Name _________________________________________________  Date __________
Course 3, Chapter 10: Quadratic Equations 
You have previously studied transformations and quadratic relationships. In this activity, you will explore the relationship between translations and quadratic equations.

Activity

Step 1  Open a new sketch. From the File menu, open the Sketchpad folder on your computer or CD. From the Samples Folder, select Custom Tools. From this list, select and open Polygons. Minimize the Polygons page.  
Step 2  From the Graph menu, select Show Grid and Snap Points. The Snap Points setting places endpoints on the corners of the grid.  
Step 3  From the File menu, select Document Options. From the drop-down Add Page menu, select Duplicate. Drag the cursor to 1. Repeat so that there are 3 pages in all. Make sure that the Show Page Tabs box is checked. Click OK.
Step 4  Return to page 1. Use the Straightedge Tool to draw line segments in the second quadrant that form the initials of your first and last name. Use the Arrow Tool to select one of the endpoints of the line segments. From the Measure menu, select Coordinates. Repeat for the other endpoints. Then, find the Length of each line segment.
Step 5  On page 2, select Polygons from the Custom Tools menu to draw a pentagon near the origin. Find the coordinates of the vertices and measure the lengths of all of the sides. Select all of the vertices and, from the Construct menu, select Pentagon Interior. From the Measure menu, select Area.  
Step 6  On page 3, select Plot New Function from the Graph menu. Enter x^2 in the   dialogue box. Use the Point Tool to place five points on the parabola. 

Analyze the Results

1a. Return to page 1. Select all of the endpoints and segments of both initials. From the Transform menu, select Translate. In the dialogue box, select Rectangular. Enter the number 10 in the upper box and 5 in the lower box. Click Translate. How did the initials, or figure, move?  

1b. Select all of the line segments of the translated figure, or image, and find their lengths. Notice that the labels of the original measurements have changed to indicate the corresponding parts of the original figure and its image. How do the lengths of the corresponding segments compare? 

1c. Select all of the endpoints in the translated figure and find their coordinates. Compare an endpoint from the original figure and the corresponding endpoint from the image. What are the ordered pairs of these two points?  
1d. Write an equation of the form x + b = x' that shows the relationship between the                     x-coordinates, where x is the x-coordinate of the original point and x' is the x-coordinate               of the image. Write a similar equation that shows the relationship between the y-coordinates.  Repeat for another corresponding pair of endpoints.
1e. Write a general equation using x and x' that describes the change in x-coordinates. Write a second equation using  y and y' that describes the change in the y-coordinates. Solve the first equation for x.

2a. Select the original figure again and translate it. This time, enter –3 in the upper box and    –8 in the lower box. (Remember to select the Rectangular setting.) Find the lengths of the translated line segments. How do these segment lengths compare with the segment lengths of the original figure?

2b. Find the coordinates of the translated endpoints. Write a general equation of the form                x + b = x' that shows the relationship between the x-coordinates. Write a similar equation for the y-coordinates. Solve the first equation for x.
3a. Move to page 2.  To use the Translate command from the Transform menu, what values do you think you would you enter to move the pentagon 5 units to the left and 9 units up?  Try your values.

3b. Find the lengths of the sides and the area of the image. What is true about the areas of   the original pentagon and its image? About the lengths of corresponding sides? 

3c. Find the coordinates of the vertices. Write a general equation of the form x + b = x'       that shows the relationship between the x-coordinates. Write a similar equation for the           y-coordinates. Solve the first equation for x.  
4a. Move to page 2. Select the points you placed on the parabola. Use the Translate command to translate each point 3 units to the right and 5 units down. What numbers did you enter in the dialogue boxes? Write a general equation using x and x' that shows the relationship between the x-coordinates. Solve your equation for x.  
4b. Use the Plot New Function command to graph
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. Confirm that this parabola passes through the translated points. Explain why the expression x – 3 appears in the equation.
4c. Suppose you want to translate the original parabola 4 units to the left and 2 units up. What equation would you use?  Plot your function to confirm your equation.
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