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Transformations on the Coordinate Plane

M7G2

Translations:

· Open a new sketch in GSP.  

· Go to “Graphs” on the top menu and select “Define Coordinate Grid System.”  

· Now, choose plot points from the graphs menu as well and plot the following three points:   (1, 1), (2, 4), (4, 2).  

· Label the points A, B, and C.

· Construct segments from the points to create a triangle.

· Now, select all endpoints and sides of your triangle.

· Go to “Transform” at the top of the screen and choose “translate.”

Notice that you can translate in GSP by three different types of vectors (polar, rectangular, and marked).  For our purposes we are only going to use rectangular.  This allows you to instruct the computer how far to move each vertex in the horizontal and vertical direction.  
Enter the following horizontal and vertical translations and complete the table below.  Be sure to select the ORIGINAL triangle for each new translation.

	
	Horizontal Shift
	Vertical Shift
	Describe the movement
	Coordinates of A’, B’, 

and C’

	1.
	0 cm
	3 cm
	
	

	2.
	3 cm
	0 cm
	
	

	3.
	3 cm
	3 cm
	
	

	4.
	-2 cm
	2 cm
	
	

	5.
	2 cm
	- 2 cm
	
	


Make up several translations of your own to enter and observe the results.  Use this data and the results recorded in the table to answer the following questions:

6. What is a geometric translation?  ______________________________________________________________________________________________________________________________

7. How does the size of each new triangle compare to the original one?  _______________________________________________________________

8. What do you notice about the new coordinates of A’, B’ and C’ after a translation?  ______________________________________________________________________________________________________________________________

9. Predict what A’, B’ and C’ would be if triangle A (3, 2), B (-1, 5) and C (1, -2) was translated 4 in the horizontal direction and 1 in the vertical direction.  _______________________________________________________________
Dilations:

· Delete everything except for the original triangle ABC and the coordinate grid.

· Select the sides and vertices of the triangle.
· Choose “Transform” from the menu at the top and then “Dilate.”

· Notice when the window comes up that we dilate by a ratio.  The ratio will tell how the new shape is related to the original one.  Also, note that the computer defaults the point to dilate from as “A.”  We will look at how to change this later.

Perform the dilations described below and then complete the table.  Remember to make sure you have the original triangle selected for each new dilation.
	
	Fixed Ratio
	Compare the length of AB to A’B’
	Describe the change in size of the triangle
	List the new coordinates for A’, B’ and C’

	1.
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	2.
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	3.
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	4.
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	5.
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6. Describe what it means to dilate a figure.  ____________________________________________________________________________________________________________________________________

7. What do you notice about the coordinates of A’B’ and C’ after a dilation?  ____________________________________________________________________________________________________________________________________
8. Predict the new coordinates for triangle A (1, 2), B (2, 1) and C (3, 2) after a dilation with a fixed ratio of 2:1.

9. Delete all of the dilated triangles.  Select the point at the origin.  Choose “Transform” and “Mark Center” from the menu at the top.  Now select the original triangle.  Perform several of the dilations from the table above with the new center at the origin.  How are your results similar?  How are they different? ____________________________________________________________________________________________________________________________________

Rotations:
· Delete everything again except for the original triangle ABC and the coordinate grid.  

· First we need to mark a center of rotation.  Select the origin as your center of rotation just like you did in the last problem.  

· Now, choose “Transform” and “Rotate” from the top menu.

Complete the table:  Remember to make sure the original triangle is selected for each new rotation!
	
	Angle of Rotation
	Describe the movement
	List the new ordered pairs for A’, B’, and C’

	1.
	90
	
	

	2.
	180
	
	

	3
	270
	
	

	4.
	360
	
	


5. Define what it means to rotate a geometric figure.  _______________________________________________________________

6. How does the size and shape of the rotated figure compare to the original one?  ______________________________________________________________________________________________________________________________

7. What do you observe about the changes in the ordered pairs for A’B’ and C’?  _____________________________________________________________________________________________________________________________________________________________________________________________

8. If the triangle with A (1, 3), B (2, 3), and C (2, 5) is rotated 90 degrees predict the new coordinates.  ________________________________________________

What if the same triangle was rotated 180 degrees?  _______________________________________________________________

9. If I wanted to rotate my triangle so that I would end up with exactly 6 triangles around the circular rotation, what increment of angle rotations should I use?  _________________________________________________________

10. We can change the center of rotation to anything we want it to be.  Select point A of the original triangle and mark it as the center of rotation.  Now rotate the triangle around at different degrees.  What does the center of rotation mean and how does it change your results?  _____________________________________________________________________________________________________________________________________________________________________________________________

Reflections:  
· Delete everything except for the original triangle and the coordinate grid system.  

· To rotate an object, we need to tell the computer what to use as the “mirror” or line of symmetry.  To do this select the object you want to be the “mirror.”  This time let’s select the x-axis.  Now, go to “Transform” and choose “Mark Mirror.”  

· Select the sides and endpoints of the triangle.  

· Choose “Transform” and “Reflection” from the top menu.

Complete the table:

	
	Mirror or line of symmetry
	Describe the movement
	Record the new coordinates for A’, B’ and C’

	1.
	x-axis
	
	

	2.
	y-axis
	
	


3. Describe in your own words what it means to reflect an object.  ______________________________________________________________________________________________________________________________
4. How does the size and shape of the reflected object compare to the original one?  ______________________________________________________________________________________________________________________________

5. What appears to happen to the coordinates when an object is reflected?  _____________________________________________________________________________________________________________________________________________________________________________________________

6. Predict what the new coordinates would be if triangle A (2, 3), B (1, 4) and C (4, 3) was reflect about the x-axis.  _________________________________

What if the same triangle was reflected about the y-axis?  _______________________________________________________________

Now open a new sketch in GSP.  Explore and apply what we have learned about transformations.  Use tools to draw or construct shapes and then use transformations to create a picture.  Print this out and attach it to this handout.
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