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**ALL WORKSHEETS WILL BE PROVIDED

Lesson Overview: Students will understand the concepts of parallel and perpendicular lines. They will also connect this to their prior knowledge of slope developed in their graphing lessons. Lastly, they will understand the concept of corresponding angles created by a line intersecting parallel lines.

Lesson Objectives:

– [Analysis] Students will be able to identify lines as parallel, perpendicular, or neither. They will also connect this to their prior knowledge of slope developed in their graphing lessons to help with this task.



– [Synthesis] Students will construct lines both parallel and perpendicular according to given instructions. Ex.: Construct a line perpendicular to 4y – 8x = 12. Give its equation and explain why it is perpendicular. 
NYS Standards:

– Key Idea 3: Operations- Use addition, subtraction, multiplication, and division with real numbers, algebraic expressions and functions.

– Key Idea 5:  Measurement- Relate the slope of a line to the coordinate plane and given lines.

– Key Idea 7:  Patterns and Functions- Represent and analyze functions, using verbal descriptions, equations, and graphs.

Anticipatory Set:  (5 minutes) Go over the first page, having a different student read aloud each box. Have the students figure out the answers to the two fill in the blanks together.
Developmental Activity:  (25 minutes)

1. On the next page the students are asked to find any already on the graph that are perpendicular. The idea is that they will see the axes as a perpendicular example. 

2. Next, the students will learn the concept of negative reciprocals. The book calls these opposite reciprocals, so I used this term instead. I was going to use both but I worried that it would only create unnecessary confusion.
- Since the students have already studied graphing, this should not be the focus. Try to make the actual graphing go as smoothly as possibly by going through the process with them and using the graphing calculators as a guide.

3. Help the students work through the rest of the packet.
Closure:  (10 minutes) Hand out the exit tickets.
Name: ____________________________ 



Date: _____________

Parallel & Perpendicular Lines, Part Deux
	Two lines or line segments can either intersect (cross) each other or be parallel.  
Think of the parallel lines as never meeting each other, no matter how much you would continue them to both directions. 
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These lines are parallel. They will never cross each other because they are always the same distance apart. For this reason, they have _____ points in common.
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What about these lines?  Do they intersect or are they parallel? Try continuing the lines with a straight edge and see what happens.
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These lines intersect and form four right angles. They are called perpendicular lines.

The little symbol  [image: image4.png]


   ("corner") is used to indicate a right angle.



 
Perpendicular Lines

We know that perpendicular lines intersect at a right angle. Can you find an example of perpendicular lines that are already on the xy-plane? Go over them on your paper and draw in the right angles you see.
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Key Concept

Perpendicular slopes have a special relationship. Two lines are perpendicular if the product of their slopes is -1. This will only happen when the two slopes are opposite reciprocals of each other.
One example of perpendicular lines are the lines y1 = 2x and y2 = - ½ x + 3.

Look at the slopes of these equations

m1 = ____        m2 = ____

Two more lines that are perpendicular to each other are y1 = ¼ x – 1 and y2 = -4x + 2.
(Note: these lines are perpendicular to each other, not the lines above.)

Look at the slopes of these equations

m1 = ____        m2 = ____

Reread the key concept above and write a sentence explaining negative reciprocals in your own words.

________________________________________________________________________________________________________________________________________________________________________________________________________________________

Write a general representation of opposite reciprocals using the variables a and b.

The opposite reciprocal of a/b = ____
You can find the equation of a line perpendicular to a given line if you know a point on the line and the equation of the given line.

Try this using the slope-intercept formula, write the equation of a line that passes through the point (3, 4) and is perpendicular to the line y = 5x + 3.

slope- intercept formula: _____________________________

The slope of a line perpendicular to y = 5x + 3 will be the opposite reciprocal of that line’s slope. What is the slope of the given line?

m =  ____

What is the opposite reciprocal of this value?    ____

So, what is the slope of a line perpendicular to the line y = 5x + 3??

M = 

y - _____   = m(x - ____ )

Simplify this equation and write it in slope-intercept form.
To check this, graph your new equation with the given equation on your calculator.
Exit Tickets
1a. Are the lines y = 3x – 1 and y = 2/3 x + 2 perpendicular? How can you tell?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
2. Give the equation of a line perpendicular to the line y = x. Sketch the graph of both lines.
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