[bookmark: _GoBack]Transformations and Coordinates
Graphics from “Geogebra”



Draw a triangle whose vertices have integer coordinates.  Don’t use the origin for a vertex.  Label them as A, B, and C.  Write the coordinates of each point on your recording sheet in the left column.
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On the graph do the following:

· Draw the triangle obtained by reflecting ∆ABC over the y-axis (label it DEF).  You can use tracing paper to trace ∆ABC, the y-axis, and the origin.  Turn the paper over aligning the y-axis and origin with its copy to find where the vertices will fall.  Record the coordinates of the vertices on your sheet.  Discuss with your partner how the image vertices compare with the original vertices.  Record your analysis.

· Draw the triangle obtained by reflecting ∆ABC over the x-axis (label it GHI).  Record the coordinates of the vertices on your sheet.  Discuss with your partner how the image vertices compare with the original vertices.  Record your analysis.
Redraw your original ∆ABC.

Do the following:

· Draw the triangle obtained by reflecting ∆ABC over the line y = x (label it JKL).  Record the coordinates of the vertices on your sheet.  Discuss with your partner how the image vertices compare with the original vertices.  Record your analysis.

· Draw the triangle obtained by reflecting ∆ABC over the line y = -x  (label it MNO).  Record the coordinates of the vertices on your sheet.  Discuss with your partner how the image vertices compare with the original vertices.  Record your analysis.
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Rotations around a point:

The rotations you do will have the center of rotation as the origin.  Redraw triangle ∆ABC on the following grid.  You will need to then use tracing paper for the rotation.  Trace over ∆ABC and also lightly trace the coordinate axes.

Rotate ∆ABC  90 degrees CW with center at the origin.  Draw in where the vertices of ∆ABC fall.  Call them PQR.  What are the coordinates of its image?  How do they compare with the original coordinates?


Rotate ∆ABC another 90 degrees CW with center at the origin, for a total of 180 degrees.  Draw in where the vertices of ∆ABC fall and call them STU.  What are the coordinates of its image?  How do they compare with the original coordinates?

Optional:  Rotate your triangle 270 degrees CW with center at the origin.
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Translations:
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Draw your ∆ABC on the gride below.  To perform a translation, you need to decide on a direction and distance of your “slide”.   You will draw a vector, an arrow that begins at one point and ends at another.  Draw this anywhere on the grid, but not on your triangle.  See the example to the left, but do not use this same one, make your own.



Describe how you get from the first point you chose to the final point.  What horizontal and vertical movements are you making?  
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Translate your ∆ABC using the vector you made. Using tracing paper, you can trace ∆ABC and the vector you made.  Slide the end of the copied vector to the arrow head of the original to see where your image triangle will be.  Label it VWX.   What are the coordinates of its image?  How do they compare with the original coordinates?

Draw a different vector and translate ∆ABC using that vector.  Label it YZD.  What are the coordinates of its image?  How do they compare with the original coordinates?

Dilation from a point:

Plot  ∆ABC on the grid below.  The dilations you do will have the center of dilation as the origin.  With a straightedge, lightly draw lines from the origin through each vertex of ∆ABC.
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Using the origin as the center of your dilation, use a scale factor of 2 to dilate your triangle.  Measure 2 times the distance from the origin to point A along the line from the origin to A.  Do the same with the other vertices.  Label the dilation EFG.  What are the coordinates of its image?  How do they compare with the original coordinates?


Using the origin as the center of your dilation, use a scale factor of  to dilate your triangle.  Measure  the distance from the origin to point A along the line from the origin to A.  Label the dilation HIJ.  What are the coordinates of its image?  How do they compare with the original coordinates?



Extensions

What will occur if the ∆ABC is reflected in the y-axis and then that result is reflected in the x-axis?  Go back to your first grid and take the result of the reflection over the y-axis (∆ DEF) and reflect that in the x-axis.  Call it KLM.


What do you think will occur if you dilate with a scale factor of -1? What would be the new coordinates?  Plot your triangle on the previous grid as NOP.  How does this result relate to KLM?

What can you conclude about these 2 transformation situations and any of the others that you did?
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