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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 a dilation and to identify which similarities map a triangle onto a similar triangle.

Materials
· TI-Nspire™ handheld
· Definitions_of_Dilations_and_Similarities_Student.tns


	Mathematical Objectives
· Discover the definition of a dilation and to identify which similarities map a triangle onto a similar triangle. 
· Address Common Core State Standards for Mathematical Content.
G.CO.2 Represent transformations in the plane using, e.g., transparencies and geometry software; describe transformations as functions that take points in the plane as inputs and give other points as outputs. Compare transformations that preserve distance and angles to those that do not.

G.SRT.1 Verify experimentally the properties of dilations given by a center and a scale factor.
a. A dilation takes a line not passing through the center of the dilation to a parallel line, and leaves a line passing through the center unchanged.
b. The dilation of a line segment is longer or shorter in the ratio given by the scale factor.
G.SRT.2 Given two figures, use the definition of similarity in terms of similarity transformations to decide if they are similar; explain using similarity transformations the meaning of similarity for triangles as the equality of all corresponding pairs of angles and the proportionality of all corresponding pairs of sides.
G.SRT.3 Use the properties of similarity transformations to establish the AA criterion for two triangles to be similar.

Vocabulary
· Mapping, isometry (rigid motion), dilation, similarity, image.

About the Lesson
· The estimated time for this activity is 30 to 45 minutes.
· Send the file Definitions_of_Dilations_and_Similarities_Student.tns tns to student handheld devices. 
· This activity is designed to be student-centered with the teacher acting as a facilitator while students work cooperatively.  The student worksheet is intended to guide students through the activity and provide a place to record their answers.

TI-Nspire™ Navigator™ System (optional)
· Use Screen Capture to observe students’ work as they proceed through the activity.
· Use Live Presenter to have a student illustrate how he/she used a certain tool.
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TI-Nspire™ Technology Skills: 
· Download a TI-Nspire document
· Open a document
· Move between pages
· Grab and drag a point
· Labeling a point
· Transformation Menu
· Measurement Menu

Tech Tips: 
· Make sure the font size on your TI-Nspire handheld is set to Medium. 

Lesson Materials:
Student Activity
Definitions_of_Dilations_and_Similarities_Student.doc 
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
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1. Use the Points & Lines Menu to construct a point that is not on. This point is called the center. 


Teacher Note: Be careful about the location of  since it may cause the image to appear off-screen.








	





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

Teacher Note: Click on the numerical value of   for the dilation value.





3.”Grab and drag” point around the plane and describe what you observe.
Answer: Many possible answers. 




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

Answer: Each line contains.



b. How does changing  or moving  affect your conjecture?

Answer: Each line still contains.







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



Answer:,, and will be collinear.


6. What is the image of?



Answer: The image of is.  i.e is a fixed point.




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.







	

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?

Answer:.







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 




Answer: Students should have some variation on the actual definition. If  is any point in the plane and  is any real number.  A dilation and if  is any other point in






the plane where, where,, and are collinear and. Students

should also observe that the center  , a point and the image of the point are collinear and that if








 then , ; if , ; if then  and if , .




	ACTIVITY 2 – Properties of Dilations

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

Answer: The center  is a fixed point.


10. Measure  and.  

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

Answer: 

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.


Answer:  and 
c. What other property(ies) do you observe about corresponding sides of the pre-image and image of a triangle under a dilation?
Answer: Each pair of corresponding sides appear to be parallel.



11. Measure and.  What do you observe?
Answer: An angle and its image appear to be congruent under a dilation.


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

Answer: An angle and its image appear to be congruent for any 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.
Answer: Angle measure is preserved under a dilation.

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

Answer: A triangle and its image are not congruent under a dilation unless the scale factor  is equal to 1. Therefore, a dilation is not an isometry.

13. 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.
Answer: Yes. All of the corresponding angles of the triangles are congruent ( i.e. the same shape) and all of the corresponding sides are proportional ( i.e. not necessarily the same size.)





	ACTIVITY 3 – Definition of Similarity

Problem 1


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



1. Does  appear to be similar to?
Answer: Yes
2. Test your conjecture. (Measure the corresponding angles)


3. Is the image of  under a dilation? Explain your answer.
Answer: No. The corresponding sides are not parallel.

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.
  
Answers:


Problem 3   where .



Teacher Note: To illustrate the dilation you must calculate the value,. .  To do this, use the Text tool in the Actions menu to enter b/s on the screen and then use the Calculate tool  to calculate b/s using the measured length of  for b and the measured the measured length of  for s.
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Problem 4 where 



Problem 5 where   


OR where   


Problem 6 where   





Problem 7  where is the bisector of and   .
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