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This lesson was developed under a grant funded by the United States Department of Education, Office of Education Research and Improvement

Teacher notes

A.   Student Performance Objectives - TEKS Correlation

(A.7)  Linear functions. The student formulates equations and inequalities based on linear functions, uses a variety of methods to solve them, and analyzes the solution in terms of the situation.


(A) The student analyzes situations involving linear functions and formulates linear 

               equations or inequalities to solve problems.

(A.8) Linear functions.  The student formulates systems of linear equations from problem situations, uses a variety of methods to solve them, and analyzes the solutions in terms of the situation. 

B.  Mathematical Concepts

  The mathematical concept the student should learn from this lesson is how to write a linear inequality. All student need to understand that the equation of a line can be found by looking at the border on a graph showing some points that are solutions and some points that are not solutions of a problem. Once students can identified the border, the student can write the equation on slope-intercept form. From here the student then should choose the inequality symbol that correspond to the problem depending on the graph. The student should understand why the solutions to an inequality are either on the lower half-plane or the upper half plane in order for them to make the correct choice about the inequality symbol. A second mathematical concept student should acquire by this lesson is the ability combine two inequality graphs and understand what would be the solution to a system of inequalities. 

C.  Connections

D.  Prerequisites

  The students should know how to write an equation using the slope-intercept from. They need to know how to find the slope and the y-intercept of an equation by looking at its graph. They should also know how to graph a point on the Cartesian plane. 

E.  Performance based questions.

F. Lesson Notes

    It is highly recommended that the teacher try the lesson ahead of time.  Due to due to differences in rulers and desks/tables used, two different equations may be found for the “exact" balancing point.  Check to see how many pennies are needed at point Y (on the table) to balance the ruler with no pennies at point X (over the edge).  If it takes 4 pennies, the activity will work as it is written and the equations are y=2x+4 and x+y=25.  If only three pennies are required, the total number of pennies use should be reduced to 18 to have an exact intersection point and the equations change to y=2x+3 and x+y=18

G.  Answer Key


Notice see section F on the previous page before referring to this answer key
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1. When you place more pennies at point X, more are needed at point Y to keep a balance

2. 4 pennies

3. 2 pennies

4. yes

5. Y > 2X + 4

6. 25

7. X + Y < 25 

8. Y < -X + 25

9. As a line with a negative slope and Y-int of 25

10.  No, with 3 pennies at point X and 5 at point Y the ruler will not balance.

11.  Yes, with 3 pennies at point X and 12 at point Y the ruler will balance.

12.  Yes, the point represents the time when you can balance the most points at point X using all of the pennies (25)

13.  X + Y <  15

H.  Homework



4.7 Graphing Systems of Inequalities 

I. Extensions

Students can repeat the activity with different lengths of the ruler hanging off the desk.

Over the Edge

Balancing pennies to simulate Systems of Inequalities

In this activity you will balance pennies on a ruler hanging over the edge of a table a set distance.  You will gather data concerning all possible combinations of pennies at the two locations needed to balance with a set number of pennies.  You will then form a system of inequalities to model your data and find the maximum number of pennies that can be placed “over the edge.”

Materials

· Ruler

· 25 pennies

· "Over the Edge" data gathering worksheet
Procedure

· Place your ruler on the table as shown in the diagram below.  Be sure that exactly 4 inches of ruler is on the table.

· Stack a combination of pennies on both ends of the ruler. 
· A successful balance is any combination of pennies at both ends that does not fall.
· If your combination is a success, place a point on your graph to represent the number of pennies placed at Y – on the table, and at X – over the edge.
· Continue to experiment with different numbers at each point until all possible successful combinations are found and marked on your graph.
· Fill in the table to the left of your graph.  Pay special attention to the words minimum and maximum.
· Note – all 25 pennies do not have to be used for each attempt and the ruler does not have to “just barely balance” to qualify as success.
For example 12 pennies at point Y and 2 Pennies at point X will result in a successful balance.
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Over the Edge

Success charts
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Use your data gathering sheets to answer the following questions:
1. Describe the relationship between the number of pennies at point x and the number of pennies you need to put at point y to keep the ruler from falling.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2. Without any pennies placed at X, how many pennies do you need at Y so that the ruler won’t fall? ______________________________________________________________

3. For every penny you add at X, how many pennies do you have to add at Y so that the ruler won’t fall? ______________________________________________________________

4. Does the ruler stay on the table if you keep adding more pennies at Y? _______

5.  Write this relationship as an inequality in terms of x and y.        ____________

6.  Your supply of pennies is limited to _________________________________

7. You can put pennies at X and at Y, but at some point you run out of pennies.  

Write an inequality showing this relationship. _______________________

8.  Rewrite in slope-intercept form. ___________________________________

9. How does this show up on your graph? _______________________________
______________________________________________________

10. Is the point (3, 5) in the ‘dotted’ part of your graph? _________________


What does this mean in your experiment? ____________________________________
            ________________________________________________________________________

11. Is the point (3, 12) in the ‘dotted’ part of your graph? _________________


What does this mean in your experiment? ________________________
             ________________________________________________________

12. Do the lines representing your equations (the borders of your shaded region) intersect? ____________ 

If so, what is the significance of this point? ___________________________________       ________________________________________________________________________

13.
Anna and her group did the same experiment, but they placed the ruler so that 3 inches were on the table. They lost their graph and don’t have time to do the experiment again, but Anna thinks you can recreate the graph.  She remembers two more clues.

            One of their inequalities was:  y 
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 3 x + 6 

            They only had 15 pennies, so the other inequality was:

            _______________________
14.   Graph the system of equations in question 13.
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