Algebra 2 Unif 2

Degree
The degree, n, of a polynomial function, can tell us a lof of helpful information:

* N =the maximum number of zeros, or x-intercepts ﬂ/ : _ ?
* n=the maximum number of directions in which the graph will travel vA 1=

* (n-1) = the maximum number of f turns/extrema (m,mmum s/;maﬂg,);,( 1ns)

* End Behavior: “Valleys * mowrtains"

o ifthe degree is Q N the ends of the graph will go in Samé directions
o ifthe degree is Qdd_ the ends of the graph willgo in _© D;?OSD'I'Q directions

Maximum and Minimum Values

These are the ){ - coordinates of the turning poinis of the graph.
* Absolute maximum is the h l 01!’!85“’
* Absolute minimum is the l ‘ﬁlesf'

point on the graph
point on the graph

Relative maximum is found at the '\'012 of a peak, and is higher than any point nearby.
* Relative minimum is found at the bO‘H'O"Y\ of a valley, and is lower than any point nearby.

Maximum and minimum values are called 6)(‘|'r emna

To find the least possible degree,
) . . count the,;number of extrema,
Ex 1: Determine the least possible degree of the function shown. and_0dd. d.
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. : To find the maximum nuthPrf ext emc

Ex 2: Determine the maximum number of extrema. take the degree and S )
Mfec

a. f(x) —22@—3x2+5 b.y=—3x@+ 2x2 -1 c.g(x)=@|-3x"—x3—3x2
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End Behavior

Descnb_efs whether the y-values of a function increase or decrease as the x-values approach

positive infinity on the right, and as the x-values approach negative infinity on the left.

. Think: ; Say: Write:
As X goes to the RIGHT “As x approaches infinity, Asx > o, f(x) 2
(toward positive infinity), f of xapproaches " o0 ov =
does the end of:the graph o0 or w dovin
go up or down? b P
Think: Say: Write:
As x goes to the LEFT “As x approaches negative As X = -0, f(x) >
(toward negative infinity), infinity, f of x approaches O oy-00
does the end of the graph " Wy AowWri
go up or down? X 6r —00
o0
a /
f | r h’r)
. ] - x(—l%m fx)>_20 _ (up)
R kT R 17 x=>—0 fx) > "2 poww
/ 2 (lef+)
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Ex 3: Describe the end behavior of each graph.
A
a. b.
X—>+o flx)>_— X+ fx)—>_"8O
X -0 f(x)> ’OO X— - f(x)>_C0
d.
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X —> 40 f(x)—>
X—> -0 f(X)>_—0

X =+ f(x) >
X —=> -0 f(x)—>
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End behavior can also be determined by looking at the leading co

function.

POSIVE . _OQ
NEGATIVE ~20O

——

Leading Coefficient
tells us what happens
on the RIGHT: '

Degree tells us what

happens on the LEFT:
(same as the right,

or opposite?)
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efficient and degreé of the
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Ex 4: Determine the end behavior of the function.

a. f(x) =2

X—>-—0 f(x)>

x¥+x—4
Le — (r \'gh‘}jblcwn)\
Degree 0 DD (oppovite,

X—=>+0 flx)> TS0
0

. — o

b. f(x) sx*+2x3—x2 -1

LC + (xight/ip)
Deglee 2VEN (sam)

X—=>+0 f(x)—>

X—>—o f(x)—>

Putting it all together!

_o0

X =+ f(x)—
X —>—0 flx)—>_TE0

c. f(x)=69(9—4x3—9
LC + (rightpep)
pogree ODD (0ppe>te

0

Ex 5: Given the polynomial and zeros, sketch a graph and determine the characteristics

a. f(x)= xz‘{l- 8x — 20

zeros: -10, 2

91 = | extrema

# of Zeros: ;2

Y—Inf(o)fzo‘)

v

Max # of extirema: _ l

X—+0 f(x)—>
X—=>—o f(x)—>

_0
0
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# of Zeros:
0,-2)
Max # of extrema: 2 -

o)
=0

~ Y-Int:

X =40 f(X)—>
X = —0 f[X)—>

b. f(x)=x3+2x?—x—2
zeros: -2, -1, 1
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