The Linear and Absolute Value Functions





Review of Prerequisites:



1.	Function



A  function  is a correspondence (or relation) from one set to another set in which each element of the first set is paired with exactly one element from the second set.  The first set  is called the domain of the function.  The set of elements in the second set that correspond to elements in the domain is called the range of the function.



2.	Linear function



A  linear function  is a function  f  for which the function rule can be expressed in the form  f(x) = ax + b,  where  a,b M Á .  The graph of a linear function is a straight line.



3.	Slope of a line



The  sl
o
pe of a non-vertical line  is the ratio of the change in the values of the
 
y-coordinates to the corresponding change in  x-coordinates in moving from one point on the line to any other point on the line (or the change in the y-values per unit change in the x-values in moving along the line from left to right).  If a line is vertical (and there is no change in the x-values in moving from one point to another), the slope is undefined.



4.	Intercepts of a line



The  x-intercept  of a line is the point where the graph of the line intersects the x-axis.  The  y-intercept  of a line is the point where the graph of the line intersects the y-axis.



5.	Absolute value



The  absolute value  of a number is the undirected distance on the number line between the number and zero.  Algebraically,
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Objectives:



1.	To review the concepts of slope and intercepts of a line;

2.	To review equations of lines;

3.	To model solutions to linear equations graphically;

4.	To model solutions to equations involving absolute value of linear functions graphically.

�Activity 1:  The Slope and Intercepts of a Linear Function



Materials Needed:  TI82 Calculator 



1.	Let  f(x) = 4x + 5 .  Use the TI82 to complete the table of values below.  To do this, 




define your function by pressing  
 
Y=
 
 
and entering the rule by  Y1=  (i.e., enter  Y1= 4X + 5  
 
to define   f(x) = 4x + 5);  



set up the table by pressing 
 
 
2nd 
WINDOW
 
  to access  TblSet ; enter the minimum domain value (-10, in this example) for  TblMin  and the step size (1, in this example) for  qTbl.  Use the arrow and 
 
ENTER
 
 
keys to select the following settings:



Indpnt:	
	
Auto
		Ask

Depend:	
Auto
		Ask



Press  
 
2nd 
GRAPH
  
to select  TABLE.
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a.	Describe the pattern of function values that you observe in the table.





















b.	What is the slope of this line (the change in the value of  y  per unit change in  x)?

















�
	


c.	Use the TI82 to sketch a graph of this function.  To do this, first set the window by pressing:			





WINDOW

Xmin = (Type in your value of  -10)

Xmax = (Type in your value of 8.8)

Ymin = (Type in your value of -35.)

Ymax = (Type in your value of 45.)��
Xscl = (Type in your value of 2.)

Yscl = (Type in your value of 5.)��
GRAPH��

What is the	y-coordinate of the x-intercept?   _________     



Find the x-intercept by writing and solving an appropriate equation.











x-intercept = ______________



What is the x-coordinate of the y-intercept?   __________ 



Find the y-intercept by using the table of values.	y-intercept = ______________



2.	Repeat  (1)  for    �EMBED Equation
�
�
�   .
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a.	Describe the pattern of function values that you observe in the table.















b.	What is the slope of this line?






	
c.	Use the TI82 to sketch a graph of this function.  To do this, follow the steps outlined in (1):





What is the y-coordinate of the x-intercept:   _________     



Find the x-intercept by writing and solving an appropriate equation.













x-intercept = ______________



What is the x-coordinate of the y-intercept:  __________  



Find the y-intercept by using the table of values.	y-intercept = ____________



3.	Explain how you can use the function rule for a linear function to find the slope and the intercepts of its graph.  Use complete English sentences.













�

Activity 2:  Writing Equations of Lines 





1.	Let  l  be the line determined by the points  (-4,5)  and (5,-2) .



a.	Find the slope of  l , if it is defined.  Sketch a graph on the axes below.



	�



b.	Using the points given in (a), your answer to (a), and the meaning of slope, find two additional points which belong to the graph of  l .













c.	Using one of the points given in (a), your answer to (a), and the definition of slope, write an equation which describes a necessary and sufficient condition for the point that is the graph of the ordered pair  (x,y)  to belong to the graph of  l .  Solve this equation for  y.



 













�

2.	Repeat (1)  for the line determined by the points  (0,3)  and (-2,0).



a.	Find the slope of  l , if it is defined.  Sketch a graph on the axes below.



