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Introduction to Functions
Question:

What is a function?  What role do functions play in mathematics and the real world? What is function notation?  What is domain and range?
Launch:

During a thunderstorm, people believe it is possible to calculate how far away the lightning is by counting the seconds until they hear the thunder.  If we hear the sound of thunder 15 seconds after we see the lightning, we know the lightning is 3 miles away.  Similarly, 5 seconds corresponds to 1 mile, 2 seconds to 
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mile, and so on.  Complete the table below and graph the relationship on the coordinate axes below.  Then find a linear equation that describes this correspondence.
	x
Seconds
	y
f(x)
Miles away
	Ordered Pairs

(x,y)
	Correspondence

	0
	0
	(0,0)
	0→0

	1
	
	
	

	2
	
	
	

	5
	
	
	

	10
	
	
	

	15
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f(x) = ____________________
What is the slope of this linear function?
Describe the meaning of slope in this example.  Use full sentences and connect to the thunder and lightening.
Notice the multiple representations used in the thunder example – table, ordered pairs, mapping correspondence, graph and equation.

Using the rule for this function you found above (f(x) = ______________), how far away is the lightning if it takes 4 sec to hear the thunder?  20 sec?  How many seconds will elapse if the lightning is 3.5 miles away?

Functions:

The InterMath Dictionary defines function as follows:  “A rule of matching elements of two sets of numbers in which an input value from the first set has only one output value in the second set.”

The thunder problem is an example of a function.  In this example, distance y is a function of time x.  We say y is a function of x.  Since in this example the distance depends on the time, x is the independent variable (input) and y is the dependent (output) variable. 

Function can also be defined as a correspondence between a first set, called the domain, and a second set, called the range, such that each member of the domain corresponds to exactly one member of the range.

From the InterMath Dictionary:

“Domain:  The set of x-coordinates of the set of points on a graph; the set of x-coordinates of a given set of ordered pairs. The value that is the input in a function or relation.
Range:  The y-coordinates of the set of points on a graph. Also, the y-coordinates 
of a given set of ordered pairs. The range is the output in a function or a relation.”
In the thunder example above you have used the typical function notation, f(x).  We say distance is a function of time or D = f(t).  
Investigation:
Part 1:

Functions are used to model relationships and predict the future.  The United Nations uses the data on worldwide population over the past years to predict population growth for the future.  Consider the following examples: 

1) To each Jones High School student there corresponds a distinct student ID#.

a. What is the domain?

b. What is the range?

c. What is the independent variable?

d. Does this correspondence represent a function?

2) To each integer between -3 and 3 there corresponds the square of that number.
a. Does this correspondence represent a function?

b. Complete the table below for this correspondence.

	Domain 

(Independent variable)
	Range

(Dependent variable)

	
	

	
	

	
	

	
	

	
	

	
	

	
	


c. List the ordered pairs for this correspondence.
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d. Graph this correspondence.

3) The set of states in the US is the domain and corresponds to the set of US senators.
a. Is this correspondence a function?

b. Why or why not?  Answer with complete sentences.

4) The set of US senators is the domain and corresponds to the set of states in the US.
a. Is this correspondence a function?

b. Why or why not?  Answer with complete sentences.

Part 2:
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Graphs of functions can be used to model real world situations.  Joe walked from his seat in the theatre to the refreshment stand to buy popcorn. He had to stand there while they fixed his popcorn.  Then he returned to his seat.  The graph below represents his distance (yards) from the refreshment stand and the time (seconds) he traveled. 

What is the domain in this example?  
What is the range?

Write a story that matches the graphs below.  Let the y-axis represent the distance to the amusement park and the x-axis represent the amount of time traveled.
	a.
	b.
	c.
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a.
b.

c.

Conclusions:

Based upon what you have learned in this investigation, you should now be able to answer the following questions.

What is a function?  Function notation?  Different representations of functions?

Give an example of how functions play a role in mathematics and the real world.

What is domain and range?

In Class Problems:
1. The temperature of a patient during an illness is given by the function
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a. What is the domain of the function?  What is the range?  Is the domain and range limited due to the real world setting of the problem?
b. Represent this function in 4 ways: graph, set of ordered pairs, table, mapping or correspondence.  Use you graphing calculator.
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Closure:
1. Define a function in your own words.
2. Write an equation of a function using function notation.
3. Define domain and range in your own words.  Which one is the independent variable and which one is the dependent variable?
Below are graphs and tables of various functions that are used in mathematics to model real world phenomena or mathematical behavior.  These parent functions will be helpful as you proceed with your study of functions. Discuss these functions with your partner and determine characteristics of each one.  Characteristics can include rate of change, x and y intercepts, increasing or decreasing, domain and range, minimum and maximums, symmetry, end behavior, etc. 

Linear Functions

Linear Function





Constant Function
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Identity Function
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Non-Linear Functions

Quadratic Function




Cubic Function
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Absolute Value Function
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Square Root Function
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Rational Function
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