Group 4 
Lesson Title:

Up Y, over X = Y over X = Y/X  





Math A 
Lesson Overview: 
Work with students on a stair problem to discover how slope is formed and how to find the equation of a line. 

Lesson Objective:

Students will be able to find the slope of a line given two points.

Students will be able to find an equation of a line given two points.

Find (in this situation) is similar to solve which is at the Application level of Bloom’s Taxonomy.  Replace one with a word from the Analysis or Synthesis level.

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

7A. Represent and analyze functions using verbal descriptions, tables, equations, and graphs. 
Materials:

Handout of “Man walking up stairs.”

Anticipatory Set: 3  min

Hand students the Picture of the person walking up the stairs. Have them look at the picture and then under it write down Exactly 3 things that have to do with slope. 

(The use of limiting the students to 3 things makes them write down what they believe to be most important, and at the same time prompts them to write down something. If it was open ended students may not write anything. ) 

While the students are doing this draw a similar representation of this picture on the board. Once they are done writing down the three things have students say what they wrote down. Discuss these things and clarify any misconceptions. 

Developmental Activity: 30-35

Tell students that they must hand in a piece of paper separate from there (their) notes to get a free homework grade of a 100 with two things they learned in class. 


Draw an axis on the board next to the stairway and a line connecting the points of the stairway. Tell the students that the stairs will help them find the slope of the line. Expain (Explain?) that as the person walks up the stairs they first lift their foot up, then (move it) over. Explain that this is the rise of the foot. When the person moves there (their) foot across (over) the x axis it is called the run. To find the slope of the line, or the slope of the stairs. It is RISE/RUN. Use Equation Editor to make the fraction look like: 
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 (sorry for the patch job, I did not want the line to intersect at (0,0) for a later part of the lesson.)

Next assign points to the picture. For the first step (6,2), for the second step (9,4), and (12, 6) for the third step. 

Now tell the students you are going to find the slope of the line as the man walks up the stairs.  Pick the first point and ask what is he going to do to get to the next step. 

How far up does he have to lift his foot? How far over does he have to place his foot?

Up 3 over 4 (2?); which Corresponds to 3 over 4 (2?), or 3/2 (
[image: image3.wmf]?). Use this play on words to get students to realize the Rise over Run.  

Next tell the students he is now going to jump from the first step to the third step. 

From (6, 2) to (12 , 6). 

How far up must he jump?

 6

Ask the students how did they come up with the 6 up?”

Write down the response of 12-6 on the board. 

How far over must he jump?

4

Ask how did they come up with the 4. Write down 6 – 2 under the 12-6.

(12-6)/(6-2) Use 
[image: image4.wmf].
Show students that this is equivalent to (Y2 – Y1)/(X2-X1) or change in Y / change in X (Use Equation Editor to make better looking fractions.)
So that is 6 over 4 which is = to 6/4. Ask the students to reduce this fraction, and ask them why is it the same as when they did the first set of points. 

Explain to students that it does not matter what points you choose from if the line is continuous the slope will be the same no matter what points you choose. 

Next ask the students “what will be the slope if he was walking down the stairs?” 

Show them that it is negative (No, it isn’t.  He is following the same line, so it will have the same slope.  If you want to measure negative slope then you will need another picture with stairs going down from left to right.) because he is now walking down the stairs (but he is going to the left as well.  And two negatives make a positive!). They should be able to see this intuitively. Using the second step and the first step have the students calculate the slope going down the stairs. Show that 9-6  (Y2- Y1); divided by  4-2  (X2-X1) is  3/2 (Aha, positive!) and since he is walking down the stairs it is a negative slope. 

Next ask the students, “What point on the line is (the front of) his back foot.? Where does the line intersect the Y axis?” 

Ask, “How can they figure it out?”

They can use the formula to get form the 1st point to the intersection. Or they can go down the stairs down 3 over 2 until they get to the intersection.

Together Find the point. (0,-2)

What does this mean. When X= 0, y=-2

Next tell the students we are going to find the equation of this line. 

Write down Y=

Then  say we know Y is going to relate to X.

So write down Y =    X 

Then say by how much does X change from point to point. 

3/2

You should know have Y = (3/2)X 

Next ask them what does Y = when X = 0

-2

So then you should write Y = (3/2) + (-2)

Show the students that the 3/2 is the slope and that we will call that M, and that -2 is the Y – intercept and we will call that B. 

So Y = Mx+B

You need to include one more example for the students to find the equation of a line from a graph (maybe something from last Thursday).
Closure: 3

Time?  (right now you have 3 + 35 minutes)
Ask students to explain in words what is slope. How can you find the slope, and how can you find the equation of the line. 

Assessment:  

Time?
Ask students to write a ticket out the door. They are to write down 2 things they learned today in class. Assessment will be done through out the class period by verbally checking understanding. Also through the lesson students will not be able to answer the next question if the knowledge before it is not understood. Assessment will also be taken from a homework assignment and also form the test given at the end of the week.  

Notes:
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What is this? When is it used?
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NAME: 

DATE:
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1. Find the Slope from points (0,0) to point (5,10)

2. Find the Slope of the line from (15,15) to point (45,45)

3. Find the Equation of the Line For the Points (15,15) to (45,45). In the form of 

Y = Mx+B
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