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Identifying Transformations
Teacher Notes


	Overview
The following lesson is an investigation of the properties of the basic isometries: translations, rotations, and reflections. Our objective is to be able to attempt to identify any transformation by observing any triangle and the properties of its image under that transformation.
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	Mathematical Objectives

· Given two congruent triangles, identify which isometry or isometries will map one triangle onto the other.
· 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.

G.CO.4 Develop definitions of rotations, reflections, and translations.
G.CO.5 Given a geometric figure and a rotation, reflection, or translation, draw the transformed figure using, e.g., graph paper, tracing paper, or geometry software.
G.CO.6 Use geometric descriptions of rigid motions to transform figures and to predict the effect of a given rigid motion on a given figure.

Vocabulary
· Mapping, isometry (rigid motion), translation, rotation, reflection, glide reflection, vector,  image, preimage, fixed (invariant) points, orientation(clockwise/counterclockwise),

About the Lesson
· The estimated time for this activity is 30 to 45 minutes.

· Send the file Identifying _Transformations_Student.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
· Transformation Menu
Tech Tips: 

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

Lesson Materials:

Student Activity

Identifying_Transformations_Student
TI-Nspire document 

Identifying_Transformations_Student.tns 
Extension Activity

Transformational_ Proofs_ Student.


	Getting Started 

Definition: A isometry is a transformation of points of the plane that preserves distance between points.

Open Identifying_Transformations_Student.tns
Beginning on page 1.3, each new problem (page 1.3, page 2.2, page 3.2, and page 4.2) illustrates 
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 and its image 
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under some isometry. 

For each problem you will be asked to answer the following questions:

(1) Is the isometry direct or opposite. Hint: Check the orientation of the image with respect to the preimage. Hint: Check the orientation of the image with respect to the pre-image.
(2) Identify any fixed points, if they exist.  Explain your answer. A fixed point is a point that is its own image.
(3) Determine if  the image of a segment is always parallel to its preimage.


	Problem 1

Turn to page 1.3. This page illustrates 
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and its image 
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 under translation through vector 
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. Note: You can “grab and drag” the open point at the end of vector, 
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, to change the translation.
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	Properties:

Opposite or Direct: Direct, since the orientation of the image and the pre-image is the same.
Number of Fixed points. None obvious. Translate an arbitrary point P.  No fixed points.
Is the image of a line segment a parallel line segment Yes, Always? Always.?  

Explain how you might use the properties above to identify a translation. A translation is a direct isometry with no fixed points.



	Problem 2

Turn to page 2.2. This page illustrates 
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and its image 
[image: image10.wmf]'''

ABC

D

under a rotation about point 
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. Note: You can “grab and drag” the open point of the rotation angle or point
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to change the rotation.
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	Properties:

Opposite or Direct:  Direct, since the orientation of the image and the pre-image is the same.
Number of Fixed points. The center of the rotation, P, is fixed.  Rotate an arbitrary point Q.   No other fixed points. Exactly one fixed point.
Is the image of a line segment a parallel line segment? Not Always (unless the rotation is 180).
How is this transformation similar to a Translation?  Distances and angle measures are preserved.
  How is it different? A rotation has a fixed point.
Explain how you might use the properties above to identify a rotation. A rotation is a direct isometry with fixed point. Line segments do not always map to parallel line segments.


	Problem 3

Turn to page 3.2. This page illustrates 
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 and its image 
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' under a reflection over line l.  Note: You can “grab and drag” the line 
[image: image16.wmf]l

 to change the reflection.
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	Properties:
Opposite or Direct: Opposite, since the orientation of the image and the pre-image is different.
Number of Fixed points. All points on line l are fixed
Is the image of a line segment a parallel line segment? Sometimes. When the line segment is parallel to l.
How is this transformation similar to a Translation? 

Same: Distances and angle measures are preserved.
Different: It is an opposite isometry. Has fixed points.
  A Rotation?  
Same: Distances and angle measures are preserved.

Different: A line reflection is an opposite isometry and has more than one fixed point.




	Problem 4

Turn to page 4.2. This page illustrates 
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 and its image 
[image: image19.wmf]'''

ABC

D

 under an isometry.
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	Properties:

Opposite or Direct: Opposite, since the orientation of the image and the pre-image is different.
Is this transformation the same as a Translation, Rotation, or

a Reflection?  It is opposite therefore it is not a Translation or a Rotation. It is not a reflection since the reflection line, l, must be the perpendicular bisector of
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.  Therefore it is not a translation, a rotation or a reflection. Therefore it must be something different. 
Turn to page 4.3


	Problem 5

The isometry illustrated on page 4.3 is called a Glide Reflection and is the composition of a Reflection over line 
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and a Translation through a vector, 
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,  that is parallel to the line 
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. On page 4.3 line l and vector v are shown. You can “grab and drag” the line 
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 or the open point at the end of vector, 
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, to change the glide reflection.
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	Properties:
Opposite or Direct: Opposite, since the orientation of the image and the pre-image is different.
Number of Fixed points: None, because of the translation.
Is the image of a line segment a parallel line segment?  Sometimes.  When the line segment is parallel or perpendicular to l.
How is this transformation similar to a Reflection?  How is it different?

Same: Opposite

Different: No fixed points

Explain how you might use the properties above to identify a Glide reflection.: A Glide Reflection is an opposite isometry with no fixed points
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