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Course 1, Chapter 5: Similar Figures

Dilations are transformations that create similar figures by changing the size, but not the shape, of a geometric figure. In this activity, you will use dilations to explore the relationships between the lengths of sides, the angles, the perimeters, and the areas of similar figures.

Activity

Step 1  Open a new sketch. Near the center of the page, use the Straightedge Tool to draw a triangle. Be sure that each segment begins at the endpoint of the previous segment. The last endpoint of the third segment must coincide with the initial endpoint of the first segment.

Step 2  Use the Arrow Tool to select a line segment. From the Measure menu, select Length. Repeat for the other two segments. Drag the measurements above the triangle.  Drag the vertices so that no side is longer than 6 cm. Sketchpad will name each vertex.
Step 3  Use the Arrow Tool to select all three vertices and select Triangle Interior from the Construct menu. While the interior is highlighted, select Perimeter from the Measure menu. Reselect the triangle’s interior and select Area from the Measure menu.
Step 4  Measure each angle of the triangle, starting with angle A. To measure angle A, select vertices C, A, and B. Then, select Angle from the Measure Menu. 
Step 5  Your next step involves dilating the triangle. Use the Point Tool to mark a point to the left of the triangle to be used in the dilation. Use the Arrow Tool to double click on the new point. The circles that flash indicate that this point is selected for use.
Step 6  Click on all of the parts of the triangle (the vertices, sides, and interior.) From the Transform menu, select Dilate. Do not change the values in the dialogue box and click Dilate. Drag the dilation point to move the new triangle to the left of the first triangle.  
Step 7  Measure each side of the new triangle following the process in Step 2. Then, measure the perimeter, area, and angles, as in Steps 3 and 4. Drag all of the measurements above the triangle so that the corresponding measurements are in the same order as those for the first triangle.

Step 8  Make a new point between the first and second triangles. Use the Arrow Tool to double click on the point to make it the center of the next dilation. Select all the parts of the original triangle and select Dilate from the Transform menu. In the dialogue box, change the upper number to 3 and the lower number to 1. Click on Dilate. Drag the dilation point so that the new triangle is to the right of the original triangle.

Step 9  Find all of the measurements for the third triangle as you did for the previous triangles.
Step 10  Use ratios to compare the measurements of the first two triangles, starting with the side lengths. From the Measure menu, select Calculate. Click on a side length for the second triangle, the division sign, and the corresponding side length for the first triangle.  Drag the calculation below the second triangle. Continue finding the ratio of the measurements between the corresponding sides, perimeters, and areas.

Step 12  Use ratios to compare corresponding measurements for the third triangle to the first triangle. Finally compare the corresponding measurements for the largest triangle to the smallest triangle. 

Step 13  To compare measurements of a different polygon, insert a new page. Select Document Options from the File menu. Select Blank Page from the Add Page           drop-down menu. On the new page, construct a polygon with four or more sides and dilate the polygon. Measure and compare the sides, perimeters, and areas. 

Analyze the Results

1.  What is the significance of the dilation factors of 1 and 2 that you used to create the second triangle? How is this represented in the calculations?
2.  What is the significance of the dilation factors of 3 and 1 that you used to create the third triangle? How is this represented in the calculations?
3.  Use the Arrow Tool to select any vertex of any of the triangles. Drag it to various positions, watching the measurements of the lengths of the sides, the angles, and the calculations as you drag. Select other vertices and repeat. Which numbers do not change?  

4. What is true about the corresponding angles of similar figures?

5. What is true about the ratios of corresponding sides of similar figures?
6. What is true about the ratios of perimeters of similar figures?

7.  What is the relationship between the ratios of the perimeters and the areas?  Why do you think this is true?

8.  What kind of polygon did you create on the second page?  What dilation factors did you use to create the second polygon?

9.  Predict the values of the ratios that you would use to compare the sides, perimeters, and areas of the two polygons.  Perform the calculations to check your predictions.
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