
POLYNOMIAL INVESTIGATION
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Think About This Situation
You are hired to design a roller coaster for Custom Thrills, Inc. Study the sketches of Section I and Section II of the proposed coaster design shown.

What familiar functions have graphs that match all or parts of the design sketches?




1. [image: Macintosh HD:Users:cameronburns:Desktop:new doc 2017-01-04 16.38.25_20170104163827.pdf]Look at section 1 of the roller coaster design.
a) On which intervals of x is the roller coaster increasing?

b) On which intervals of x is the roller coaster decreasing?


2. To get a more accurate design, you will want an equation to model the roller coaster track. In order to use a curve-fitting tool, such as the one found in your calculator, you will need coordinates that will capture the key features of the graph. 

Your calculator offers several curve-fitting options. The one listed right after the quadratic option is usually cubic. 
a) What key points on the graph, besides (1,4), do you think would be helpful in finding a cubic function that models the proposed Section I design?


b) Using the points you selected in part a, find an equation to represent the graph pattern.


c) How well does your model fit the roller coaster design shown?


d) Assume this graph continues in both directions. As the x-values are getting larger, what happens to the y-values?  As the x-values get smaller, what happens to the y-values?



[image: Macintosh HD:Users:cameronburns:Desktop:new doc 2017-01-05 07.28.50_20170105072900.pdf]
3. Now look at section II of the design. 
a) On which intervals of x is the roller coaster increasing?

b) On which intervals of x is the roller coaster decreasing?

4. There are some differences between the design ideas for Sections I and Sections II of the proposed roller coaster.
a) Find the coordinates of key points outlining the shape of this graph. Then find the cubic function model for the pattern in those points and compare its graph to the shape of the proposed Section II design.

b) Explore other curve fitting options on your calculator. What model might be a better fit for the section II design? What do you think would be the minimum number of points needed to find this model for the graph?


c) Find a quartic function model for your data points from part a. Check how well its graph matches the pattern in the section II design.



d) Assume this graph continues in both directions. As the x-values are getting larger, what happens to the y-values?  As the x-values get smaller, what happens to the y-values?




END BEHAVIOR:



POLYNOMIAL FUNCTION


where  is a whole number and the coefficients are numbers.



5. When exploring polynomial models for roller coaster designs, you may have noticed the number and location of peaks and valleys in their graphs.  A peak indicates a local maximum value, and a valley represents a local minimum value.
HN Math III: Unit 3 – Day 1		Name_______________________							Date______________
a) Graph and then estimate coordinates of local maximum and local minimum points for each polynomial function. (Draw a sketch of the graph)
i. 
ii. 






b) Why do you think the adjective “local” is used in describing function values at peaks and values of polynomial functions?




6. Consider the relationship between the degree of a polynomial function and number of local maximum and/or local minimum points on the graph of that function.
a) Give an example of a polynomial function with no local maximum or local minimum point.



b) How many local maximum and/or local minimum points can there be on the graph of a quadratic polynomial?


7. One at a time, graph the following cubic polynomials:



a) How many local maximum and/or local minimum points can there be on the graph of a cubic polynomial?



b) What seems to be true about the end behavior of the cubic polynomials?



8. One at a time, graph the following quartic polynomials:




a) How many local maximum and/or local minimum points can there be on the graph of a quartic polynomial?


b) What seems to be true about the end behavior of the quartic polynomials?


c) What seems to be the connection between the degree of a polynomial and the number of local maximum and/or local minimum points on the graph?



SUMMARIZE THE MATHEMATICS
In this investigation, you explored some basic properties and uses of polynomial functions and expressions.
1. What kinds of expressions and functions are called polynomials?



2. What is the degree of the polynomial?



3. What are local maximum and local minimum points of a graph?  How is the number of these points on the graph related to the degree of the polynomial?



4. How many points are needed for use of a curve-fitting tool to find the polynomial function of degree n that fits a data or graph pattern?



5. What seems to be true about the end behavior of polynomials?




CHECK YOUR UNDERSTANDING
Use what you have learned about polynomial functions to help complete the following tasks.

1. Consider the function:   
a. Identify the degree of the function.


b. Estimate coordinates of the local maximum and/or local minimum points on graphs of the functions.



c. Describe the end behavior of the polynomial.




2. Consider the function:  
a. Identify the degree of the function.


b. Estimate coordinates of the local maximum and/or local minimum points on graphs of the functions.


c. Describe the end behavior of the polynomial.




3. Find a function whose graph models the following coaster track design.
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a. If the coaster were to continue in both directions, describe the end behavior of the graph.



b. Find the intervals of x on which the roller coaster is increasing. Then list the intervals on which it is decreasing.
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© What familiar functions have graphs that match all or parts of
the design sketches?

(® What strategies could you use to find functions with graphs
that model the sketches?

@ What do you think are the key points on each sketch that
should be used in finding a function model for the graph
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