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Review of Prerequisites:





	1.	Linear inequality in two variables





		A  linear inequality in two variables is an inequality which can be written in either of the forms  ax + by < c  or  ax + by ( c.





	2.	System of linear inequalities in two variables





		A  system of linear inequalities in two variables  is a collection of two or more linear inequalities in two variables. Any ordered pair which satisfies every inequality in the collection is called a solution to the system.














Objectives:





	1.	To explore solutions of a linear inequality in two variables graphically;





	2.	To explore solutions to systems of linear inequalities in two variables graphically; and





	3.	To extend explorations to systems of inequalities in two variables involving absolute value.











Materials:





	2.	Straight edge


	3.	Graphmatica©  software and computer


	4.	Colored pencils


�
Activity 1:  Planar Graphs of Inequalities





1.	In the space below, graph the linear function  y = 4.�PRIVATE �� 
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	a.	Describe what the graph does to the plane visually.














	b.	Graph the line  x = 3. Which points on this line lie above the line y = 4? Below the line  y = 4 ?














	c.	Describe a necessary and sufficient algebraic condition for a point (x, y) in the plane to be above the line.














	d.	Describe a necessary and sufficient algebraic condition for a point (x, y) in the plane to be below the line.

















�
2.	In the space below, sketch the graph of  y = 4 - x .
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	a.	Describe what the graph does to the plane visually.














	b.	Graph the line where  x = 3. Which points on this line lie above the line y = 4 - x?  Below the line   y = 4 - x ?














	c.	Describe a necessary and sufficient algebraic condition for a point (x, y) in the plane to be above the line.














	d.	Describe a necessary and sufficient algebraic condition for a point (x, y) in the plane to be below the line.














�
3.	Shade the portion of the plane satisfying each of the inequalities below. Explain in each case how you are deciding what points to shade.





	a.	 y > 3 + x
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	b.	y < 2 - 3x
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	c.	2x + 4y � eq \O(<,_)�  8
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4.	Use Graphmatica© to graph the points in the plane satisfying each of the inequalities just graphed in (3). Do this by entering the expression for  y  into the text window, using “<=” whenever you need “#.”














�
Activity 2:  Systems of Inequalities
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1.	Use different colored pencils to shade the solution sets to each of the inequalities below on the graph to the right.





		� EMBED Equation  ���


		� EMBED Equation  ���





	a.	In terms of the solution sets to the two inequalities, how would you describe the region that has been colored twice?



































	b.	If the additional inequality  � EMBED Equation  ���  is added to the given system, describe the set of points which satisfy all three inequalities.





























	c.	Graph the set of points described in (b) using Graphmatica©.








�
2.	Use Graphmatica© to graph the regions described by each of the following systems. In each case, describe the region and use the “Coord Cursor” option under the Point menu to approximate the vertices of each region. (Note: a “light touch on the mouse will allow  the cursor to follow the boundary line!) Find the vertices algebraically.





� EMBED Equation  ���,  � EMBED Equation  ���, � EMBED Equation  ��� .
































	


	


	


	b.	� EMBED Equation  ���, � EMBED Equation  ���, � EMBED Equation  ���









































	c.	� EMBED Equation  ���, � EMBED Equation  ���





�
3.	Find systems of linear inequalities for which each of the regions sketched below is the solution set.














	a.	











�


















































	b.	
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�
4.	A store sells two models of a certain brand of computer. Because of the demand, it is necessary to stock at least twice as many units of model A as of model B. The cost to the store for the two models is $800 and $1,200, respectively. The management does not want more than $20,000 in computer inventory at any one time, and wants at least four model A computers and two model B computers in inventory at all times. Devise a system of inequalities describing all possible inventory levels, and sketch the graph of the system.
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5.	A dietitian is asked to design a special diet supplement using two different foods. Each ounce of food X contains 20 units of calcium, 15 units of iron, and 10 units of vitamin B. Each ounce of food Y contains 10 units of calcium, 10 units of iron, and 20 units of vitamin B. In the diet, the minimum daily requirements  are 300 units of calcium, 150 units of iron, and 200 units of vitamin B. Find a system of inequalities describing the different amounts of food X and food Y that can be used in the diet, and sketch the graph of the system.
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