Polynomials 

Section 5.3

Objectives:
Define a polynomial function

Evaluate a polynomial function for given values of the variable


Confirm polynomial function values on the TI calculator

Interpret polynomials that model real-world phenomena

Define a polynomial function 

You are already familiar with the idea of a function.  A function is a relation in which each input corresponds with exactly one output.  We now introduce the concept of a polynomial function.
Polynomial Function

A polynomial function is a function whose rule is given by a polynomial in one variable.  

Examples of polynomial functions include:  
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Evaluate a polynomial function for given values of the variable 


To evaluate a polynomial function, we find the value of the function for a given value of the variable. 

Example 1   Find each function value for the function 
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(a)  p(4)

(b)  p(-3.2)

(c) 
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Solution 
(a)  
To find p(4), substitute 4 for x in the polynomial function  
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We conclude that 
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(b)  To find p(-3.2), substitute  –3.2 for x in the polynomial function  
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(c)  To evaluate 
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Therefore, 
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END OF EXAMPLE

Confirm polynomial function values on the TI Calculator

When finding function values, there are several ways to check the answers using the calculator.  Three methods are demonstrated here.  They are: using a direct numerical substitution on the Home Screen of your calculator, using the STORE key on your calculator, and using the TABLE feature of the calculator.  We will check the answer to Example 1(b) from this lesson:  Evaluate 
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 for x = -3.2.

Method 1:  Direct Numerical Substitution

To check the results from Example 1(b) to confirm that p(-3.2) = 35.08, we use the home screen to perform the calculation.  See the screen below.  
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Method 2: Using the Store Feature

To check Example 1(b), to confirm that p(-3.2) = 35.08, use the “store” feature ([image: image27.png]


 key) on the calculator.  The [image: image28.png]


 is located above the ON key on your calculator, and the colon (:) key is accessed by pressing the keys ALPHA an then the decimal point (.).
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The keystrokes are:
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Method 3: TABLE feature

To check Example 1(b), to confirm that p(-3.2)=35.08 use the TABLE with the “Ask” feature.  After entering 
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 into the Y= screen, press 2ND WINDOW to obtain the TBLSET screen.  Highlight the “Ask” feature and press ENTER.  Go to the Table (2ND GRAPH), and you will see that no table entries have been made.  Type in -3.2 and press ENTER.  The value of 
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 when x = –3.2 will now be displayed in the Y1 column. 
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All three methods indicate that our answer, 35.08, is correct.

Interpret polynomials that model real-world phenomena


Many “real world” problems are modeled by equations whose rule is a polynomial.

Example 1
Suppose you dropped a water balloon from the top of the CSCC Parking Garage.  Neglecting air resistance, the height h, in feet of the water balloon at time t seconds is given by the polynomial function 
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(a) Find the height of the water balloon one second after it was dropped.
(b) Find the height of the water balloon one-and-a-half seconds after it was dropped.  Interpret the meaning of each result in the context of the problem.

Solution


(a) To find the height of the water balloon at t = 1 second, we evaluate 
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After 1 second the water balloon was at a height of 44 feet above the ground. 

(b) To find the height of the water balloon at t = 1.5 seconds, we evaluate 
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After 1.5 seconds the water balloon was at a height of 24 feet above the ground. 

END OF EXAMPLE
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