Dilations
Math A Lesson
Jacqueline Hoover
Materials:  

· Chalk board, chalk, erasers
· Whiteboard, Expos, erasers

· Paper, pencils, calculator, ruler, string, balloon
· Worksheets-Dilations Definitions, Dilations-1, Dilations-2 ,Regents Review
Lesson Overview:  


Students will explore the concept of dilations through manipulatives. In addition to this, the students will discuss and work through examples of dilations. 
Lesson Objectives:  

· Students will model dilations through the use of manipulatives

· Students will discover the concept of scale factor and how it is related to all dilations
· Students will examine problems involving dilations 
· Students will prepare for the math A exam
NYS Standards:  
· Key Idea 4-Modeling/Multiple Representation
· Use transformations in the coordinate plane (4C). 
Anticipatory Set:  

We’re just discussing here, so that the students can recall any prior knowledge of the material. Ask the students if they know what the word dilate means or if they have ever heard of a dilation in mathematics. See if they can come up with an example of a dilation. If not, give them the example of the pupil in your eye. When more sunlight comes into the eye, the pupil gets smaller. While the less light, the bigger the pupil of your eye gets. At this point the balloons can be brought out.
Developmental Activity:  
· First have the students read through the definitions sheet. You can have them read it quietly or have the students read it aloud to each other. 

· After the reading, show the students a partially blown up balloon that has the word math on it. Measure, with a string and ruler, the length and width of the word math. 

· Have the students partially blow up their own balloon and do the same with the help of a partner (if there is an odd number of students you will need to pair up with the student).
· After the students have measured the word math on their own balloon, have them blow up the balloon more (or let some of the air out, for those who blew it up too much before) and measure the length and width of the word math.

· Discuss what is happening to the word math. 
· Discuss, referencing the definitions sheet, the center of the dilation and the possible scalar factor. 
· Discuss the center of the dilation and the possible scalar factor.
· Next have the students work independently on the worksheet Dilations-1.
· When the students have finished the worksheet make sure to check and see if their answers are correct.
· If time allows, the students may go on to the Regents Review Worksheet.
Closure: 

 At the end of class, have the students answer the two questions on the worksheet Dilations – 2.  This will give them a more graphical look at and a brief work through of dilations.
Assessment:


Each student will answer the two questions on the worksheet Dilations–2. This will be turned in to be assessed. The teacher should be looking to see if the student can associate what was learned about dilations to apply it to a shape graphically.
Dilations Definitions
Dilation . A transformation in which every point P has an image P' placed on OP so that

OP' OP = k and OP' = k x OP, where O is the center of the dilation and k is the positive scale factor.

Characteristics of a dilation

A dilation results in a reduction, an enlargement, or an image congruent to the original figure. This depends on the value of k, the scale factor of the dilation.

·  If k < 1, the image is a reduction of the original figure.

·  If k = 1, the image is congruent to the original figure.

·  If k > 1, the image is an enlargement of the original figure.

Performing dilations

Use the center and the scale factor to perform a dilation. The image of any segment after a dilation is k (the scale factor) times as long as the original segment. 

[image: image11.emf]
Example.

Draw the image of quadrilateral PQRS 
after a dilation with center at the origin 
and scale factor 1/3.

[image: image12.emf]Solution.

Locate P' on OP so that OP' = 1/3 x OP. 
Locate Q' on OQ so that OQ' = 1/3 x OQ.

Locate R' on OR so that OR' = 1/3 x OR 

Locate S' on OS so that OS' = 1/3 x OS.

Draw P'Q'R'S'. (Notice that each side of P'Q'R'S' is
 1/3 as long as the corresponding side of PQRS.)

Another way to do this is to take each point (x, y) and multiply by the scale factor of 1/3, which is the same as dividing each by 3.
Dilations – 1
Read and evaluate:
	1.
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Top of Form

Is this an example of a dilation?

Bottom of Form


	2. 
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Top of Form

Under the dilation shown at the left, the value of the "?" will be:

Bottom of Form


	3. 
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	Top of Form

Under a dilation, the picture shown at the left has been reduced in size.  The scalar factor was:

Bottom of Form


	4.
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	Top of Form

The length of the small train is 4 inches.  Under a dilation of scale factor 2, what is the length of the large train?

Bottom of Form


Dilations – 2

5. Draw the dilation image of triangle ABC with the center of dilation at the origin and a scale factor of 1/2. (Hint: Dilations involve multiplication!)
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6. Draw the dilation image of pentagon ABCDE with the center of dilation at the origin and a scale factor of 1/3. (Hint: Multiplying by 1/3 is the same as dividing by 3!)
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Regents Review:
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Answers:
Dilations-1



1.) Yes
2.) 3
3.) 1/4
4.) 8
Dilations-2

1.) A’(-1,1)
B’(1,-1)

C’(0,2)
2.) A’(0,0)
B’(1,1)

C’(3,1)

D’(3,-1)

E’(1,-1)
Regents Review

#25.) #1 (2,5)
#28.) A’(-2,4)

     B’(0,12)


     C’(10,8)
#16.) #4 dilation
