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7.1 Polynomial Functions

Objectives:
e Evaluate polynomial functions

e |dentify general shapes of graphs and polynomial
functions

A polynomialis a monomial or a sum of monomials
A polynomial in one variable contains only 7 variable

5x' -3x*+x-10

Recall

The degree of the polynomialis the greatest exponent of

its variable. The leading coefficient is the coefficient of
the term with the highest degree.

For the polynomial above, the degree is 2
and the leading coefficientis &
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Recall

Evaluate a polynomial function

function notation f(x)
For f(x)=5x"—-3x" + x —10, find f(2)

This means: find the value of function fwhen x =2

Plugging in 2 for x will evaluate the polynomial for x = 2

f(2)=5(2)°-3(2*+2-10
f(2)=5(8)-3(4)+2-10

f(2)= 40- 12+ 2- 10

(=20 (2 50)

The value of function fwhen x = 2is 20.

-~
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You may have to evaluate functions for
variables and algebraic expressions.

If f(x) = 2x* -x7 + 3x
a) Find f(y?)
Plug v in for x in the polynomial
f(y?) = Q. 2%~( 1‘34_3 >
J—( . (‘3 . L;a > <3 )
$)=29"- Ok
b) Find f(2x - 7)

Plug 2x - 7 in for x in the polynomial

f2e- 1= LAY < (ke +3x-1)
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Il Graphs of Polynomial Functions

1y 348

The diagram shows the general graphs of several
polynomial functions below. These graphs show the
maximum number of times the graph may intersect the
x-axis (max # of zeros). Pay attention to the degree of
the polynomial and its # of solutions.

Constant function Linear function Quadratic function
Degree 0 Degree 1 ,?_Degree 2
y=R f(x) / f(x)

- P /
(o] X / [o] X X

Cubic function Quartic function Quintic function
Degree 3 Degree 4 Degree 5
=K

f(x) A

\g f(x)
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END BEHAVIOR
The end behavior is the behavior of the graph as x

approaches positive infinity or negative infinity
This is represented by > +00 "approaches positive infinity'

or

> -00 'approaches negative infinity"

Concept Summary End Behavior of a Polynomial Function

Degree: even Degree: odd Degree: even Degree: odd
Leading Leading Leading Leading
Coefficient: positive Coefficient: positive Coefficient: negative Coefficient: negative
End Behavior: End Behavior: End Behavior: End Behavior:
fle)—= + oo Fle) = oo fla)—= +oo Flx)— 4o
A X — —oo 5K — +o s X —+ +oo a5 ¥— —oo
f(x) f(x) f(x)
F({]= —x? |F{1}=—13|
ol | ]
X 7] X

O

i)+ - )+ - fle) = —co
g5 X —= —oo a5 X —= 4w AKX —= +oo
Y = +%°
K= =2

P)=>-°
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Finding the zeros of the function:

SN e CIRiValmilels  May or may not intersect the x-axis

= |f the graph intersects the x-axis in 2 places, it has 2

real zeros.

= |f the graph does not intersect the x-axis, the roots

are imaginary and cannot be determined from the

graph.

= |f the graph is tangent to the axis, there are 2 zeros
that are the same.

Oe[e Mo [-Te[=T-Ri¥la[satle]y] always crosses the x-axis at least
]

once, and therefore always has at least one real zero.
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For the following graph,

1) describe the end behavior

2) determine whether it is odd or even degree
3) state the number of real zeros

deqrec 3 (look otshape) 4=

X -1nt 2 N\
D real 22rol = \/o{ y teo
+0A X = +>0 \

£l = -2 5

ROA x> -
P> too
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e polynomialis the greatest exponent of
ading coefficient is the coefficient of
Jhest degree.

lynomial above, the degree is 3
and the leading coefficientis &

August 29, 2011
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