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Exploring Linear Inequalities in One Variable








Review of Prerequisites:








	1.	The order “less than” on the set of real numbers





		If  a  and  b  are real numbers,  a  is less than  b, written  a < b, if and only if there exists a positive real number  c  such that  a + c = b, or  b - a  is a positive number. On the number line, this means that  a  lies to the left of  b.





	2.	Linear inequality





		A linear inequality in one variable is an inequality which can written in either of the forms  ax + b < c or  ax + b #�seq User_Box  \* Arabic  \h� c .





	3.	Intersection of sets





		The intersection of two sets is the collection of all elements which are common to both sets (or belong to both sets). In other words, if A and B are sets,


         		A ( B = { x |  x ( A  and  x ( B}.





	4.	Union of sets





		The union of two sets is the collection of all elements which belong to at least one of the sets. In other words, if A and B are sets, 


		A ( B = {x | x ( A or x ( B}.








Objectives:





	1.	To develop the algebraic properties of order;





	2.  	To explore solutions of linear inequalities in one variable algebraically and graphically; and





	3.	To explore solutions of inequalities involving absolute values of linear functions algebraically and graphically.





Materials:





	1.	Graphmatica© software


Straight edge





Activity 1:  Properties of Order





1.	Let A = {x ( R |  x < 5}, B = { x ( R |  x < -3}, C = { x ( R |  x > -2}, and                       D = { x ( R |  x > 4}. Use the number line to find each of the following sets. Graph each set, and express each in set notation.





	a.	A ( B =
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	b.	A ( B =
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	c.	C ( D = 
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	d.	C ( D = 
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	e.	A ( C = 
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	f.	B ( D = 
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	g.	A ( C =
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2.	Suppose  x < 5. Select a value for x which makes this statement true. Mark the location of this value on the number line below and label the point x .





	a.	Use a number line to compare the location of the segment with endpoints  x  and  5 with that of the segment with endpoints  x + 3  and  5 + 3. What is the relative position of the endpoints of each segment? Write an inequality comparing  x + 3  and  5 + 3.





	


               �




















	b.	Compare  5 - x  and  (5 + 3) - (x + 3). What is the relevance of this comparison in comparing  x + 3  and  5 + 3?


























	c.	Use the number line to compare the location of the segment with endpoints  x  and 5 with that of the segment with endpoints  x - 3  and  5 - 3. What is the relative position of the endpoints of each segment? Write an inequality comparing  x - 3  and  5 - 3.
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�
	d.	Compare  5 - x  and  (5 - 3) - (x - 3). What is the relevance of this comparison in comparing  x - 3  and  5 - 3?
































	e.	State the property that the preceding two examples illustrate. Write it in both paragraph and symbolic forms. Explain why it is valid using the geometry of the number line.



































3.	Suppose  x < 5.  Select a value for x which makes this statement true. Mark the location of this value on the number line below and label the point x .





	a.	Write an inequality comparing -x and -5. Explain your conclusion both algebraically and by using the number line as in (2).





	


               �




















	b.	Compare 3x and (3)(5). Explain your conclusion both algebraically and by using the number line.

















	c.	Use (a) and (b) to compare -3x  and  (-3)(5). Explain your conclusion.





























	d.	State the property that the preceding examples illustrate. Write it in both paragraph and symbolic forms. Explain why it is valid using the geometry of the number line.
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Activity 2: Models for Inequalities





1.	Use Graphmatica© to construct the graphs of  y = 3x - 8 and  y = 4. Describe each of the following in terms of the relationships between the graphs of these two functions. Find each set.





	a.	The solution set to 3x - 8 = 4.

















	b.	The solution set to 3x - 8 < 4.

















	c.	The solution set to  3x - 8 > 4.

















	d.	What is the geometric principle illustrated by your observations above?




















2.	For each of the following inequalities, use Graphmatica© to graph the solution set, then describe each solution set algebraically (i.e., using set notation).





	a.	5 - 2x < 2




















	b.	6 - 3x > -2

















3.	Rewrite the inequality  |3x - 5| > 4 as a sentence expressing a distance relationship between  3x - 5  and 0 on the number line.  











	a.	Sketch the points on the number line which are possible representatives of  3x - 5 .





	


               �





	b.	Write a compound algebraic sentence without absolute value which describes the points sketched above.




















	c.	Find the solution set to the sentence written in (b). 


























	d.	Is this solution set an intersection or union of two sets? If so, which is it, why, and what are the two sets?




















4.	Use Graphmatica© to graph the functions  y = |3x - 5|  and  y = 4. (Use abs for absolute value. Information of this nature is found under the Graphmatica© Help menu, using the “Operator Table” option.)





	a.	The abscissas of the points of intersection represent the solution to what equation?  Estimate the points from the graph; find the points algebraically.




















	b.	Use an inequality to describe the points on the graph of  y = |3x - 5| which lie below the graph of  y = 4. Estimate the solution to the inequality using the graph.  Can you use your work in (3) to find the exact solution set? Explain.























5.	Rewrite the inequality |5 - 2x| < 4 as a sentence expressing a distance relationship between 5 - 2x  and 0 on the number line.  




















	a.	Sketch the points on the number line which are possible representatives of  5 - 2x .








	


               �





	b.	Write a compound algebraic sentence without absolute value which describes the points sketched above.




















	c.	Find the solution set to the sentence written in (b). 




















	d.	Is this solution set an intersection or union of two sets? If so, which is it, why, and what are the two sets?




















6.	Use Graphmatica© to graph the functions  y = |5 - 2x|  and  y = 4 .





	a.	The abscissas of the points of intersection represent the solution to what equation?  Estimate the points from the graph; find the points algebraically.




















	b.	Use an inequality to describe the points on the graph of  y = |5 - 2x| which lie below the graph of  y = 4. Estimate the solution to the inequality using the graph.  Can you use your work in (5) to find the exact solution set? Explain.




















7.	Use Graphmatica© to sketch the solution set to each of the following inequalities. Solve each inequality. Explain your solution.





	a.	|3x - 7| > -3


























	b.	|2 - x| < -4


























	c.	1 - |3x + 2| < 3























	d.	|2x + 3| + 3 > 3
































8.	Suppose that you accept a new job with a starting salary of $30,000. You are told that you will receive an annual raise of at least $1,250. After how many years will you make at least $35,000? (Develop an algebraic model for this problem, then solve.)





















































9.	Suppose you go to a candy store to buy chocolates that cost $9.89 per pound. The scale that is used in the store has a state seal of approval that indicates that the scale is accurate to within half an ounce. According to the scale, your purchase weighs one-half pound and costs $4.95. How much might you have been undercharged or overcharged due to an error in the scale? (Develop an algebraic model, then solve.)
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