From Graphs to Functions and Back Again
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Review of Prerequisites:





1.	A coordinate system can be used to associate a graph (a geometric concept) with an equation (an algebraic concept).  The graph of an equation in the rectangular coordinate system  Á2  is the set of all points in  Á2  whose coordinates  (x,y)  satisfy the equation.  





2.	The proportionality of two quantities is a relationship that represents a function.





	In general, two variables are directly proportional if their ratio is constant.  In other words,  y  is directly proportional to  x  if and only if  y/x = k, or  y = kx.  





		For example, the cost of bananas is directly proportional to the weight of the bananas.  If bananas cost 39 cents a pound, the cost in cents is represented by  f(w) = 39w, where  w  represents the weight in pounds.  





	Two variables are inversely proportional if their product is constant.  In other words,  y  is directly proportional to  x  if and only if  yx = k, or  y = k/x.  





		For example, average velocity is inversely proportional to the time it takes to make a trip of a fixed distance (average velocity ´ time traveled = distance traveled).  The average velocity for a trip of  200 miles may be written           v(t) = 200/t





3.	A linear function is a function that may be defined by a rule of the form f(x) = mx + b.  The graph of a linear function is a line for which  m (the slope of the line) is the rate of change of  y  with respect to x, and  b  is the corresponding value of  y  when  x  equals zero (the y�intercept of the line).  





		The graph of  y = k  is a horizontal line;  a horizontal line represents a function.  The graph of  x = k  is a vertical line;  a vertical line does not represent a function.





4.	A piecewise-defined function is a function that applies different rules to define function values on different subsets of the domain.  It is defined in "pieces."





	Example:
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Objectives:





1.	To match possible problem situations with sketches of graphs.


2.	To write functions from graphs or draw graphs from functions


3.	To make observations or solve problems involving functions and their graphs.











�
Activity:





1.	Each of the graphs below plots distance as a function of time.  Which of the graphs best matches each of the situations described?





	i.�						ii.
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	a.	I left home in a hurry but I slowed down when I realized that I would get to school before the doors opened.











	b.	I jogged at my usual rate until I had to wait for a train at a crossing.  Then I continued my run.











	c.	I had not gotten far this morning when I realized that I had left my test papers at home and I had to go back to get them.











	d.	Write a scenario that describes the remaining graph.











2.	Joshua, Aliena, Todd, and Betty have formed a carpool to classes at USCS from Greenville.  On a recent trip, the girls decided to track the distance by mile-markers on the interstate while Joshua was driving.  The graph below charts the distance traveled on I-85 from Exit 40, where they entered I-85, to Milliken Road (Exit 74), where they exited, as a function of time.


		Miles
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	Using the graph, answer the following questions.





	a.	How far is the daily commute for these students?





	b.	How long did the trip take this day?





	c.	Discuss the speed(s) that Joshua drove during this day's commute.  Use properties of the graph to support your conclusions.
































	d.	What possible explanations might be offered for variations noted in question (c)?




















3.	Describe your daily trip home from school.  Estimate the number of miles, types of roads (interstate, city, country), stoplights, other stops, average speeds between stops.  

































































4.	On the grid below, sketch a graph of a function representing distance from school as a function of time that models your description in (3).
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5.	Find a function rule for the piecewise defined function graphed below by answering the following questions.
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	a.	What is the domain of the function?





			dom f = ______________________________________________





	b.	What is the range of the function?





			ran f = _______________________________________________





	c.	Describe the "pieces" of the graph, indicating the endpoints and slope of each part.


























	d.	The first piece of the graph is a line segment connecting the points  (-6,-2)  and            (-3,7).  What is the slope of this line segment?  Write an equation expressing  y  as a function of  x  for points  (x,y)  belonging to the line segment.  This rule applies only for values of  x  between  -6  and  -3.

















	e.	Repeat (d) to find rules for the remaining two pieces of the graph, identifying the values of  x  to which each applies.






































	f.	Use your answers in (e) and (f) to write the function rule that describes the graph:
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Graphs to Functions

















