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Course 3, Chapter 4: Simplifying Radicals

A radical is a symbol signifying square root. The same value can be expressed in different ways using a radical. In this activity, you will use parameters and area to explore simplifying radicals.
Activity

Step 1  Open a new sketch. Under Edit, select Preferences. Use the drop-down menu to change the precision of distance to tenths. From the Graph menu, select Show Grid, and then Snap Points. Drag the origin to the lower left portion of the sketch. 
Step 2  Use the Point Tool to place a point at (4, 4). Click on the point and the x-axis. From the construct menu, select Perpendicular Line. Use the Point Tool to locate the point of intersection of the perpendicular line with the x-axis. With the Alpha Tool, label the origin as point A, the point of intersection as point B, and (4, 4) as point C.  

Step 3
Use the File menu to 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. Hold down the Custom Tool icon at the bottom of the tool bar. Select Polygons and 4/Square (by edge).
Step 4  Click on point B and drag to point A to draw a square. Use the Arrow Tool to select the interior of the square. Then, select Area from the Measure menu. Hide the axes, the perpendicular line, and the point at (1, 0).
Step 5  Use the Arrow Tool to select a side of the square. From the Measure menu, select Length.
Step 6  From the Measure menu, select Calculate. From the drop-down Functions menu, select sqrt, which stands for square root (
[image: image1.wmf]). Then, click on the area calculation and OK. 
Step 7  Create a new page by choosing Document Options from the File menu. From the Add Page drop-down menu, select Duplicate and page 1. 
Step 8  While on page 2, select New Parameter from the Graph menu. Change this first parameter’s name to Area and its value to 9. Create a second new parameter, and change its name to Length and its value to 3. Drag these first two parameters to the right of the existing measurements. Create a third new parameter. Change its name to a and make its value 2. Drag it below the three original measurements.

Step 9  Select Calculate from the Measure menu to find the square root of a. Drag the calculation below parameter a.

Step 10  Select Calculate to find the product of parameter a and parameter Area. Drag this calculation next to the Area parameter.
Analyze the Results

Note: During the analysis, keep in mind it might be difficult to move points exactly to the stated locations. Some of your values may vary differ slightly.  

1.  Return to page 1 and drag point A. Watch as the following values change: the area of the square, the side length of the square, and the square root of the area. What is always true about the length and
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?  Explain the following definition of square root using the words area and length:
[image: image3.wmf]M

=

n

 means that 
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2. The radical
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can be simplified to 20. Use a square to explain why this is true. 
3. Move to page 2. Drag the upper right corner of the square so that the length of a side   is 3 and its area is 9.
4a. From the Graph menu, turn Snap Points off. What is the value of a· area? Drag the upper right corner of the square so that the square’s area is as close to this value as possible. What is the length of the side of the square?  
4b. In Part 4a, the value of a is 2. How did the area compare to the original area of 9?  Does this same relationship exist between the side lengths of the two squares? 
4c.  To find how the length of the side changed, use Calculate to find the value of the new side length divided by the parameter Length. What other calculation has the same value? 
4d.  Calculate the product of the parameter Length and
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. What other number does this equal? This shows that
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equals
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. In other words,
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 simplifies to
[image: image10.wmf]32

.
5a.  Turn Snap Points back on and resize the square so the area is 25. You will need to begin by moving the upper right hand corner of the square. What is the side length of the new square?

5b.  Change the value of the parameters: a to 3, Area to 25 and Length to 5. Turn Snap Points off and make a rectangle with an area of 75. What is the new rectangle’s side length? Repeat part 4c. Rewrite 
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in simplified form.

6a.  Notice that 18 can be written as 9 · 2 and 75 can be written as 25 · 3. Rewrite 80 as the product of a perfect square and a whole number. 
6b. To find the simplified form of
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, with what size rectangle should you begin? Set up page 2 to reflect this size rectangle. What is the simplified from of
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