Graphing Inequalities
Grade 9 (Math A)

Section 6-6 Graphing Inequalities in Two Variables

Materials: chalkboard/whiteboard


       chalk/markers


       graphing calculator


       worksheets

***All worksheets will be provided***

Lesson Overview: Students will learn how to graph linear inequalities using the graphing calculator and determine solution points by looking at the graph of the inequality.

Lesson Objectives: 

Students will be able to differentiate between the different types of linear inequalities. (Analysis)

Students will be able to solve linear inequalities graphically. (Application)

Students will be able to assess the effectiveness of using a calculator to solve linear inequalities. (Evaluation)

NYS Standards:

· Key Idea 4 – Modeling/Multiple Representation 
· Represent problem situations symbolically by using algebraic expressions and graphs – inequalities (4A)
· Key Idea 7 – Patterns and Functions
· Represent and analyze functions, using verbal descriptions, tables, equations, and graphs – techniques for solving inequalities (7A)
· Apply axiomatic structure to algebra – solve linear inequalities (7E)
Anticipatory Set: Give students the Review worksheet and have the students complete it independently. Go over the answers as a class, having the students give and explain their answers.

Time: 5-7 minutes

Developmental Activity:
1. Give the students the Fun with the Calculator worksheets. Go over example 1. Make sure you discuss where the solutions are in relation to the line.

2. Go over example 2. Explain that we change the sign to an equals sign so we can use our calculator to graph the inequality. Make sure you instruct the students on how to transfer the graph from the calculator to the coordinate grid on their paper. **Also discuss what they will have to write down in order to get full credit for a graph on the Math A (label the axis, the line, three points on the line, and the solution set if asked). 

3. Go over example 3 by having the students explain what you need to do. Why does the line need to be dotted? ( because it is strictly greater than, not greater than and equal to) Make sure they know that their calculator cannot make a dotted line and shade at the same time and not to get confused when they transfer the graph to their papers.

4. If time permits, give the students the Graphing Inequalities worksheet and have them complete it with a partner. If there’s not time, have them complete it at home for extra credit.

Time: 25 minutes
Closure: Discuss what they learned today. What determines if you draw the boundary line as dotted or not? ( If it is strictly less than or greater than it is dotted, if it includes the equals sign, it is solid.) How can you determine if a point is in the solution set of an inequality? (Plot the point on the graph and see if it is in the shaded region. Plug in the point into the original inequality.) What are the essential things you must label in order to get full credit on a short answer question on the Math A? (the axis, the line, three points, the solution set) 

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

Time: 3 minutes
Name: ___________________________________ Period: __________

Review
Directions: Complete each problem as indicated. Show all work.

1. Graph the equation y = 2x -1 on the axis provided.

m = __________
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   b = ___________

2. Solve for x:   3x + 4 ≥ 7

Name: _________________________________ Period: _____________

Fun with Graphing Inequalities

We all can graph linear equations that are of the form y = mx + b, but what happens when that equals sign gets changed to one of these:  <,   >,  ≤,  ≥ ?

Example 1: From the set {(1, 6), (3, 0), (2, 2), (4, 3)}, which ordered pairs are part of the solution set for 3x + 2y < 12.
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__x   _
y
3x + 2y < 12
       Solution? _  

   1
6
3(1) + 2(6) < 12
No




  15 < 12

  3
0

  2
2

  4
3

Plot the points on the graph to the right. Notice the location of the ordered pairs in relation to the line 3x + 2y = 12. Where are they? ________________________________

Example 2: Graph the inequality: y ≤ 2x – 4 

Step 1: Write the inequality in the form of an equality:



y = 2x – 4

 This equation is called the boundary line and will allow you to graph the inequality in your calculator.

Step 2: Enter the equation into Y1 in your calculator and press graph. Draw and label the line on the axis below.
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Step 3: Go back into the Y= screen and move the cursor to the left until you are highlighting the line next to Y1. Press enter until that line changes to what is displayed in the picture below.

 Press graph and shade the graph above to match the graph on your calculator.

Note: To shade less than, you start at the line and shade downward. To shade greater than, you start at the line and shade upward.

Step 4: Check. Choose a point in the shaded region and plug it into the original equation to see if we shaded the correct side of the line.


Let’s use (3, -3):
y ≤ 2x – 4 

Example 3: Graph the inequality: y – x > 2

Step 1: Write the inequality in the form of an equality and then solve for y.

