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Graphing Lines With the Calculator


This lesson was developed under a grant funded by the United States Department of Education, Office of Education Research and Improvement.
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I.  
Student Performance Objectives - TEKS Correlation
(A.2) Foundations for functions.  The student uses the properties and attributes of functions.

(A)  The student identifies and sketches the general forms of 
linear (y = x) and quatdratic (y = x2) parent functions.
(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.

(C) The student investigates, describes, and predicts the effects of changes in m and b on the graph of y = mx + b.

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

[image: image5.png]


[image: image6.png]



Introduction—About the Mathematics

II.  Introduction

This activity is designed to expose the students to the graphing calculator and its abilities, as well as have the students explore the parameter changes of linear equations and how those changes affect the graph.

The students will be given a pair of points, which they will input into the “List” of the graphing calculator.  They will then generate equations of lines, looking for the line that “runs over” the two points.  In the process, they will examine the effect of their choices for the equation and make adjustments in each successive trial.  While the students are doing this exercise, they will observe the effects of changing the slope of the equation of the line with regard to the steepness of the graph.  They will also observe the changes in the y-intercept of the equation of the line as it affects the “height” of the graph.

The teacher should act as a facilitator, encouraging students to make choices and try these choices, and then reflect on how they can adapt their equation to one that may lead to the correct equation.  With the ease of the graphing calculator, the students can make many attempts before they arrive at the correct equation.  The students may be reluctant to make guesses for fear of being “wrong”.  Assure them that the guesses are part of the activity and the exploration and that they cannot make “wrong” guesses.

III.  Supplies

· Graphing calculator

· Student handout pages

IV.  Critical Math Explored

· Graphing points and lines in y = mx + b format

· Writing linear equations in the form of y = mx + b

· Understanding the effect of parameter changes both on the equation and graph

· Graphing calculator usage

V.  How Students Encounter the Concepts

The students will use trial and error to manipulate the equation of a line through two given points.

VI.  Teacher Strategies

· Students may work individually, or in pairs.  Working with pairs encourages the students to discuss their choices and share ideas about the activities.

· This activity is perfectly designed to be completed after Linear Equation Plotter using Green Globs.  Since the Green Globs activity will allow the students to discover how the parameter changes will affect the graph of the equations, students should use their previous knowledge on Run Over It.  

· You will have to press the students to log all of their guesses.  Many students will only want to write down the correct equation after they find it, leaving out any other equations previously guessed.

· Before the students start, caution them about entering a fraction into the graphing calculator.  Remind them that fractions must be 1) in parenthesis, and 2) in lowest terms.  Students have a tendency to get so focused finding a line to “run over” the two points, that they enter very strange and sometimes unreduced fractions while trying to determine the correct slope.  You will have to look over their shoulders often to catch this very common mistake.  Stress to the students that if any of the slopes are in fraction form, the fraction will be a “common” one, not a weird one!

· Make sure that students enter “equations” in the chart for their guesses.  They have a tendency to just write “2x + 1” instead of “y = 2x + 1”.

VII.  Prerequisite Skills

· Students are expected to have some previous experience with parameter changes.  
· Students should know that the slope determines the steepness or flatness.
· Students should know that the y-intercept moves the graph up or down the y-axis.
VIII.  Answer Key

1. y = x + 3

2. y = 3x – 5

3. y = (1/4)x – 2

4. y = 2x -1
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Student Activity

The object of this lesson is for you to write the equation of a line that includes (or “runs over”) two given points.
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First, clear out the calculator by hitting                        followed by 5, 1, and 2.  This will clear out the memory of the calculator.

Begin by entering the points (2,5) and (-1,-1) into your graphing calculator.

1. [image: image9.png]


Turn on the calculator and make sure you are on the home screen.
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2. Press                  and then                 .  The following 


screen should appear. 
3. [image: image11.wmf] 

Enter the x-values of the two points into L1 and the y-values into L2.  Your screen should look like this:
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4. Now press the following keys:                          and                    

                 followed by                 .


