dilating.  The amount in increase or decrease in the size of a geometric figure is called the scalar, the scale factor, the dilation factor, or the constant of dilation.
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The original figure gets larger when the scalar is greater than 1.
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The original figure gets smaller when the scalar is between zero and 1.


Dilations with the same dilation factor applied to both x and y coordinates of an original geometric figure preserve both shape and orientation, but not size.  Hence, such dilated images are similar to their original geometric figures, but they are not isometries.

Dilations with different dilation factors for the x and y coordinates of an original geometric figure preserve orientation, but neither shape nor size is preserved.  Hence, such differentially dilated images are not similar to their original geometric figures.
Connections.  Scalars are used frequently in all kinds of real world situations.  Model toy cars are scale models of real cars.  Three sided rulers with six different scales for artwork and architectural drawing are commonly available.  When extra company is coming for dinner, we use a scalar to double or triple the recipe.  When we clear fractions by multiplying both sides of an equation by a denominator, we are using a scalar.  When we factor an equation, we are removing a scalar.  

Notation Used with Dilations:  

· When the dilation factor is the same for both the x and y coordinates, the dilation notation typically refers to a “dilation of n” or 
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, where n is a scalar.  For example, a dilation that doubles every value of x and every value of y would be referred to as a “dilation of 2” or simply as 
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· When the dilation factor is different for the x and y coordinates, the dilation notation must refer separately to each scalar.  Typically, this is expressed in the form of (2x,3y).  In this example, the scalar for the x values is 2 and the scalar for the y values is a3.  

Sample Regents Math B Problem:

	In the accompanying graph, the shaded region represents set A of all points (x,y) such that 
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  The transformation T maps point (x, y) to point (2x, 4y).
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Which graph shows the mapping of set A by the transformation T?
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One Solution

	The notation gives us a clue that the dilated image will not be symmetrical to the original geometric figure, since different scalars are used for x and y values.  We can quickly identify four known coordinates in the original geometric figure.  These are:  (0,1) (0,-1) (1,0) and (-1,0).   If we multiply each of the x values by 2 and each of the y values by 4, we get (0,4) (0,-4) (2,0) and (-2,0).  The only response that includes these points is choice #2.


Student Activity:  Students complete the JMAP Dilations Worksheet.

NYS Core Performance Standards:

Key Idea 5:  MEASUREMENT

Students use measurement in both metric and English measure to provide a major link between the abstractions of mathematics and the real world in order to describe and compare objects and data.

Performance Indicators:

5i.
Use geometric relationships in relevant measurement problems involving geometric concepts.
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