EVERYDAY FUNCTIONS

Goals:
To provide an activity which illustrates most of the NCTM Curriculum Standards 


9–12 Standard 6: Functions:

· model real-world phenomena with a variety of functions;

· represent and analyze relationships using tables, verbal rules, equations, and graphs;

·  translate among tabular, (verbal), symbolic, and graphical representations of functions;

·  recognize that a variety of problem situations can be modeled by the same type of function;

·  analyze the effects of parameter changes on the graphs of functions.

Activity:

1. Identify at least five functions in the newspaper.

2. Identify at least one function of each type from the newspaper, if possible: tabular, verbal, symbolic (include the domain if not implicitly clear), and graphical.

3. Where did you find examples of functions in the newspaper? Why? Was one section more likely to have examples of functions? Which? Why?

4. For each of the five functions, identify the:  domain, range, dependent and independent variable/s.

5. Choose one of the functions and rewrite it in each of the other three forms, if possible. (If it is unreasonable or impossible to rewrite the function in one of the other forms, explain why.)

6. Explain what information the function provides.

7. Explain how the value of the function depends on each independent variable.

8. Identify the type of function, if possible (if not possible, explain why):  linear, quadratic, cubic, polynomial, exponential, logarithmic, sinusoidal, piece-wise defined function, etc.

9. Identify various properties of the function such as: periodicity, maximum, minimum, where increasing or decreasing, discrete or continuous (or points of discontinuity), etc. 

10. Did the newspaper present the function in the "best" format? (Consider that the purpose of a newspaper is to provide the greatest amount of information in the least amount of space and with the greatest ease of reading.)

The activity may seem primarily designed for an introduction to functions section in the first year of Algebra or the first course in an integrated program. So, a sample function illustrating a problem for Pre-Calc or fourth year students is attached.

Sample Functions from the Final 1998 Major League Baseball Standings


The standings for major league baseball contain examples of several different functions in tabular form. 

FINAL AMERICAN LEAGUE STANDINGS



 American League East 

Team
 
Won
Lost
Pct
Gb
Streak

Yankees
114
48
.704
-
Won-7

Boston

92
70
.568
22
Won-1

Toronto
88
74
.543
26
Won-2

Baltimore
79
83
.488
35
Lost-1

Tampa Bay
63
99
.389
51
Lost-6

American League Central

Team
Won
Lost
Pct
Gb
Streak

Cleveland
89
73
.549
-
Lost-1

White Sox
80
82
.494
9
Won-3

Kansas City
72
89
.447
16.5
Lost-3

Minnesota
70
92
.432
19
Won-1

Detroit
65
97
.401
24
Lost-2

American League West

Team
Won
Lost
Pct
Gb
Streak

Texas
88
74
.543
-
Won-1

Anaheim
85
77
.525
3
Won-1

Seattle
76
85
.472
11.5
Lost-1

Oakland
74
88
.457
14
Lost-1


We list the verbal and symbolic forms of some of the functions to more clearly specify which functions we are referring to.

1. The winning percentage is a function of the wins and losses where the winning 


percentage is the number of wins divided by the sum of the wins and losses.
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where the domain of the function is
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The range of the winning percentage function is the closed interval [0, 1].  p is 



the dependent variable and W & L are the independent variables.

2. The number of games back for a team is a function of the records of the first 



place team and the given team. The value is found by averaging the difference



between the number of wins for the first place team and given team and the 



difference between the number of losses for the given team and the first place 



team.
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where the domain of the function is
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The range of the games back function for major league baseball is the closed 



interval [0, 162].
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Next, we give the graphic form of the winning percentage function which requires a 3-dimensional plot. The graph is a set of points in 3-space which we illustrate with a surface. Considering the resolution of the graphics, the graphic illustration is given for only a maximum of 20 wins and 20 losses.

Questions which naturally arise:

1. How does the graph illustrate a given teams progress through the season?

2. Suppose a team is on a winning or losing streak, how does the graph illustrate a teams winning percentage growth?

3. Suppose a team is on a winning or losing streak, classify the function (type of growth)?

Here, we consider the second two questions. Tampa Bay was on a six game losing streak at the end of the season. How should we classify the function and the decrease in winning percentage? The 3-D graph shows this as one of the grid lines decreasing over the surface. It is equivalent to treating the number of wins as a parameter. As an illustration, we fix the number of wins to be 5 and let the number of losses be the independent variable of new function
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The graph of the function is given below. 
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Note the graph appears to be decreasing as an exponential. Is this correct? If we reexamine the symbolic function, we note that it is not in the form of an exponential. So, let's look at the graph from an expanded view.

Here we note what appear to be asymptotes L = –5 and f(L) = 0. Now, we recognize from the symbolic and graphic form that the function is hyperbolic. It is an expanded and shifted form of the function 
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. Hence the function representing the winning percentage of a team on a losing streak is decreasing hyperbolically. 


Is the same true of a team on a winning streak?  Note that the Yankees were on a 7 game winning streak at the end of the season. How was their winning percentage growing? The 3-D graph shows this as one of the grid lines increasing over the surface. It is equivalent to treating the number of losses as a parameter. As before, we illustrate by fixing the number of losses to be 5 and let the number of wins be the independent variable of the new function


[image: image7.wmf].

5

)

5

,

(

)

(

+

=

=

W

W

W

p

W

f


[image: image13.emf]10


0


10


20


1


1


2


3


4


5


f


(


)


,


5


x


x




10 0 10 20

1

1

2

3

4

5

f( ) ,5x

x

[image: image14.emf]0


10


20


0.5


1


f


(


)


,


wins


5


wins




0 10 20

0.5

1

f( ) , wins5

wins

This function does not appear to be an expanded and shifted form of a hyperbolic function. So, let's look at the graph of the function with both the domain and range window, and an expanded view.

The graph appears to be hyperbolic, since there appear to be asymptotes W = –5 and 
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. We reexamine the symbolic form. By dividing the rational function, we obtain
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This is the hyperbolic function 
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 with a vertical shift of 1, a horizontal shift of 5, and an expansion factor of –5. So, the winning percentage during a winning streak is increasing hyperbolically.


In each case, how does changing the parameter (W or L)change the graph of the function? The graph will have the same basic form, except be shifted and expanded by the new parametric value.


Did the newspaper present the function in the "best" form when it used the tabular form?
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