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Exploring Lines of the Form y = mx 

Introduction – About the Mathematics

A.  
Student Performance Objectives - TEKS Correlation  

(A.6) LINEAR FUNCTIONS

     The student understands the meaning of the slope and intercepts of the graphs of linear functions and zeros of linear functions and interprets and describes the effects of changes in parameters of linear functions in real-world and mathematical situations.

(A) The student develops the concept of slope as rate of change and determines slopes from graphs, tables, and algebraic representations. 

(D) The student graphs and writes equations of lines given characteristics such as two points, a point and a slope, or a slope and the y-intercept.

(E) The student determines the intercepts of the graphs of linear functions and zeros of linear functions from graphs, tables, and algebraic representations.

(F) The student interprets and predicts the effects of changing slope & y-intercept in applied situations.
B. Critical mathematics explored in this activity

Objective:

The student will graph various lines in the form y=mx based on their previous knowledge of rate of change from Slope Match and What Is My Slope? The student will discover that m is the slope of the line and that changing m causes specific and predictable changes to the line.

Supplementary Comments:

  
It is very critical for the teacher to lead the discussion of this activity.  It is not meant for the student to do this without any interaction from the teacher.  The Connection of Slope/ Rate of Change that the students learned in Slope Match and What Is My Slope and the form of the equation y = mx must be made by the teacher initially as students may not necessarily make that transition and connection from the concepts that they learned in those two activities.  

It is intended that the students make this activity initially without the aid of the graphing calculator so that they apply their previous knowledge of rate of change.  Students should fill the table for part one, and then it is encouraged that the students verify their graphs before they answer any of the given questions for that section. Students should proceed in that order for the remainder of the activity.

Students should all use the same viewing window so that they are all looking at the same picture when verifying their graphs on the graphing calculator.  Also, it is useful for the students to keep the graph of y=x on the screen continuously while graphing each of the other lines.

  The student will explore the role of m in the equation y = mx.  The student will discover that m is the slope. Further, the student will discover that for positive values of m, the line points up to the right, and for negative values of m, the line points down to the right.  The student will also see that as the absolute value of m increases, the steeper the line becomes.  

It is important to point out that m is a parameter for the general equation

y = mx. That is, the value can be changed and changing it affects the slant of the line. It is also important to note that the parent function for all linear functions is the line y = x.

How students will encounter the concepts

Students explore what happens to the line y=mx when the value of m is changed. They do this exploration by graphing multiple lines with different slopes and verifying their results on a graphing calculator. Then, the student answers a series of questions designed to lead to the understanding of the role of m.

C. Prerequisite knowledge/skills.

Student should be familiar with the Graphing calculator. They should be able to graph equations with it and use the [TRACE] function to find points on the graph. The students should be familiar with the equation in the form y = mx, but not necessarily what the m does for the graph of the equation.

D. Setting Up

Materials:  graphing calculators, student activity sheets

Preparation:  Prior to this lesson, the teacher should demonstrate to students how to graph lines on the graphing calculator and how to set an appropriate viewing window.  The teacher should also explain to students that y = x is the parent function for all lines; that is, all other lines are transformations of y = x.  

E. Answers (to the activity):

1. Verify that students check their work

2. (0, 0)

3. Positive

4. I and III

5. The line will get steeper or closer to the y-axis.

6. The line will have a negative correlation.

7. (0, 0)

8. Verify that students check their work

9. Negative

10. II and IV

11. The line will get steeper or closer to the y-axis.

12. The line will be flatter.

13. Verify that students check their work 

14. (0, 0)

15. The line will get flatter or closer to the x-axis.

16. The line will be flat or horizontal.

17. The y-intercept did not change as the slope changed.

18. Slope changes the steepness of the graph. Slope does not change the position of the y-intercept.

19. a. Answers vary but the slope should be positive and greater than 2.

b. Answers vary but the slope should be negative and | m | should be less than | -(3/4) |.

Answers vary but the slope should be positive and between 0.5 and 3.1.