5. Set the screen to look like this one  


6. Now press the                      button and enter the following values: 


7. Press the                   key when you are finished.  If all went right, your screen should look like this:

Now it is your task to graph a line that contains (or “runs over”) the two points.  To do this, you will enter equations of lines and then graph these equations until you find the equation that exactly “runs over” the two points.


To enter equations, press the              key and enter an equation of a line (in the form of y = mx + b) that you think will “run over” the two points.  Then press 
                to check how close you were.  For example:


gives a graph like this:

This equation seems to have the right slope (or correct steepness).  Now we will try to adjust the graph by changing the y-intercept.  It appears to be at 1 instead of 0.

gives the graph:

This appears to be the correct equation.  We must check our answer using EITHER of the following methods:

1. Inserting the points (2,5) and (-1,-1) into our equation (y = 2x + 1).  If both of 

    the points make the equations “true”, the line goes through the points.  

5 = 2(2) + 1

and

   -1 = 2(-1) + 1

5 = 4 + 1




   -1 = -2 + 1


5 = 5




   -1 = -1  

    Since these both check, we have the answer.  The line that contains the points   

    (2, 5) and (-1, -1) is y = 2x + 1.

2.  Check the table of values for the equation on the graphing calculator.

· To view the table of values, press these keys:

                                        (notice that above the Graph key is the word 

   Table.)

· Use the up and down arrows to search for the two points.

Now it is your turn to find the equation that “runs over” the given points.  A work sheet is provided for you to record all your guesses (BE SURE YOU RECORD EVERY GUESS YOU MAKE, ALONG WITH THE CORRECT EQUATION) and evaluate the “correctness of your answer.


I.  Input the points (-4, -1) and (-1, 2) into the Lists (L1 and L2).   Find the equation that “runs over” these points.  Make sure the equation is in y = mx + b form, where m is the value of the slope, and b is the value of the y-intercept.

	Trial
	Equation
	EVALUATE


	Results:  Did it work?



	
	
	Slope

(Too Steep/Too Flat)
	Y-Intercept

(Too High/Too Low)
	

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	


II.  Input the points (4, 7) and (1, -2) into the Lists (L1 and L2).   Find the equation that “runs over” these points.  Make sure the equation is in y = mx + b form, where m is the value of the slope, and b is the value of the y-intercept.

	Trial
	Equation
	EVALUATE


	Results:  Did it work?



	
	
	Slope

(Too Steep/Too Flat)
	Y-Intercept

(Too High/Too Low)
	

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	


III.  Input the points (4, -1) and (-4, -3) into the Lists (L1 and L2).   Find the equation that “runs over” these points.  Make sure the equation is in y = mx + b form, where m is the value of the slope, and b is the value of the y-intercept.

	Trial
	Equation
	EVALUATE


	Results:  Did it work?



	
	
	Slope

(Too Steep/Too Flat)
	Y-Intercept

(Too High/Too Low)
	

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	


IV.  Input the points (3, -7) and (-2, 3) into the Lists (L1 and L2).   Find the equation that “runs over” these points.  Make sure the equation is in y = mx + b form, where m is the value of the slope, and b is the value of the y-intercept.

	Trial
	Equation
	EVALUATE


	Results:  Did it work?



	
	
	Slope

(Too Steep/Too Flat)
	Y-Intercept

(Too High/Too Low)
	

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
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3.3.2 Run Over It…





HINTS:  


Make sure you fill in every blank until you guess the correct equation.


Try whole numbers for the slope and y-intercept before you try fractions (you will find few, if any problems that involve fractions in the solution.


If you do want to try a fraction, make sure you enter it into your calculator in parenthesis, and IN LOWEST TERMS.


Remember as you are recording your guesses:  AN EQUATION HAS AN EQUAL SIGN!
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