[image: image1.png]Translating Shapes A translation, or sliding motion, is determined by
distance and direction. By looking carefully at a simple shape and its
translated image, you can discover patterns relating the coordinates of the
shape and the coordinates of its image.

@ On the screen below, a flag ABCDE and its translated image ABCDE
are shown.

Horizontal Translation

a. Describe the translation as precisely as you can.

b. Explain how the translated image of the flag could be produced
using only the translated images of points A, B, C, D, and E.

c. Under this translation, what would be the image of (0, 0)? Of
(1, —5)? Of (=5, —4)2 Of (a, b)?

d. Write a rule you can use to obtain the image of any point (x, y)

in the coordinate plane under this translation. State your rule in
words and in symbolic form (x, y) — (__, _).



CMIC 2 – Unit 3
Name
Exploring Rigid Transformations
Translations - A translation, or sliding motion, is determined by distance and direction.  
[image: image4.png]@) A flag ABCDE and its reflected image across the y-axis are shown on
the screen below.

Reflected Across the y-axis

a. Investigate patterns in the coordinates of preimage and image pairs
when points are reflected across the y-axis.

b. Explain why the reflected image of the flag could be produced
using only the reflected images of points A, B, C, D, and E.

c. Write a rule which tells how to take any point (x, y) and find its
reflected image across the y-axis. State your rule in words and
in symbols.

d. On a copy of the diagram, use dashed segments to connect point A
to point A" and point D to point D". Use coordinates to verify that
the y-axis is the perpendicular bisector of AA” and DDY.




[image: image5.png]Rotating Shapes Rotations about the origin have similar coordinate
models. A rotation, or turning motion, is determined by a point called the
center of the rotation and a directed angle of rotation. A flag ABCDE and its
images under counterclockwise rotations of 90°, 180°, and 270° about the
origin are shown below.

Rotations About the Ori




1. On the graph below, a flag ABCDE and is translated image A’B’C’D’E’ are shown.  
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      (x, y ) → ( ____ , _____ )
2.  On the graph below, a flag ABCDE and is translated image A’B’C’D’E’ are shown.  

[image: image2.png]@) The screens below show a flag ABCDE and its image under two other
translations.

Vertical Translation Oblique Translation

. Describe the vertical translation as precisely as you can. The

diagonal (oblique) translation.

. Under the vertical translation, what would be the image of (0, 0)?

Of (2, 5)2 Of (4.1, —2)2 Of (a, b)?

‘Write a rule you can use to obtain the image of any point (x, y)
under the vertical translation. State your rule in words and in
symbolic form (x, y) — (_, _).

. Under the oblique translation, what would be the image of (0, 0)?

Of (2, 5)2 Of (4.1, —2)2 Of (a, b)?

. Write a rule you can use to obtain the image of any point (x, y) under

the oblique translation. State your rule in words and in symbolic form.




      (x, y ) → ( ____ , _____ )
 3.  Challenge Problem
[image: image3.png]@) The screens below show a flag ABCDE and its image under two other
translations.

Vertical Translation Oblique Translation

. Describe the vertical translation as precisely as you can. The

diagonal (oblique) translation.

. Under the vertical translation, what would be the image of (0, 0)?

Of (2, 5)2 Of (4.1, —2)2 Of (a, b)?

‘Write a rule you can use to obtain the image of any point (x, y)
under the vertical translation. State your rule in words and in
symbolic form (x, y) — (_, _).

. Under the oblique translation, what would be the image of (0, 0)?

Of (2, 5)2 Of (4.1, —2)2 Of (a, b)?

. Write a rule you can use to obtain the image of any point (x, y) under

the oblique translation. State your rule in words and in symbolic form.




Rotations – A rotation, or turning motion, is determined by a point called the center of the rotation and a directed angle of rotation. 
4.  A flag ABCDE and its images under counterclockwise rotations of 900, 1800, and 2700 about the origin are shown below. 






D.  According to each of your rules, what is the image of (0, 0)?  Why does this image make sense?
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Reflections – A line reflection is determined by a ‘mirror line’ that the image is reflected on. 
5.


     


 (x, y ) → ( ____ , _____ )
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Explain how A’B’C’D’E’ could be produced by translating just the points A, B, C, D and E.




















Complete the table to the left by filling in the coordinates of each point then applying the same translation to the points in the bottom of the table.





Write a rule you can use to obtain the image of any point (x, y) in the coordinate plane under this translation.  (Use the set-up already provided under the graph)





Explain how A’B’C’D’E’ could be produced by translating just the points A, B, C, D and E.




















Complete the table to the left by filling in the coordinates of each point then applying the same translation to the points in the bottom of the table.





Write a rule you can use to obtain the image of any point (x, y) in the coordinate plane under this translation.  (Use the set-up already provided under the graph)
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Combing the ideas from problems 1 and 2 (above), look at the relationship between the points in figure ABCDE and A’B’C’D’E’ and create a rule you can use to obtain the image of any point (x, y) in the coordinate plane under the same translation. 








(x, y ) → ( ____ , _____ )
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Explain how A’B’C’D’E’ could be produced by rotating just the points A, B, C, D and E for each rotation. 


____________________________________________________________________________________________________________________________________________________________________________________





On the table below, record the coordinates of the images of the five points on the flag under each rotation about the origin (0, 0) then apply the same rotation (using any patterns you see) to the points in the bottom of the table. 





Write a rule relating the coordinate of any preimage point (x, y) and its image point under each clounterclockwise rotation about the origin by filling in the blanks in the last row of the table. 





Pre-Image�
90◦ Counterclockwise Rotation Image�
180° Counterclockwise Rotation Image�
270° Counterclockwise Rotation Image�
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Use this graph and patty paper to help you visualize the rotation of the 3 points listed outside of the flag.





Fill in the table with the correct coordinates of the preimage and image of the flag. 





Explain how A’B’C’D’E’ could be produced by reflecting  just the points A, B, C, D and E.


_______________________________________________________________________________________





Write a rule you can use to obtain the image of any point (x, y) in the coordinate plane under this translation.  (Use the set-up already provided under the graph)





�
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