Unit 3 – Investigation 2 (What is a function?)
Class Goals – By the end of the period, you will understand and be able to…
· Describe the independent & dependent variables and how they relate to the domain and range.
· Represent functions with tables, graphs, words and symbolic rules
· Create graphs of functions representing real-world situations with appropriate axes and scales.

Bottled Water
		Table 1 – Bottled Water Sold Annually

	Year
	Millions of Gallons
	Hundreds of Millions of Gallons

	2000
	4725.0
	47

	2001
	5185.3
	

	2002
	5795.6
	

	2003
	6269.8
	

	2004
	6806.7
	

	2005
	7538.9
	

	2006
	8253.6
	

	2007
	8757.4
	

	2008
	8665.6
	


 There are concerns about chemicals in the plastic containers leeching into the bottled water, the amount of trash generated, and that the plastic bottles do not readily decompose.  Some cities have banned the use of bottled water.  The cost to our society needs to be judged against the convenience bottled water.  Bottled water is a healthier alternative compared to carbonated soft drinks and does not require refrigeration during storage.  The table below from the Beverage Marketing Corporation in the April/March 2009 edition of the Bottled Water Reporter provides information for the years 2000 – 2008.  It gives the amount of gallons sold.  

Table 1 relates the years 2000 – 2008 to the number of gallons sold in a given year.  It represents a relationship between a year and the number of gallons of water sold that year.  Since for any one year there will be only one total volume, Table 1 describes a special type of relation called a function. 

1. Do you notice any trend over the nine years? 




2. Complete the third column of Table 1 by rounding to the nearest hundreds of millions of gallons.  Then, identify an ordered pair from the table using the year as the independent variable and the rounded value as the dependent variable.____________________
Bottled Water Sales
				



3. Looking at the data in Table 1, select a scale for the axes and label the graph on the following page.  Then, plot the ordered pairs using the year as the independent variable and the rounded value as the dependent variable.



	Table 2 – Bottled Water Annual Revenue

	Year
	Producer Revenues
(Millions of Dollars)
	Producer Revenues
(Hundreds of Millions of Dollars)

	2000
	6113.0
	61

	2001
	6880.6
	

	2002
	7901.4
	

	2003
	8526.4
	

	2004
	9169.5
	

	2005
	10007.4
	

	2006
	10857.8
	

	2007
	11551.5
	

	2008
	11178.5
	



4. Table 2 also describes a relationship.  What quantities does it relate?




5. As you examine Table 2, notice that for each year the producers reported revenue in dollars. Therefore this relationship also describes a function.  Do you notice any trend over the nine years?






6. Complete the third column of Table 2 by rounding to the nearest hundreds of millions of dollars.  Then, identify an ordered pair from the table using the year as the independent variable and the rounded value as the dependent variable.

Looking at the data Table 2, select a scale for the axes and label the graph below.  Then, plot the ordered pairs using the year as the independent variable and the rounded value as the dependent variable.

____________________
Bottled Water Annual Revenue
				


7. Do you think the table or the graph does a better job helping you to see any trends in bottle water annual revenue over the nine year period?




8. What trend do you notice?





Hartford Precipitation
Functions and Non-Functions and the Input Variable
We will spend most of our time working with functions, but it is worthwhile to look at some relationships that may not be functions. A function is a special relationship between two sets, a first set and a second set, where each element from the first set is paired with exactly one element from the second set. The values we use for the first set are often called 			. The values in the second set are often called 			. 
The first set, the set of inputs is referred to as the 			of the function. When we present a relationship in a table the left column always contains the inputs. When we use a graph the inputs are always the first element of the ordered pair.  The second set, the set of outputs is referred to as the 			of the function. When we present a relationship in a table the right column always contains the outputs. When we use a graph the inputs are always the second element of the ordered pair.
	Table 3
Average Precipitation for Hartford, CT

	Month
	Inches

	1
	3.66

	2
	2.65

	3
	3.61

	4
	3.82

	5
	3.99

	6
	3.83

	7
	3.93

	8
	3.83

	9
	3.83

	10
	3.91

	11
	3.79

	12
	3.44
















1. Consider Table 3. The table describes a function. Why?






2. The independent variable is 			.



3. The dependent variable is 			.


	Table 4
Average Precipitation for Hartford, CT

	Inches
	Month

	3.66
	1

	2.65
	2

	3.61
	3

	3.82
	4

	3.99
	5

	3.83
	6

	3.93
	7

	3.83
	8

	3.83
	9

	3.91
	10

	3.79
	11

	3.44
	12


Suppose we change the table. The independent variable and dependent variable have been interchanged. Now rather than inputting a month to find out the average precipitation, we are entering precipitations and asking what month that happens in. Do we ever get about 4 inches of rain in a month and if so, in what month does that happen? Notice that when using this table, you have to look carefully at the values in the domain in order to answer. 







	Table 5
Average Precipitation for Hartford, CT

	Inches
	Month

	2.61
	2

	3.44
	12

	3.65
	3

	3.66
	1

	3.79
	11

	3.82
	4

	3.83
	6, 8, 9

	3.91
	10

	3.93
	7

	3.99
	5





Usually we organize our tables so the values of the domain, the inputs, increase and we list an input only once.



4. Tables 4 and 5 are not representing a functional relationship. Why?





____________________
Bottled Water Annual Revenue
				


5. Graph the data in Table 5 below. When you have an input of 3.83, what interesting thing happens?


Functions Everywhere
Identifying the Independent and Dependent Variables

Example #1
The pressure exerted by water on a diver increases as the diver’s depth increases. 

The independent variable is _________________________
The dependent variable is _________________________
____________________ is a function of ____________________.

Now consider the following scenarios and complete each sentence. 
1. The circumference of a circle increases when the radius of a circle is increased. 
The independent variable is _________________________
The dependent variable is _________________________
____________________ is a function of ____________________.

2. The height of liquid in a 50-gallon tank continues to decrease when it leaks all day.
The independent variable is _________________________
The dependent variable is _________________________
____________________ is a function of ____________________.

3. World record times for each year that a record is set for running the 100 meter dash.
The independent variable is _________________________
The dependent variable is _________________________
____________________ is a function of ____________________.

4. The median age of the U.S. population has been increasing since 1850.
The independent variable is _________________________
The dependent variable is _________________________
____________________ is a function of ____________________.

5. The amount of money spent on DVDs depends on the number of DVDs you buy.
The independent variable is _________________________
The dependent variable is _________________________
____________________ is a function of ____________________.
Often relationships are described verbally.  Consider each of the following scenarios and provide your response and explanation in the space provided.

7. The independent variable will be the day of the year and the dependent variable will be the time of low tide on that day of the year. Is this relationship a function? Explain your response.





8. The independent variable is the different widths of a rectangle with length of seven centimeters and the dependent variable is the areas of the rectangle. Is this relationship a function? Explain your response.





9. The independent variable is the lengths of the side of various cubes and the dependent variable is the volume of the cube. Is this relationship a function? Explain your response.





10. The independent variable is the time in minutes you ride in a car at 55 mph using cruise control and the dependent variable is the distance you traveled. Is this relationship a function? Explain your response.





11. The independent variable is the cost of a taxable item and the dependent variable is the sales tax owed on the item. Is this relationship a function? Explain your response.
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12. The independent variable is the name of a person that has one brother or sister and the dependent variable is the name of the brother or sister. Is this relationship a function? Explain your response.
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