
Section 3.1 (Polynomial Functions and Models)
A polynomial is the �nite sum of terms of the form axk such that a 2 R;

and k is a whole number. So in general, a polynomial

p(x) = anx
n + an�1x

n�1 + � � �+ a1x+ a0

One can see that

a. the function f(x) = 2x� 5x+ (2 + i)x12 is a polynomial

b. the function g(x) = 3
p
x+ 11x45 is not a polynomial

De�nition 1 (Zeros or roots) If p(x) is a function, and p (r) = 0 then r is
called the root of the function p(x):

Theorem 2 Properties of graph of polynomials
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Theorem 3 Left and right end behaviors of graphs of polynomials

Example 4 Find all the zeros of the polynomials P (x) = x
�
x2 � 9

� �
x2 + 4

�
,

Solution is: �3; 3;�2i; 2i; 0

Example 5 Find all the zeros of the polynomials P (x) =
�
x2 � 5x+ 6

� �
x2 � 5x+ 7

�
,

Solution is: 1
2 i
p
3 + 5

2 ;
5
2 �

1
2 i
p
3; 3; 2

Example 6 Sketch the graph of a polynomial which has for zeros x = �4; �;
even degree, positive leading coe¢ cient.
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Example 7 A rectangular storage container measuring 2 feet 2 feet by 3 feet is
coated with protective coating of plastic of uniform thickness. Find the volume
of plastic as a function of the thickness x of the coating

If we consider the side of dimension 2 � 2; its volume is 4x: If we consider
the side which is 2 � 3; we obtain 6x: Since we have 2 versions of the �rst one
and 4 versions of the second, the volume obtained is

V = 2 (4x) + 4 (6x) = 32x
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