Slope
Math A (Grade 9)

Section 5.1 Slope

Materials: calculators


       What Kind of Slope is it Anyway? worksheets


       Slope worksheets


       Challenge worksheets

*all worksheets will be provided
Lesson Overview: Students will learn to calculate slope and rate of change using the slope formula and be able to determine what type of slope a line has by reading a graph and looking at an equation. 
Lesson Objectives:

Students will be able to distinguish between the different types of slope and compare them to each other. (Analysis)

Students will be able to calculate the slope of a line three different ways. (Application)

Students will be able to judge which method of finding slope is appropriate to use in a given problem. (Evaluation)
NYS Standards:

· Key Idea 5 – Measurement

· Relate the slope of a line to the coordinate plane (5G)

· Key Idea 7 – Patterns and Functions

· Represent and analyze functions, using verbal descriptions, tables, equations, and graphs (7A)
Anticipatory Set: First, ask the students: Have you ever gone skiing or sledding? Ridden a bike up or down a steep hill? What is slope? Discuss what the word slope means and what they may remember about it from a previous math class. Have the students imagine a skier skiing up and down a hill as this will be the basis for the lesson. 

Give the students the What Kind of Slope is it Anyway? worksheet. Point out that the students should imagine this skier every time they have to determine what kind of slope a line has. When the skier goes up the hill, it is a positive slope. When the skier is going straight across the hill, it is a zero slope. When the skier goes down the hill, it is a negative slope. When the skier falls off the cliff, it is an undefined slope. 

*Make the connection that if the skier falls off the cliff, you won’t be able to identify the body just as the slope can’t be defined. You can even turn it into a story. Remember, the more ridiculous it is the better they will remember. This concept will be explained further in the notes, but be sure to make them aware that zero slope is not the same as undefined slope.

Time: 5-7 minutes
Developmental Activity:

1. Give the students the Slope worksheet. Discuss the definition of slope and the formula for slope. They should make the connection to the previous lesson they did on ratios and they should recognize the slope as such.

2. Explain the first method of finding the slope of a line is by looking at the graph using “rise over run.” Go over Example 1. Explain that they always read the graph from left to right and have them draw arrows if they need to in order to show how to find the slope using a graph. Discuss that the x-value is the run and the y-value is the rise.

3. Explain that there is another method of finding slope. The slope formula can be used when you are given two points of a line. Go over Example 2 as a class, discussing how to label the coordinates and where they go in the formula. Ask: Does it matter which point you label ( X1, Y1) ? Do it both ways to verify. Have the students participate. Ask: Why is this a positive slope? Make sure they take notice that the slope itself is a positive number and not just that the graph is increasing to determine what kind it is.

4. Go over Example 3. Have the students put the equation of the graph in their calculators and use the table function to pick two points and have them calculate slope using the slope formula. Discuss what they notice about the slope they found and the equation of the line. They should notice that the slope is the coefficient in front of the x term. This is another way to determine the slope.

5. Go over Example 4. Have the students graph the equation (There isn’t an equation given in Ex. 4) in their calculator and use the table to select two points to use to find the slope. Have the students calculate the slope using the slope formula. Ask: What do you notice about the answer you got and the equation of the line? They should notice that the slope is the same as the coefficient in front of the x term. (In this case, there wouldn’t be an x-term.  How would you explain that?) Explain that this is always the case for every linear equation. Now, you can use the “rise over run” method to graph the line.

6. Have the students calculate the slope for Examples 5 and 6 (There isn’t an Ex. 6) with a partner. 

7. Discuss as a class what they notice about these two kinds of slopes in regards to what we talked about in the anticipatory set. What is the difference between the two? Why is Example 6 undefined? Be prepared to explain why you cannot divide by zero.  Good idea – what should the instructors say?
8. If there is time, have the students complete the challenge problems with a partner. If not, you can let the students complete them for homework for extra credit.

Time: 25 minutes
Closure: Discuss what they have learned about slope today. What are the different kinds of slope? What are the three ways we can determine the slope of a line? (looking at the graph of the linear equation and using “rise over run,” finding the coefficient in front of the x term, using the slope formula when given 2 points) Will you be able to do all three when it comes time for the Math A exam? 

Time: 5 minutes
Assessment: Have the students complete the Exit Ticket and hand it in before they leave.
Time: 3 minutes

Name: _______________________________ Date: _____________
Slope
The slope of a line:     1. is a number determined by any two points on the line




2. describes how steep the line is




3. the ratio of the rise to the run

In words:      slope =  _ rise_

     
Formula:         m =   _Y2 – Y1_
    
               run




            X2 – X1
             for points ( X1, Y1 ) and ( X2, Y2 )
Example 1:  Find the slope of the line by using the “rise over run” method.

[image: image1..pict]
 What is the rise? _________

What is the run? __________

Slope  =  ___________

What is changing when you “rise”? ___________

What is changing when you “run”? ___________
What kind of slope is it? _________________________
Example 2: Positive Slope

Find the slope of the line that passes through the points ( -1, 2 ) and ( 3, 4 ). Graph the line on the axis provided.

[image: image2..pict]Let ( -1, 2 ) = ( X1, Y1 ) and ( 3, 4 ) = ( X2, Y2 )

m = _Y2 – Y1_

_rise_
         X2 – X1

  run
m =  _4 – 2_

Substitute.
         3 – (-1)

m = _2_  or    _1_
Simplify.
         4

 2

The slope is ½. 