Step 2: Enter the equation into Y1 and press graph.
Draw and label the line on the axis below. Notice that the inequality is strictly greater than. This means that the line itself is not included in the solution so we draw a dotted line to show this.
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Step 3: Go into the Y= screen and move the cursor to the left and press enter until the line changes into the triangle pointing upwards for greater than. Press graph and shade the graph above to match the graph on your calculator.

Is the point (-3, 2) in the solution set? ________    How do you know? _______________________________________________________________________

Check your answer using the original inequality:

Name: ___________________________________ Period: ___________

Graphing Inequalities

Directions: Graph each inequality on the coordinate grid provided. Show all work.

1. [image: image9.png]


y ( x + 1
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2. 10x + 5y > 1
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3. Which point is not a solution 

    to the inequality in the graph of  

    y < x + 3 on the right?

(1) (2, 1)
  (3) (1, 2)

(2) (0, 0)
  (4) (-4, 2)

Answer: ____________

Name: __________________________________  Period: ___________
Exit Ticket
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Answer: __________

Name: ______Answer Key___________________ Period: __________

Review
Directions: Complete each problem as indicated. Show all work.

2. Graph the equation y = 2x -1 on the axis provided.

m = ___2______

   

   b = ____-1_____
2. Solve for x:   3x + 4 ≥ 7



3x + 4 ≥ 7



___- 4     -4_



   3x ≥  3



    
    x > 1

Name: ___________Answer Key______________ Period: _____________

Fun with the Calculator: Graphing Inequalities

We all can graph linear equations that are of the form y = mx + b, but what happens when that equals sign gets changed to one of these:  <,   >,  ≤,  ≥ ?

Example 1: From the set {(1, 6), (3, 0), (2, 2), (4, 3)}, which ordered pairs are part of the solution set for 3x + 2y < 12.


__x   _
y
3x + 2y < 12
       Solution? _  

   1
6
3(1) + 2(6) < 12
No




  15 < 12

  3
0
3(3) + 2(0) < 12
Yes




    9 < 12

  2
2
3(2) + 2(2) < 12
Yes




  10 < 12

  4
3
3(4) + 2(3) < 12
No




  18 < 12

Plot the points on the graph to the right. Notice the location of the ordered pairs in relation to the line 3x + 2y = 12. Where are they? __below the line_______

Example 2: Graph the inequality: y ≤ 2x – 4 

Step 1: Write the inequality in the form of an equality:



y = 2x – 4

 This equation is called the boundary and will allow you to graph the inequality in your calculator.

Step 2: Enter the equation into Y1 in your calculator and press graph. Draw and label the line on the axis below.

 
Step 3: Go back into the Y= screen and move the cursor to the left until you are highlighting the line next to Y1. Press enter until that line changes to the triangle pointing downward to shade less than.


Now press graph. Color in the shaded region on the graph above. Note: To shade less than, you start at the line and shade downward. To shade greater than, you start at the line and shade upward.

Step 4: Check. Choose a point in the shaded region and plug it into the original equation to see if we shaded the correct side of the line.


Let’s use (3, -3):
y ≤ 2x – 4 

-3 ≤ 2(3) – 4 





-3 ≤ 6 – 4 





-3 ≤ 2    Yes!

Example 3: Graph the inequality: y – x > 2

Step 1: Write the inequality in the form of an equality and then solve for y.



y – x = 2


           __+x     +x_



y = x + 2

Step 2: Enter the equation into Y1 and press graph.
Draw and label the line on the axis below. Notice that the inequality is strictly greater than. This means that the line itself is not included in the solution so we draw a dotted line to show this.


Step 3: Go into the Y= screen and move the cursor to the left and press enter until the line changes into the triangle pointing upwards for greater than. Press graph and shade the graph above to match the graph on your calculator.

Is the point (-3, 2) in the solution set? __yes__    How do you know? Because it is in the shaded region.

Check your answer using the original inequality:



y – x > 2



2 – (-3) > 2



2 + 3 > 2



  5 > 2   Yes!
Name: _________Answer Key__________________ Period: ___________

Graphing Inequalities

Directions: Graph each inequality on the coordinate grid provided. Show all work.

2. y ( x + 1

2. 10x + 5y > 5

 

3. Which point is not a solution 

    to the inequality in the graph of

    y < x + 3 on the right?

(3) (2, 1)
  (3) (1, 2)

(4) (0, 0)
  (4) (-4, 2)

Answer: ______(4)______
Name: ___________Answer Key_____________  Period: ___________
Exit Ticket
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Answer: __(1)______
