Activity 2:  Perpendicular Lines





Materials Needed:  Rectangular Grid Paper, Mira, Straight-edge, Geometer's Sketchpad, disk with perp.gsp





1.	On a piece of rectangular grid paper, select two points.  Record the coordinates of the points below.  Using the straight-edge, draw the line that is determined by the selected points.  Record the slope of the line below.





Points:  ___________  and  ___________ .          	Slope:  ___________.





Use the mira to construct the line that is perpendicular to the line that you draw and that passes through one of your selected grid points.  What is the slope of the perpendicular line?





Slope of perpendicular line:  ___________





2.	Repeat the above procedure for three additional lines.  Record your results in the table below.








Slope of 1st line�



�



�



�
�



Slope of perpendicular line�



�



�



�
�



What seems to be the relationship between the slopes of perpendicular lines?





3.	Load the Geometer's Sketchpad.  Open the file perp.gsp on the disk provided by your instructor.





�


The sketch to the right should appear on your screen.  The line  l  passes through the origin and point  P.  Line  k  is constructed through the origin so that it is perpendicular to line  l .  The slope of each line is recorded in the lower left corner of the sketch. 





Move  P  so that the slope of line  l  assumes each of the values indicated in the table below.  Record the corresponding slope of the perpendicular line  k  in each case.





Slope of  l�



-10�



-5�



-4�



-2�



-1�
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5�



10�
�



Slope of  k�



�



�



�



�



�



�



�



�



�



�



�
�
What do you observe to be the relationship between the slopes of  l  and  k  when  l  is not a horizontal line?











4.	Refer to the graphs of  y = 2x ,  � EMBED Equation  ��� , and  x = 1  below.


Find the coordinates of the points:


�





A = (____,____) , B = (____,____) , 





C = (____,____) , D = (____,____)





Find the distances:





a = ______ , 	k = ______ 





b2 = ______ , 	c2 = ______





a + k = ______

















Are the given lines perpendicular?  Use the above information and your knowledge of geometry to explain.














�
2.	Draw an analogous graph and repeat the above for  y = 2x  and  y = -2x .





Find the coordinates of the points:





�


A = (____,____) , B = (____,____) , 





C = (____,____) , D = (____,____)





Find the distances:





a = ______ , 	k = ______ 





b2 = ______ , 	c2 = ______





a + k = ______





Are the given lines perpendicular?  Explain.








3.	Draw an analogous graph and repeat the above for  y = -3x  and  � EMBED Equation  ���.


Find the coordinates of the points:





�


A = (____,____) , B = (____,____) , 





C = (____,____) , D = (____,____)





Find the distances:





a = ______ , 	k = ______ 





b2 = ______ , 	c2 = ______





a + k = ______











Are the given lines perpendicular?  Explain.








�
4.	What would you conjecture to be necessary and sufficient in order to conclude that the lines described by  y = ax  and  y = bx  are perpendicular?
































5.	Can you use your conjecture in the preceding question to determine whether or not the lines described by  y = ax + c  and  y = bx + d  are perpendicular?  Explain the relationship.
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