Wednesday

Perpendicular Lines: Expressing Algebraically as Well as Graphically

Marie Hage, Kyle Sikorski, Rodney Nelson

Level: Geometry

Materials required:
Markers, meter/yard sticks for every student, paper, pencils, and protractors. Let me know if you need the meter sticks or if you have enough – and protractors!
Lesson Overview:

Students are going to be able to understand what it means for two lines to be perpendicular on a two dimensional plane as well as be able to recreate perpendicular lines on a plane using their knowledge of slope. By doing what?
Lesson Objectives:
· Students will be able to explain what makes two lines perpendicular graphically and algebraically.
From the Evaluation level.
· Students will be able to compare two lines on a plane and state whether or not the lines are perpendicular. 
From the Analysis level.
NYS Standards:

5G. Relate absolute value, distance between two points, and the slope of a line to the coordinate plane.

4A. Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs.

Anticipatory Set: 2-4 minutes


Before class have three to four coordinate planes drawn on the board.  They can be any size you want.  You will use one of the planes and the students will be using the rest in the developmental activity.  I would draw them before class as to not waste time during the class making nice lines.

Ask the students if they see any perpendicular lines around the room.  Take about a minute to have them think about things and then ask them what they come up with.  Make a list of all the answers on the board.  Next ask the students if they can think of any way they can prove that these objects are indeed perpendicular.   They can come up with many answers.  We are going to assume that the majority of the objects will be like a wall to a floor.  These objects are perfectly vertical and horizontal respectively.  If you can at least get out of the students that the (angle?) lines that the objects form are 90 degrees should be enough to move on with the lesson.

Developmental Activity:  15-20 Minutes


Quickly review the properties of what makes two lines parallel. (include that the distance between the lines is constant, too)  Remind the students that these lines never cross because the each line has the same slope.  Then say something to the effect of, “So it would be safe to say that lines that do not have the same slope cross”.  Ask the students what they think the slope of two lines needs to be in order for those lines to be perpendicular.  If the students have no idea, go a little slower through the next set of questions.  

Draw the line y=2x+3 on one of the planes you have on the board.  Make it go all the way through the graph as you may be drawing multiple lines on the same graph.  Ask the students what the slope of this line is.  They should know that the slope is 2 either from the fact that the m in y=mx+b is 2 in this case or they can figure out the slope using the graph you have drawn.  They should know how to use both of these techniques already.  Now ask them what it means for a line to have a slope of 2.  On the plane it means the line moves up 2 units for every 1 unit it moves to the right.  Ask them, “So if we think of slope in these terms what are some ideas for what the slope of a perpendicular line will be in comparison?”  The answers I expect will be things like down 2 and to the right 1 which would be the opposite of the original slope but not a reciprocal.  If a student gives you that answer I would draw it on the board and then you can ask them if that looks like a 90 degree angle.  The students should agree that it does not look perpendicular. (the students should measure it with a protractor!)  You may be able to reason that the 2nd line needs to become more flat in order to become 90 degrees.  If students are still struggling at this point I think for this example you should just so them by saying  “Instead of moving 2 units down and 1 unit to the right, what if we do 1 unit down and 2 units to the right”?  Draw the new line, which is perpendicular.  Ask the students if that line looks perpendicular.  Have one student come up and confirm with a protractor that the lines are indeed perpendicular.  Now ask the students what the slope of this new line is.  They should come up with -1/2.  Ask them what is the relationship between 2 and -1/2.  These numbers are negative reciprocals.


Either individually or with a partner have the students come up to the board and draw the line y=2/3x+2 and the line that is perpendicular to it.  Ask them to find the equation of the perpendicular line.
Assessment: 

Time?


Either individually or with a partner have the students come up to the board and draw the line y=2/3x+2 and the line that is perpendicular to it.  Ask them to find the equation of the perpendicular line, as well as the slopes of the two lines.  The equation of the perpendicular line is y=-3/2+(a multitude of answers).  This is repeated at the end of the Developmental Activity.  Was this on purpose?
Closure:

Time?


Have students answer the following question: Title the handout “Exit Ticket” or something similar.  The Exit Ticket is actually an Assessment.  Closure is a summary of what was learned during today’s lesson.
Name:_________________________________

Answer the following question in your own words:

How are the slope of a line and the slope of another line that it is perpendicular to related?  Also give an example.  
Better: How are the slopes of two perpendicular lines related?  Give an example of equations of lines for a pair of perpendicular lines.
________________________________________________________________________

