Tiffany Ebner

MED300

Dr. Cushman

Lesson Plan for Lafayette (Monday 4/16/07)

Title: Exploring Equations of Lines and their Slopes.

Grade Level: 9

Materials: Graphing Calculator, Pens/Pencils, Paper, Worksheets
Resources: Bass, L., Johnson, A., Hall, B., & Wood, D. (Eds.). (2001). New York Math A/B: An Integrated Approach (Volume 2). Prentice Hall, Inc.
Lesson Overview: Students will use and become comfortable with the graphing calculator by exploring equations of lines and making conjectures about how the values of m and b in y = mx +b affect the graph of a line. Students will also explore and compare the measurements of the slope of a line using a graphing calculator.
Lesson Objectives: 
Students will improve their comprehension of linear functions by graphing their equations and formulating conjectures regarding their values. 
Students will examine linear equations in slope-intercept form, y = mx + b. 
Students will be able to evaluate changes in the values for the slope of a line. Students will be able to formulate general rules for the line behavior with respect to the slope. 
Students will be able to determine the slope of a line given a linear equation.
NYS Standards: 

Key Idea 5G - Relate absolute value, distance between two points, and slope of a line to a coordinate plane.

Key Idea 7A - Represent and analyze functions using verbal descriptions, tables, equations, and graphs.

Key Idea 7C - Translate among the verbal descriptions, tables, equations, and graphic forms of functions.

Anticipatory Set:

Pass out calculators and worksheet to students. Have students use the calculators to graph the line y = x. Tell the students to observe what that graph looks like. Then have students graph the line y = 2x along with y = x. Ask students to observe the graphs of the lines. Have students graph y = 3x and observe all three graphs. Ask students how the graphs are the line are affected when m increases in the form y = mx. Students should respond that the value of m affects the steepness of the line. Next, tell students to graph 

y = (½)x and y = -2/3x. Be sure students enter parenthesis into their calculator in order to get the correct format of the graph. Tell them to observe the graphs of the lines and notice again how the value of m affects each line.

Next, tell students to graph the lines y = x + 1, y = x + 2, y = x + 3, and y = x - 1. Ask students how the value of b, in the form y = x + b, affects the graph of the line. Students should respond that the value of b shifts the line vertically. 


Lastly, tell students to graph the lines y = -2/3x, y = -2/3x + 3, and y = -2/3x – 2. Ask them how the values of m are related? What can you conclude about the graphs of the lines? Students should respond that lines with equations that have equal values of m are parallel, or anything equivalent. 


Note: The questions and equations of the lines are provided on the worksheet to be handed out to students prior to the anticipatory set. Allow students to take notes and record any conjectures they have on the worksheet throughout the activity.

Developmental Activity:

1. Hand out worksheet 1. This worksheet will be used to help students view the graphs of equations y = x and y =mx + b and how they are affected according to their values. The intent of the worksheet is also to informally introduce students into the concept of slope, be sure to emphasize questions 1-4 and 9.
2. Read the directions to the students and allow them time to read through the questions. Graph the given equations with them and allow them to observe the graphs of the lines.

3. Assist the students in answering the given questions (see worksheet and answers for assistance).
4. The last question on the worksheet asks “What does “m” represent in the equation y = mx + b?” Students should be able to answer this question based on the observations they made in the anticipatory set and after completing the previous questions on the worksheet. After students answer that “m” represents the slope of a line pass out the worksheet titled “Slope of a Line.”
5. Go over the information on the worksheet and be sure to review with the students the formula for finding the slope of a line.

6. Allow students 10-15 minutes to complete the worksheet.

7. Go over the answers with the students to be sure they are correct.

8. After the worksheet is complete ask students if they can come up with some general rules about functions and slope based on the previous activities.  
9. Ask students the following questions: What does the coefficient of x, the slope, in the equation do to the line?  The slope changes the angle of the line.  What is the difference between having (1/4) and (4) as the slope.  What does (4) do compared to (1)?  If m > 1, the line will be very steep, above the y = x line.  How about (1/4) compared to (1)?  If m < 1, the line will be less steep, below the y = x line.  
10. Tell students to write these rules down on their paper.

Closure: Conclude the class by reviewing with the students the rules and patterns that were seen throughout the lesson. Ask students the following questions: What happens if the number for slope is positive?  The line aims to the right.  And if it is negative?  The line aims to the left.  Does it matter if the number is a fraction or a whole number?  No; the positive or negative determines the direction in which the line aims, and the fraction or whole number determines the angle of the line.  They are separate factors.

Assessment: Throughout the class use class discussions to gauge the progress of the class and to identify common misconceptions. Walk around and observe individual students while they go through the lesson to identify individual progress and challenges. At the close of class ask students to write down on a piece of paper what they learned today about the relationship of a slope and how it is measured. Have students turn in their responses on their way out the door, this will be used to assess what the students learned in the lesson.