	�



b.	As in (1), find two additional points which belong to the graph of  l .













c.	As in (1), write an equation which describes a necessary and sufficient condition for the point which is the graph of the ordered pair   (x,y)  to belong to the graph of  l .  Solve this equation for  y.





































3.	Repeat (1) for the line determined by the points  (-1,3)  and (-1,5).



a.	Find the slope of  l , if it is defined.  Sketch a graph on the axes below.



	�



b.	Find two additional points which belong to the graph of  l .













c.	Write an equation which describes a necessary and sufficient condition for the point which is the graph of the ordered pair   (x,y)  to belong to the graph of  l .  

















4.	Find equations for two different lines which pass through the point (-1,3).





________________________________  and  ________________________________











a.	The lines you have found are similar in that they pass through the common point     (-1,3).  Describe how they differ in geometric terms.



















b.	What set is the union of all of the lines which pass through the point  (-1,3) ?  Explain.

























5.	What is the minimum amount of information needed in order to write an equation for a line in the  xy-plane?  How would you use this information to find an equation of the line?



























6.	Do all lines represent linear functions?  Explain.














7.	The catering service for the inaugural ball plans to roll out a 3' wide red carpet with black and gold edging in the entrance to the ball room.  The manager discovers that the roll of edging which must be sewn around the carpet only has 50' remaining.  What is the maximum length of 3' wide red carpet which can be edged? (Model algebraically, solve the model, and interpret the solution.)
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Activity 3:  Solving Linear Equations in One Variable



Materials:  TI82 Calculator



1.	Consider the linear equation  -3x + 7 = -5 .  Use the TI8
2
 calculator to graph  



	
Y
1  = -3x + 7  and  Y2 = -5   on the same set of axes.  (Press  Y= ; enter the expressions  Y1  = (-)3x + 7  and  Y2 = (-)5 ; press  GRAPH .) 



a.	Discuss the significance of the point of intersection of the two graphs in relation to the original linear equation.





















b.	Use the calculator's  TRACE  key and arrow keys to approximate the solution to the equation.



Approximate solution:  ____________________



Solve the equation algebraically.





















2.	Repeat (1) for the linear equation  2x + 7 = 5 - x.



a.	Graph on the TI82 and discuss the significance of the point of intersection of the two graphs in relation to the original linear equation.













b.	Use the calculator's  TRACE  key and arrow keys to approximate the solution to the equation.



Approximate solution:  ____________________



Solve the equation algebraically.

















3.	Will a linear equation always have at least one solution? Why or why not?





























4.	Is it possible for a linear equation to have more than one solution?  Why or why not?



































5.	Consider the equation   ½3x - 12½ = 6 .   Use the TI82 calculator to graph   



	
Y
1  = abs(3x - 12) 
  
and  Y2 = 6   on the same set of axes.  



a.	Discuss the significance of the point(s) of intersection of the two graphs in relation to the original equation.

























b.	The graph of  Y1 = abs(3x - 12)  is the union of 2 rays.  What is the value of  x  at the common endpoint of these rays (or turning point of the graph)?







c.	The ray containing values of  x  greater than that of the turning point belongs to what line?









d.	The ray containing values of  x  less than that of the turning point belongs to what line?









e.	Write a statement without absolute value that is equivalent to the original equation, and find the solution set.























6.	Repeat (5)  for the equation  ½-2x + 5½ = 0 .



a.	What functions do you graph on the TI82?  Discuss the significance of the point(s) of intersection of the two graphs in relation to the original equation.

















b.	The graph of  Y1 = abs(-2x + 5)  is the union of 2 rays.  What is the value of  x  at the common endpoint of these rays (or turning point of the graph)?







c.	The ray containing values of  x  greater than that of the turning point belongs to what line?









d.	The ray containing values of  x  less than that of the turning point belongs to what line?









e.	Write a statement without absolute value that is equivalent to the original equation, and find the solution set.

































7.	Repeat (5) for the equation   ½3x - 4½ = -4 .  What functions do you graph on the TI82?  Discuss the significance of the relationship between the two graphs in relation to the given equation.





























8.	Discuss the nature of the solution set for the equation  ½ax + b½ = c.  What are the possibilities for the solution set of this equation?  Explain why in each case.

























9.	Joe and Luigi have competing pizza parlors facing one another on Roma Lane.  The difference in price between their 8" plain pizzas is $ .45.  Joe charges $3 for an 8" plain pizza.  From the given information, can you determine the price that Luigi charges?  (Model this problem algebraically, solve the model, and interpret its solution.)
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