F. Homework

  A homework assignment is included with this lesson. Students need to use a graphing calculator only to verify their graphs. If your students do not have access to a Graphing calculator at home, you can instruct your students to just sketch the graphs without having to use one. Students should be able to identify the values for m without the calculator. There are no answers available to the homework as they are very similar to the answers from the student activity. 
G. Extensions
Internet Research

Try to find other parent functions and the effects of parameter changes on them.

Field Activity Ideas

See how changing the distance between dominoes affects the time it takes to topple a constant number of dominoes.

EXPLORING SLOPE: LINES OF THE FORM Y = MX

Directions:  Use your knowledge of slope to graph the equation and complete the following chart. Keep in mind your background from Slope Match and What is my Slope? The first entry has been completed for you. 

Part I: Complete the table and then answer questions 1-7 on your answer document

	Function
	Value of slope “m”
	What is the graphical meaning of the slope?
	Is the graph steeper, flatter, or the same as the graph of y = x?
	Sketch Graph

	y = x


	1
	For every one up, one right.
	same
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	y = 2x 
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	y = 3.5x
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	y = (9/2)x 
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	y = 6x
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Answer questions 1-7 on you answer document based on Part I!
Part II: Complete the table and then answer questions 8-12 on your answer document.

	Function
	Value of slope “m”
	What is the graphical meaning of the slope?
	Is the graph steeper, flatter, or the same as the graph of y = x?
	Sketch Graph

	y = x


	1
	For every one up, one right.
	same
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	y = -x 
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	y = -(5/3)x
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	y = -2x 
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	y = -4x
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	y = -9x
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Answer questions 8-12 on you answer document based on Part II!
Part III: Complete the table and then answer questions 13-16 on your answer document.

	Function
	Value of slope “m”
	What is the graphical meaning of the slope?
	Is the graph steeper, flatter, or the same as the graph of y = x?
	Sketch Graph

	y = x


	1
	For every one up, one right.
	same
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	y = (3/4)x 
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	y = (2/5)x
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	y = (1/3)x 
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	y = -(2/7)x
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	y = -(1/9)x
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Answer questions 13-16 on you answer document based on Part III!

Answer the following questions based on Part I:

1. Verify your graphs using the graphing calculator.

2. What point does every graph in Part I have in common? (_____, _____)

3. Is the slope of each of these lines positive, negative, zero, or undefined? _________________________________________________________

4. Which quadrants did each line pass through? _________________________________________________________

5. How did the line change as the slope, m, got larger? __________________________________________________________________________________________________________________

6. Predict how the line will change if the slope, m, is negative. __________________________________________________________________________________________________________________

7. What point does every graph in Part I have in common? (_____, _____)

Answer the following questions based on Part II:


8. Verify your graphs using the graphing calculator.

9. Is the slope of each of these lines positive, negative, zero, or undefined? _________________________________________________________

10. Which quadrants did each line pass through? _______________________

11. How did the line change as the | m | got larger? 




                                        ________________________________________________________

12. Predict how the line will change if the slope, m, is between 0 and 1. __________________________________________________________________________________________________________________

Answer the following questions based on Part III:

13.
Verify your graphs using the graphing calculator.

14.
What point does every graph in Part I have in common? (_____, _____)

15.
How did the line change as the slope, m, got closer to zero? __________________________________________________________________________________________________________________

16.
Predict how the line will change if the slope, m, is 0. __________________________________________________________________________________________________________________

Summary:

17.
As the value of m changed, did the location of the y-intercept ever change? Explain.____________________________________________________________________________________________________________

18.
Summarize the role of m (slope). (How does the slope affect the graph.)

__________________________________________________________________________________________________________________

19.
For each of the following, write an equation of a line that fits the characteristics. Verify your answer with the calculator.  

a. A line steeper than y = 2x.
       Equation: _____________

b.
A line flatter than  y = -(3/4)x.         Equation: _____________

20.
A line that lies between the graphs of y = 3.1x and y = 0.5x.

        Equation: _____________

x





y
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