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Course 3, Chapter 5: Perfect Square Trinomials

The products of certain binomials produce identifiable patterns. In this activity, you will create geometric representations of perfect square trinomials.
Step 1  Open a new sketch. From the Graph menu, select Show Grid and Snap Points. To hide the point at (1, 0), use the Arrow Tool to click on the point and select Hide Unit Point from the Display menu.

Step 2  Use the Point Tool to place points at (4, 4) and (3, 3). Use the Alpha Tool to name the points A and B, respectively. Click on both points and the x-axis. From the Construct menu, select Perpendicular Lines. Use the Point Tool to mark the points where the perpendicular lines intersect the x-axis. Use the Alpha Tool to label the origin C. Then, move from left to right to label the first intersection point D and the second intersection point E.  

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  To draw a square, use the Arrow Tool to drag point E to point C. Next, draw a smaller square by dragging point D to point C.  
Step 5  Click on each vertex of the larger square in order and select Quadrilateral Interior from the Construct menu. Repeat for the smaller square. For the smaller square, select Color from the Display menu and change its color. Name the upper left vertex of the smaller square F and the upper left vertex of the larger square G. Hide the axes.

Step 6  Hold down the Straightedge Tool to access the double-headed arrow. Draw a line through points F and B. Mark the intersection point of the line with the right side of the square as point I. Mark the point located between points G and A as point H. Click on the vertices of square BHAI and select Quadrilateral Interior from the Construct menu. Change the color of square BHAI.
Step 7  To find the lengths of sides 
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, click on the endpoints for each segment and select Distance from the Measure menu. 
Step 8  You will need to calculate several values to complete your analysis of perfect square trinomials. To find the difference of 
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, select Calculate from the Measure menu. Click on the measure of 
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, the – symbol, and the measure of 
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.  Click OK. In a similar fashion, find the following five calculations. (Hint: Indicate an  exponent of 2 by clicking on the ^ and the number 2.) 
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Step 9  To create a table of values, click on the calculations (
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2. Select Tabulate from the Graph menu.
Step 10  Create a new page by choosing Document Options from the File menu.  In the drop-down Add Page menu, select Duplicate and 1. When you are ready to Analyze the Results, you can click on the tab at the bottom of the page to return to page 1.
Step 11  On page 2, drag point B so that it lies outside the larger square, but is not a vertex. Double click on the calculation 
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and change it so that it is 
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. Notice that this also changes all of the calculations using the expression. Change the expression 
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2 so that it is 
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2.

Step 12  While on page 2, draw the line through points A and G. Mark the point where the line intersects the right side of the square. Name this point J. Mark the upper right vertex of the square. Name this point K. Locate the point between points F and K. Name this point L. Select vertices, construct the Quadrilateral Interiors, and change colors for quadrilaterals FLAG, AJDE, and LKJA.  Select the same color for rectangles FLAG and AJDE.

Analyze the Results
1. Return to the sketch on page 1. What is the relationship between 
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? What does (
[image: image39.wmf]CE

–
[image: image40.wmf]DE

)2 represent? 
2. In the sketch, what does
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2 represent? What does 
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represent? Why is it multiplied by 2 in the expression
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2? 
3. In geometric terms, explain the significance of the expressions in the table. Why do you need to add the area of the small square? 
4. Double click in the table to register its current values. Drag point A to a new position and double click on the table. While keeping point B inside square GAEC, drag point B to a new position and double click on the table. Find several new values for the table. What is always true about the expressions (
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2? 
5. The relationship (
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2 can be used to square binomials. For example,
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, or x2 – 6x + 9. Use the relationship to expand and simplify (y – 6)2. 
6. Return to page 2. Explain the effect of changing the – sign to a + sign. 
7. In geometric terms, explain the significance of the expressions in the table. Notice what happens as you drag points A and B, keeping point B on the outside of the square. Collect several different sets of data. 
8. The relationship (
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2 can also be used to square binomials. Use the relationship to expand (y + 6)2. 
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