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Course 3, Chapter 1: Slopes of Parallel and Perpendicular Lines

The slope of lines can be used to determine whether lines are parallel or perpendicular.  In this exercise, you will create parallel and perpendicular lines and investigate their slopes. You will use the word abscissa for the x-coordinate of a point and ordinate for the y-coordinate of a point.  In addition, you will use the ratio of the change in y-values, or ordinates, divided by the change in x-values, or abscissas, to find the slopes of lines, and you will use the Sketchpad Fraction Tool to express slopes as fractions.
Activity

Step 1  Open a new sketch. Under the Graph menu, choose Show Grid. Return to the Graph menu and choose Snap Point. This will automatically place points at the corners of the grid.

Step 2  Use the Point tool to put points in each of the quadrants. Do not line up any points vertically or horizontally. Click on the Alpha Tool and then the points in the first, second, third and fourth quadrant in that order to name the points A, B, C, and D, respectively. Use the Arrow Tool to select each of the points, and, from the Measure menu, choose Abscissa (x). Drag each of the abscissas to its point.  Select the points again and, from the Measure menu, choose Ordinate (y). Drag each ordinate next to its corresponding abscissa.
Step 3  Hold down the Line Tool and select the double-headed arrow. Draw
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. Use the Arrow Tool to select the four lines. From the Measure menu, choose Slope. Drag each slope near its line.
Step 4  Click on point D, then points A and B. From the Measure menu, choose Angle. Drag the angle measurement into the angle. Repeat for the other three angles.  

Step 5
From the Measure menu, choose Calculate. To find the change in y along
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, click on the ordinate of A, the minus sign, and the ordinate of B. Drag the value near the slope of 
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.  Then find the change in abscissas for the same line. Repeat for the other three lines. Be sure that you click on the same point first for each abscissa and ordinate. When done, click on all abscissas and ordinates, and choose Hide Measurements from the Display menu. DO NOT hide the changes in the x- and y-coordinates.
Step 6
Use the File menu to open the Sketchpad folder on your computer or CD. From the Samples folder, choose Custom Tools. From this list, select and open Fractions.  Drag the Fractions page out of the way. To make a reduced fraction for the slopes of the lines from the changes in y and x, hold down the Custom Tools icon at the bottom of the Toolbox and move to Fraction reducer (formatted.)  For
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, click on the change in y and then the change in x. Drag the fraction next to the decimal value for the slope of the line. Repeat for the other three lines. Hide all of the changes in x and y.
Analyze the Results

1.  Without creating horizontal or vertical lines, drag points so that the measure of 
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is 90°. What are the slopes of 
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? What is the relationship between these numbers? What is the relationship between the lines?

2.  Check the results of two other students. What values did they get? Does the same relationship exist?

3.  Move point B so that the measure of 
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 is also 90°. What is the slope of
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? What is the relationship between
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? What is true about their slopes?

4.  Check with the same students as in Question 2. Did their results agree with yours?

5.  What is true about the slopes of perpendicular lines?

6.  What is true about the slopes of parallel lines?

7.  Move the points so that 
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are horizontal lines and 
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are vertical lines. What is the slope of the horizontal lines? Express this without using fractions.  Explain the slope in terms of the change in y and the change in x.

8.  What is the slope of the vertical lines? Explain the slope in terms of the changes in y and x. 
9.  Use the slope of a horizontal line and the relationship between the slopes of perpendicular lines to explain why the slope of a vertical line is undefined.
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