POLYNOMIAL EQUATIONS

GOALS:
To graph and characterize polynomial functions as linear, quadratic, cubic, and quartic




To relate the degree to the number of zeros of the function

INTRODUCTORY ACTIVITY:

Assign students to groups of size three. Give each group of three students 10  3×5 cards, each of which 


has an equation. They are to sketch the graph of each function on the card (calculators may be used). 


When finished, they are to sort the cards into groups based on the shape of the graphs. They are to 


discuss and make lists of characteristics which make those in a group alike, and which make each 


group different. Also, they are to estimate the values of the x-intercepts for each graph.


Sample equations:
y = x – 4
y = –2x + 6






y = –x² + 4x
y = x² – 3x + 3






y = x³ – 2x² – x + 2
y = –x³ + 3x – 2






y = –x³ + 4x
y = x4






y = –x4 + 4x² + 3
y = x4 – 2x² – 8

TEACHING THE LESSON:
Lead a discussion and create a list of the relationships found by the students. If the students do not provide all the relationships for which you are looking, ask leading questions to lead the students to the desired relationships. (List more possible leading questions before presenting the lesson – be prepared.)

The discussion of the results of the graphs of the functions should include the following points:

1. The graphs of the polynomial functions are continuous curves with smooth turns.

Possible leading questions:




Which functions have graphs that have breaks or are not continuous?  (Ans. None)





Which functions have graphs with sharp points? (Ans. None)





How would you summerize these results?  (Ans. Given above)

2. The end behavior is determined by the sign and the degree (even or odd) of the coefficient of the leading term.

· When the coefficient is positive, the right-hand end behavior of the graph is increasing.

· When the coefficient is negative, the right-hand end behavior of the graph is decreasing.

· When the degree of the leading term is even, the left-hand and right-hand end behaviors of the graph are opposite (decreasing-increasing when the leading coefficient is positive or increasing-decreasing when the leading coefficient is negative), i.e. point in the same direction.

· When the degree of the leading term is odd, the left-hand and right-hand end behaviors of the graph are the same (both increasing when the leading coefficient is positive or both decreasing when the leading coefficient is negative), i.e. point in opposite directions.

Possible leading questions:

What behavior is common to the graphs of polynomial functions that have even (odd) 



degree?


What behavior do graphs of polynomial functions whose leading term is positive 



(negative) have in common? Does the relationship also depend on the degree of the 



function?

3. The number of x-intercepts (zeros of the function) is less than or equal to the degree of the 

polynomial function. This leads to a discussion of the Fundamental Theorem of Algebra.
Possible leading questions:

How many x-intercepts (zeros of the function or factors of the polynomial) does the graph 



of the function have? How does the number compare to the degree of the function?

CLOSING ACTIVITY

Display the transparency of several graphs. Have the students write a possible function based on the 
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end behavior, number of zeros, and value of the zeros. Graphs and solution (function) follows:


f(x) = (x – 2)(x – 1)(x + 2)(x + 1)
f(x) = (x – 2)(x + 4)
f(x) = (x – 1) (x + 2)(x + 1)

ASSIGNMENT


Handout on graphs of polynomial functions.







NAME___________________________







ALGEBRA II POLYNOMIAL FUNCTIONS

For each of the following:

(1) Verify that the given numbers are zeros of the function. Show all work.

(2) Using the coefficient of the leading term and the degree of the leading term write a description of the end behavior of the graph of the function.
1.
–3, –1, 2
f(x) = x3 + 2x2 – 5x – 6

2.
–3, –2, 1, 2
f(x) = 2x4 + 4x3 – 14x2 – 16x + 24

3.
–2, –1, 1
f(x) = –3x3 – 6x2 + 3x + 6

Use what you know about end behavior to match each function with its graph.

_____4.
f(x) = 3x4 – 10x2 – x + 3
_____5.
f(x) = –2x3 + 3x2 + 2x + 3

_____6.
f(x) = x5 – 6x3 + 5x + 3
_____7.
f(x) = –4x6 + 7x5 + 8x2 – 8x + 3


A.



B.
C.

D.
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Match the degree of a polynomial function at the left with a characteristic graph at the right.

(1) degree 4

(2) degree 3

(3) degree 2
(4) degree 1
degree 0
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E.
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