Course 3, Chapter 3: Percents of Percents Solutions

In this activity, you will use the dimensions and areas of similar rectangles to explore the percents of percents. 
Activity

Step 1  Open a new sketch. Under Graph, select Show Grid, and then Snap Points.  Use the Point Tool to place a point at (10, 0) and a point at (0, 10). Click on (10, 0) and the     x-axis. From the Construct menu, choose Perpendicular Line.  Repeat using (0, 10) and the y-axis. Use the Point Tool to locate the point of intersection of the perpendicular lines. With the Alpha Tool, label the origin as point A, (10, 0) as point B, the point of intersection as point C, and (0, 10) as point D. 
Step 2  To find the length of 
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, click on points A and B and select Distance from the Measure menu. Repeat for
[image: image2.wmf]AD

. To find the area of quadrilateral ABCD, click on points A, B, C, and D in order. Next, select Quadrilateral Interior from the Construct menu and Area from the Measure menu.
Step 3  Use the Point Tool to place another point on each axis, one point between points A and B and one point between points A and D. Construct a line perpendicular to each axis through these points. Use the Point Tool to mark the intersection of the perpendicular lines. Label the point on the  x-axis as point E, the intersection point as point F, and the point on the y-axis as point G. Find the lengths of 
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and 
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. Construct quadrilateral AEFG, select a color for the quadrilateral from the Display menu, and find its area.
Step 4  Calculate the percentages of corresponding parts of the two rectangles, starting with sides
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 and 
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. To calculate the percentage of 
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compared to
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, select calculate from the Measure menu, click on the length of
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, the division sign, the measurement of
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, the * multiplication symbol, and 100. Click OK. 
Step 5  Repeat this process to: 1) compare sides
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 and 
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, and 2) to compare the areas of rectangle AEFG and rectangle ABCD. Finally, calculate the product of your first two calculations divided by 100.

Step 6  Use the Arrow Tool to select the calculations from Steps 4 and 5 in the order that they were performed. From the Graph menu, choose Tabulate. Double click on the table to record the current data.

Step 7  Use the Arrow Tool to drag lines
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 and 
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to new positions, forming new rectangles that lie inside rectangle ABCD. Look at the table to see how values change and which relationships remain the same. From time to time, double click on the table to record the current data.

Analyze the Results 
1. In Step 4, why did you multiply the quotient of 
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 by 100? To change a percent to a decimal
2. In Steps 4 and 5, you calculated the areas of rectangles AEFG and ABCD. What is the formula for finding the area of a rectangle?  Multiply the length times the width.
3. How does the area of rectangle AEFG compare to the percent of the area of      rectangle AEFG divided by the area of rectangle ABCD? Why is this true? They are equal; the area of rectangle ABCD is 100 and the area of rectangle AEFG is a part of 100.

4. For the final calculation in Step 5, you divided by 100. Why? To multiply the percents, you would change them to decimals and then change back to percents. There should only be one factor of 100, not two.

5. What is true about the corresponding values listed in the last two rows of the table? What do they tell you about finding the percent of a percent? They are equal; multiply the percents.
6.  Drag
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 to positions that lie outside rectangle ABCD. How do the percents change? Explain your results.  When you drag the lines outside the rectangle, the percents are greater than 100%; the interior of the quadrilateral formed by the lines is larger than the area of rectangle ABCD. Moreover, the same rules computation rules apply.
What Did You Learn?

7. What is another way of stating 25% of 40%? What other words indicate this operation?

25% multiplied by 40%. Possible answers: times, product, factor

8. What is 25% of 40%? How could you represent this with a diagram? 10% or 0.1; Possible diagram: a 100-grid with 40 squares shaded one color and ¼ of the 40 squares, or 10 squares, shaded with a second color
9. Suppose Marcus answered 90% of the questions on a 100-question test. Marcus gave the correct answer for 90% of the questions he answered. How many questions did Marcus answer correctly?  81%, or 81, questions
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