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	Overview
A transformation is a one to one function (also called a mapping) that maps points in the plane to points in the plane.  A transformation is called a similarity, if the distance between points is proportional following the transformation.  The following lesson is an investigation of the defining properties of dilations and similarities. Our objectives are to discover the definition of dilation and its properties and to identify which similarities map a triangle onto a similar triangle.

Materials
· TI-Nspire™ handheld
· Definitions_of_Dilations_and_Similarities_Student.tns



	ACTIVITY 1 – Dilation

Problem 1.1 – Definition of a Dilation




Open Definitions_of_Dilations_and_Similarities_Student.tns, read page 1.2 and then turn to page 1.3. This page illustrates  and a slider which controls the number. The number  is called the scale factor.  Note: can be negative
	[image: ]

	

1. Use the Points & Lines Menu to construct a point that is not on. This point is called the center.






2. Use the Transformation Menu to find the image of  under a dilation of ratio  about point and label the image. (Notation:.)


3.”Grab and drag” point around the plane and describe what you observe.




4. Use the Points & Lines Menu to draw lines , and .
a. What appears to be true about the lines? (Extend the lines if necessary.)



b. How does changing  or moving  affect your conjecture?







5. If you were to put a point  anywhere in the plane and find its image  under, what would be true about,, and?



Note: Because you are dilating a point around a point, the order of choice of points must be, first the center of the dilation,  and then the preimage point () and then the value of.






6. What is the image of  under,?



	

7. Use the Measurement Menu to measure the length of   and. What do you observe?

a. What do you observe about the measurements as you change the value of?







b. Measure  and. Measure  and. What do you observe about the measurements as you change the value of, or move?

8. Use your own words to write a definition of DP,k.





	ACTIVITY 2 – Properties of Dilations

8. a. Is a dilation direct or opposite. Hint: Check the orientation of the image with respect to the preimage.
b. Identify any fixed points, if they exist.  Explain your answer.


9. Measure  and.  

a. What do you observe about the measurements as you change the value of?

b. Measure the other corresponding sides of the triangles. Make a conjecture about the lengths of corresponding sides of the pre-image and image of a triangle under a dilation with scale factor.
c. What other property(ies) do you observe about corresponding sides of the pre-image and image of a triangle under a dilation?



10. Measure and. 

a. What do you observe about the measurements as you change the value of?
b. Measure the other corresponding angles of the triangles. Make a conjecture about the measures
of corresponding angles of the pre-image and image of a triangle under a dilation with scale

factor.

11. A transformation is called an isometry, or rigid motion, if the distance between points is preserved. Is
a dilation an isometry? Explain your answer.

12. Two triangles are said to be similar if they are the same “shape” but not necessarily the same size. Are a triangle and its image similar under a dilation?  Explain your answer.



	ACTIVITY 3 – Definition of Similarity

Problem 1


Read Page 2.1 and turn to Page 2.2. This page illustrates  and its image.



[bookmark: _GoBack]1. Does  appear to be similar to?
2. Test your conjecture.


3. Is the image of  under a dilation? Explain your answer.

Problem 2
  
Definition of Similarity: A similarity is the composition of an isometry (rigid motion) and a dilation.

Transformational Definition of Similar: Two figures are similar, if and only if one is the image of the other under a similarity.

Note: The transformation illustrated in Problem 1 is a similarity.  
 




4. Turn to Page 2.3. The similarity,, illustrated on Page 2.3 is the one discussed in Problem 1.  The similarity can be changed by moving point,, changing the size of angle, or by editing the value of.

Problems 3 – 7
Turn to Page 3.1


In each of the following problems, use your knowledge of isometries and dilations to determine a similarity that will map  onto its image.

  






	3	west@geneseo.edu
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