Course 1, Chapter 7: Areas of Quadrilaterals Solution
The areas of parallelograms and trapezoids are related to the area of rectangles.  In this activity, you will rearrange parallelograms and trapezoids to form rectangles.

Activity
(Note: Quadrants are not formally introduced until Chapter 8. In Step 1, students may have difficulty correctly placing their points. In Step 3, students may have difficulty correctly labeling points.)
Step 1  Open a new sketch. From the Graph menu, choose Show Grid and Snap Points.  Use the Arrow Tool to select the two red points. From the Display menu, select Hide Points. To begin making a rectangle, use the Point Tool to mark two points on the grid, one in the first quadrant and one in the second quadrant. Make sure that neither point lies on the same vertical or horizontal grid line. Use the Alpha Tool to name the second quadrant point A. 

Step 2
 Select both points and the x-axis. From the Construct menu, choose Parallel Lines. Repeat using both points and the y-axis. 

Step 3  Mark the intersection points of the lines that form a rectangle. Label the points in the first, fourth, and third quadrants as points B, C, and D, respectively. Use the Straightedge Tool to draw line segments to define rectangle ABCD. Hide the parallel lines.
Step 4
  Click each side for the rectangle and choose Length from the Measure menu. Select the vertices in order, select Quadrilateral Interior from the Construct menu, and select Area from the Measure menu.   
Step 5
 From the File menu, choose Document Options. Select Duplicate and 1 from the drop-down Add Page menu. Duplicate page 1 one more time. Make certain that the Show Page Tabs box is checked. Click OK.
Step 6  Go to page 2. Place a point between A and B, closer to A. Name the point E. Draw 
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. Select
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 and point C. From the Construct menu, select Parallel Line. Draw the line that is parallel to 
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 and passes through point C. Use the Straightedge Tool to access the Line Tool. Draw a line through points A and B.  
Step 7  Mark the intersection point of these two lines. Name the point F. Draw line segments to define parallelogram EFCD. Define its interior. Select Color from the Display menu to change its color. Find its area. Hide the lines.
Step 8
On page 3, ensure that the length of
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should is an even number. Select 
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 and, from the Construct menu, select Midpoint. Use the Circle Tool to draw a circle with a center at the midpoint and a diameter length that is less than
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. Mark the points where the circle intersects
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. Name the left and right points of intersection as points F and G, respectively. Hide the circle and the midpoint. Draw 
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 and 
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. Find the distance between points F and G. Create the interior of trapezoid FGCD, change its color, and find its area.

Step 9
Draw line segments 
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and 
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. Find the midpoint of each segment and name the midpoints J and K, respectively. Select points J and K. Construct lines perpendicular to 
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that pass through these points. Mark the points of intersection of the perpendicular lines with the lower side of the trapezoid and name the points L and M. Hide the lines.
Analyze the Results 
1. On page 1, select Calculate from the Measure menu. Click on
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, the * symbol, and
[image: image14.wmf]BC

. What is the relationship between the area measure and this calculated product? Answers will vary, but areas and products will be equal.
2. Drag point A so that there is just one row of squares displayed. What is the length of 
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? What is the length of 
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? How many squares are in the row? How does this number compare to the area measure and the calculated product? The length of 
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will vary, but the length of 
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is one; areas will vary, but the number of squares equals the area.  
3. Drag point A so that there are two rows of squares. What is the length of 
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? What is the length of 
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? How many squares are in the rectangle? What is the area of the rectangle?  How does the number of squares compare to the area?
The length of 
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will vary, but the length of 
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is two; areas will vary, but the number of squares equals the area.  
4. Use the number of rows and the number of squares in one row to explain why the formula A = lw represents the area of a rectangle. The length is the same as the number of squares in one row. The width is the same as the number of rows.
5. On page 2, create the interiors for triangles
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and
[image: image24.wmf] 

BFC

. Find their areas. How do the areas of the triangles compare? The areas are equal.
6. Select triangle
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and change its color. Select triangle
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and change its color to the original color of the parallelogram. What are the width and height of the resulting rectangle? What is the height of the original parallelogram?  Widths and heights will vary; the height is the perpendicular distance between the bases.
7. Drag point A to different positions. Use your sketch to explain why the formula A = bh can be used to find the area of a parallelogram. The height of the base is the same as the perpendicular height of the parallelogram; the length of the base is the same as the length of the rectangle; the expression bh in the parallelogram formula is the same as expression lw in the rectangle formula.
8. On page 3, construct the interior of rectangle JKML and find its area. Repeat for trapezoid FGCD. How do the areas compare? Area measures will vary, but the areas are equal.
9. What is the height of rectangle JKLM? How does it compare to the height of the trapezoid? Height measures will vary, but heights are equal.
10. Calculate the mean, or average, of sides
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. Measure the distance between points L and M. How do these measures compare? They are equal.
11. Explain how to find the area of a trapezoid using the lengths of the bases and the height. The area of a trapezoid equals the average of the bases times the height.
12. Because its side lengths are equal, trapezoid FGCD is an isosceles trapezoid. Draw a trapezoid that is not isosceles. Use your area formula to find the area of the non-isosceles trapezoid. Did your formula work? Trapezoids and areas will vary, but the formula works.
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