Name _______________________________ Hour ____
Transformations with Geometer’s Sketchpad
In this lesson, you will investigate reflections, translations, rotations and dilations on Geometer Sketchpad.  At the end of this lesson, you will summarize what you understand about these transformations.

INVESTIGATION

1.
Open Geometer Sketchpad and enlarge both windows so they fill the entire computer screen.

2.
Open a New Sketch in Geometer’s Sketchpad.  Using the Segment Tool (left side and looks like a segment), draw a capital block letter “F” in the middle of the screen.

3.
Use the Select Tool (arrow) to select each of the vertices in order and choose Polygon Interior from the Construct menu.  The F should be colored in yellow now.  

4.
Select the Labeling Tool (capital A) and double click somewhere in the yellow interior of the letter F.  A window will pop up that allows you to type in a label for the figure.  Label this figure “Preimage”.
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Original Figure


Your screen should now look like the following:

REFLECTION:

5.
To create a reflection of this figure, you will need a line of reflection.  Select the Line Tool (same button as Segment Tool, but now it looks like a line) and construct a line to the left of the letter F.  Using the Labeling Tool, label this line “Line of Reflection”.

6.
Highlight the line and select Mark Mirror from the Transform menu.  An 
animation will appear that verifies that this line was marked as a mirror.

7.
Highlight the letter F and select Reflect from the Transform menu.  

8.
Change the interior of the image to a different color by selecting Color from the Display menu.  Label this image “Reflected Image” using the Labeling Tool.

9.
Explore the reflection by (1) moving vertices on the letter F and (2) moving the line of reflection.  

Q1:
How are the preimage and these images the same?  How are they 
different?

__________________________________________________________________________________________________________________________________________________________________________________________________________________

Q2:
Are the original figure and the reflected images congruent?  Yes        No

TRANSLATION:

10.
Deselect all items.  (Nothing should be highlighted in pink).  Using the Line Segment Tool, construct a line segment in the lower left hand corner of the screen.  Label this line segment, “Translation Vector”.

11.
Select the vertices of this segment, first the left one, then the right one.  Choose Mark Vector from the Transform menu.  An animation will appear that verifies this segment was marked as a vector.  

12.
Highlight the letter F and choose Translate from the Transform menu.  Make sure the word “Marked” is selected in the window that pops up.  Click Translate.

13.
Change the interior of the image to a different color by selecting Color from the Display menu.  Label this image “Translated Image” using the Labeling Tool.

14.
Explore the translation by changing the size of the translation vector.  

Q3:
What happens to the image when the translation vector is reduced to a point?

____________________________________________________________________________________________________________________________________________

Q4:
How is the original figure and the translated image the same?  How are they different?

__________________________________________________________________________________________________________________________________________________________________________________________________________________

Q5:
Is the original figure and the translated image congruent?  Yes        No

ROTATION:

15.
Deselect all items.  Using the Ray Tool, construct an angle on the 
screen.  Label the angle, “Angle of Rotation”.  

16.
Highlight the vertices of the angle in order with your Arrow Tool.  Choose Mark Angle from the Transform menu.  An animation will appear that verifies the angle is 
marked.  Measure this angle by highlighting the vertices in order again with your Arrow Tool.  Then select Angle from the Measure menu, and drag textbox of the measurement to the interior of your angle.  
17.
Create a point on the screen with the Point Tool.  Label this point, 
“Center of Rotation”.  Highlight this point and choose Mark Center from the Transform menu.  An animation will appear that verifies this center is marked. 

18.
Highlight the original figure and choose Rotate from the Transform menu.  
Make sure Marked Angle is chosen on the window that pops up.  Click 
Rotate.

19.
Change the interior of the image to a different color by selecting Color from the Display menu.  Label this image “Rotated Image” using the 
Labeling Tool.

20.
Explore the rotation by (1) changing the angle of rotation, (2) moving the center of rotation, and (3) moving the original figure.  

Q6:
What happens when the angle of rotation is reduced to 0 degrees?

__________________________________________________________________________________________________________________________________________________________________________________________________________________

Q7:
What happens when the center of rotation is a point on the original figure?

__________________________________________________________________________________________________________________________________________________________________________________________________________________

Q8:
What happens when the center of rotation is not on the original figure?

__________________________________________________________________________________________________________________________________________________________________________________________________________________

Q9:
How are the original figure and the rotated images the same?  How are they different?

________________________________________________________________________________________________________________________________________________________________________________________________​​​__________________

Q10:
Are the original figure and the rotated images congruent?  Yes        No

DILATION:

21.
Deselect all items.  Click on your preimage “F” to highlight it.  Select Dilate from the Transform menu.  A window appears for you to type in various dilations.  Note that you type in dilations as a fraction (there’s a fraction bar between the 2 fields you type in).  

19.
Change the interior of the image to a different color by selecting Color from the Display menu.  Label this image “Dilated Image” using the Labeling Tool.

20.
Explore the dilation by (1) using scale factors greater than 1 and (2) using scale factors less than 1.  

Q11:
What happens when the scale factor is greater than 1?

__________________________________________________________________________________________________________________________________________________________________________________________________________________

Q12:
What happens when the scale factor is less than 1?

__________________________________________________________________________________________________________________________________________________________________________________________________________________

Q13:
How are the original figure and the dilated images the same?  How are they different?

________________________________________________________________________________________________________________________________________________________________________________________________​​__________________

Q14:
Are the original figure and the dilated images congruent?  Yes        No

SUMMARY:

Summarize what you learned about transformations.

	Reflection


	

	Translation


	

	Rotation


	

	Dilation


	