Example 3: 

Use the table of values in your calculator to find the slope of the line y = -2x – 3. ( Pick two points and use the slope formula.) Graph the line on the axis provided.
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m = _Y2 – Y1_

_rise_
         X2 – X1

  run

m =  


Substitute.

m = 


Simplify.
The slope is _________.  What kind of slope is it? ________________________
What do you notice about the slope of the line and the equation of the line? ________________________________________________________________________________________________________________________________________________

Example 4:
Find the slope of the line that passes through the points ( 1, 2 ) and ( -1, 2 ). Graph the line on the axis provided.
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Let (      ,     ) = ( X1, Y1 ) and (    ,     ) = ( X2, Y2 )

m = _Y2 – Y1_

         X2 – X1



The slope is _________.  What kind of slope is it? ______________________
Example 5: 

Find the slope of the line that passes through the points ( 1, -2 ) and ( 1, 3 ). Graph the line on the axis provided.
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Let (     ,     ) = ( X1, Y1 ) and (     ,     ) = ( X2, Y2 )

m = _Y2 – Y1_


         X2 – X1



The slope is _________. 
What happened?  What kind of slope is this? Explain.

________________________________________________________________________________________________________________________________________________________________________________________________________________________

Name: _________________________________ Date: ______________

Exit Ticket
Find the slope between ( 2, 5 ) and ( -1, 4). What kind of slope is it?

Name: __________________________________ Date: ______________

Challenge

1. Find the value of r so that the line through ( r, 6 ) and ( 10, 3 ) has a slope of -3/2. 

This question should be last – it is very challenging.  Let the students succeed before you have them do such a challenge! 

2. Find the slope of the line that passes through the points ( 1, 1 ) and ( 3, 4 ). What kind of slope is it?

3. Find the slope of the line y = 4x – 5.
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      4.  Find the slope of the line in the graph

           to the right.

Name: __________Answer Key_______________ Date: _____________
Slope
The slope of a line:     1. is a number determined by any two points on the line




2. describes how steep the line is




3. the ratio of the rise to the run

In words:      slope =  _ rise_

     
Formula:         m =   _Y2 – Y1_
    
               run




            X2 – X1
             for points ( X1, Y1 ) and ( X2, Y2 )
Example 1:  Find the slope of the line by using the “rise over run” method.
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 What is the rise? ____2_____
What is the run? _____1_____
Slope  =  2/1 = 2
What is changing when you “rise”?  y-value
What is changing when you “run”? x-value
What kind of slope is it?   positive

Example 2: Positive Slope

Find the slope of the line that passes through the points ( -1, 2 ) and ( 3, 4 ). Graph the line on the axis provided.

Let ( -1, 2 ) = ( X1, Y1 ) and ( 3, 4 ) = ( X2, Y2 )

m = _Y2 – Y1_

_rise_
         X2 – X1

  run
m =  _4 – 2_

Substitute.
         3 – (-1)

m = _2_  or    _1_
Simplify.
         4

 2

The slope is ½. 

Example 3: 

Use the table of values in your calculator to find the slope of the line y = -2x – 3. ( Pick two points and use the slope formula.) Graph the line on the axis provided.

( -3, 3 ) = ( X1, Y1 ) and ( 0, -3 ) = ( X2, Y2 )

m = _Y2 – Y1_

_rise_
         X2 – X1

  run

m =  _-3 – 3_ 

Substitute.

         0 – (-3)

m = 
-6/3 = -2
Simplify.
The slope is ___-2______.  What kind of slope is it? __negative slope_______
What do you notice about the slope of the line and the equation of the line? 

The slope is the same as the coefficient in front of the x term.

Example 4:
Find the slope of the line that passes through the points ( 1, 2 ) and ( -1, 2 ). Graph the line on the axis provided.


Let ( 1, 2 ) = ( X1, Y1 ) and ( -1, 2 ) = ( X2, Y2 )

m = _Y2 – Y1_

         X2 – X1



m = __2 – 2__

          -1 – 1 

m = 0/-2 = 0

The slope is ___0______.  What kind of slope is it? ___zero slope_________
Example 5: 

Find the slope of the line that passes through the points ( 1, -2 ) and ( 1, 3 ). Graph the line on the axis provided.


Let ( 1, -2 ) = ( X1, Y1 ) and ( 1, 3 ) = ( X2, Y2 )

m = _Y2 – Y1_


         X2 – X1



m = __3 – (-2)__
           1 – 1 

m = 5 / 0


The slope is __undefined_. 
What happened?  What kind of slope is this? Explain.

The denominator is zero and you can’t divide by zero. It is undefined slope because the line is vertical.

Name: ______Answer Key________________ Date: ______________

Exit Ticket
Find the slope between ( 2, 5 ) and ( -1, 4). What kind of slope is it?

Let ( 2, 5 ) = ( X1, Y1 ) and ( -1, 4 ) = ( X2, Y2 )
m = __4 – 5__
          -1 – 2 

m =    -1_
          - 3

m = 1/3

Positive Slope

Name: __________Answer Key_______________ Date: ______________
Challenge

4. Find the value of r so that the line through ( r, 6 ) and ( 10, 3 ) has a slope of -3/2. 

 -3_   =  _6 – 3_


  2
   r - 10


-3 ( r – 10 )  =  2 ( 6 – 3 )


  -3r + 30  =  6


    -3r  =  -24


       r  =  8
5. Find the slope of the line that passes through the points ( 1, 1 ) and ( 3, 4 ). What kind of slope is it?

   m = _4 – 1_ 
            3 – 1 
   m = 3/2

    Positive Slope
6. Find the slope of the line y = 4x – 5.

m  =  4

      4.  Find the slope of the line in the graph

           to the right.

        m = _rise_

     run
        m = 2 / 3
