[bookmark: _GoBack]Transformations and Coordinates
(With Geogebra)

Open Geogebra.  Once the program is opened, make sure of the following:
· The coordinate axes are shown
· The grid is on
· The algebra window shows on the left

[image: ]You can turn the axes and grid on by clicking on the icons below the pull down icon bar.  The algebra window can be shown by selecting “view” and selecting “algebra”.  Your grid should be 1 by 1, but your axes will not be centered.  You can center them by selecting the last tool “move graphics view” (see below).  The pointer will look like a hand and you can grab the screen and move the axes.  You may need to use this tool later in your work if some images you make fall “off the screen”

During your work, if you need to “escape” what you are doing, click on the arrow icon (first one).  

[image: ]


Create a triangle
Choose the polygon icon (fifth one in picture above).  If you hover over the icon, the program will direct you how to do the construction.  Draw a triangle whose vertices have integer coordinates.  Don’t use the origin for a vertex. You will see the vertices’ coordinates in the “algebra” window.  Write the results on your recording sheet in the first column.  You will use this triangle for all your explorations.


Transformations Menu:
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You will use this menu for all your different transformations explorations.










Reflections about a line:

Select “reflect about line” and then hover above the icon to get instructions on what to do. 

Reflect your triangle across the y-axis by selecting the triangle and then selecting the y-axis.  Record the coordinates of your image triangle (A´, B´, and C´) that are listed in the algebra window.  

Discuss with your partner how the image vertices compare with the original vertices.  Record your analysis.

Use the back arrow in the upper right to delete the transformation after you have analyzed the results. Do not delete the original triangle that you created.  You will use this with each of the following constructions.


Reflect your triangle across the x-axis.  What are the coordinates of its image?  How do they compare with the original coordinates?

Delete the transformation after you have analyzed the results.

Create the line y = x.  As before, hover above the icon to get instructions.

[image: ]Reflect your triangle across the line, y = x.  What are the coordinates of its image?  How do they compare with the original coordinates?

Delete back to the original triangle after you have analyzed the results.



Create the line y = - x.

Reflect your triangle across the line, y =  - x.  What are the coordinates of its image?  How do they compare with the original coordinates?

Delete back to the original triangle after you have analyzed the results.




Rotations around a point:

The rotations you do will have the center of rotation as the origin.  You will have to place a point there by using the second icon.

Select “rotate around a point” from the transformation menu.  Follow the directions to perform a rotation. 

Rotate your triangle 90 degrees CW with center at the origin.  What are the coordinates of its image?  How do they compare with the original coordinates?

Delete back to the original triangle after you have analyzed the results.



Rotate your triangle 180 degrees CW with center at the origin.  What are the coordinates of its image?  How do they compare with the original coordinates?

Delete back to the original triangle after you have analyzed the results.


Optional:  Rotate your triangle 270 degrees CW with center at the origin.  










Translations
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To perform a translation, the program needs to know the direction of your “slide”.  To do so, you will create a vector.  After you select “vector”, select a starting point and an ending point.  Use points that are not near your triangle.  The vector will appear as an arrow which shows the direction and the distance you will translate your triangle.  Describe how you get from the first point you chose to the final point.  What horizontal and vertical movements are you making?  






Translate your triangle using the vector you made.  Select “translate by vector” from the transformation menu.  Follow the directions. What are the coordinates of its image?  How do they compare with the original coordinates?

Move your vector by pulling on the final point.  How has your vector’s direction and distance changed.  How did the triangle images’ coordinates change in relationship to the vector?

Delete back to the original triangle after you have analyzed the results.



Dilation from a point:

The dilations you do will have the center of dilation as the origin.  You will have to place a point there by as you did doing rotations.  The point at the origin may still be there from your previous work.

Select “dilate from point” from the transformation menu.  Follow the directions. Using the origin as the center of your dilation, use a scale factor of 2 to dilate your triangle.  What are the coordinates of its image?  How do they compare with the original coordinates?

Delete back to the original triangle after you have analyzed the results.

Using the origin as the center of your dilation, use a scale factor of  to dilate your triangle.  What are the coordinates of its image?  How do they compare with the original coordinates?

Delete back to the original triangle after you have analyzed the results.




Extensions

What will occur if the triangle is reflected in the y-axis and then that result is reflected in the x-axis?  Record your results.  Delete back to the original triangle after you have analyzed the results.


Using the origin as the center of your dilation, use a scale factor of -1 to dilate your triangle.  What are the results?  


What can you conclude about these 2 transformations and any of the others that you did?
image1.png
GeoGebra.

e
ELALA ool alNs]=] <]
THErc-





image2.png
£ GeoGebra (2)

File Edit View Options Tools Window Help
DA ERY S w PN E & 0%
» Agebra » Graphics : : :

Input
-





image3.png
File Edit View Options Tools Window Help

(&

P

Reflect about Line.

a2

ABC

Reflect about Point

Reflect about Circle:

Translate by Vector

5

Al >lolo]4

1

> Algebra





image4.png
£y Geoebn @ T TR R ———SN,.| =D )

File Edit View Options Tools Window Help signin.

LA ool 4l N =] +] o
P

-

-

/-/

=

| Vedor

o
Input [«





