Algebra 3-4 Name:

IF.6 Polynomial End Behavior Discovery Period :

This worksheet will guide you through looking at the end behaviors of several polynomial functions. At the end, we will
generalize about all polynomial functions. A good window for all the graphs will be [-10, 10] x [-25, 25] unless stated
otherwise. Try to mimic the general shape and the end behavior of the graphs. However, you do not need to be very
accurate as to where the x and y intercepts are.

Label the x and y axes. Sketch the graph of each function on the three planes below.

T flx) =2x3 + 4x 2. Fl&) = 32> —'6 3. flx) =x7 +2x% —5x2 +2
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In words, describe what is happening to each graph on the :

Far Left: Adswn Far Left: olgiwn Far Left: (LW~

Far Right: AP Far Right: __\x {3 . Far Right: LL/ID

Using mathematical notation describe what is happening to the graph :

asx = =0, f(x) »_— =2 asx - —oo,f(x) »__ "~ asx = —oo,f(x) »_— 00

asx = +oo,f(x) »___ OO asx = +oo,f(x) = .S asx = +o00,f(x)~»__ O

4. f(x) =—3x5—-5x* +3x — 4 B. f(xX) = —4x3 +2x* +3 6. flx) =—=x"+2x*+3x—4
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In words describe what is happening to the graph on the :
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v

Far Left: uup Far Left: LM\O Far Left: A 2%

Far Right: a NN Far Right: diﬁ/\) A Far Right: C{»G‘»«J\f\

Using mathematical notation describe what is happening to the graph :

asx —» —oo,f(x) - o) asx - —oo,f(x) - %Y, asx—»—OO,f(x)—)L

asx = +oo,f(x)—»__ O asx = +oo,f(x)»>__~ 00 asx = +o0,f(x) »_— O



7. f(x) = 2x*—6x—4 8 f(x) = x* —11x% + 42x% — 64x + 32
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In words describe what is happening to the graph on the :

Far Left: A l(/' Far Left: (A ()

Far Right: A P Far Right: U {7

Using mathematical notation describe what is happening to the graph :
asx = —o,f(x) - co asx = —oo,f(x) =

asx - +oo,f(x) — e asx = +oo,f(x) - o2

10. f(x) = —2x* —6x—4 11 f(x) = —x* — 11x3 + 42x? — 64x + 32
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In words describe what is happening to the graph on the :

Far Left: @h/\,qh Far Left: Otm/uv\

Far Right: oo A Far Right: 0. 07, P

Using mathematical notation describe what is happening to the graph :
asx — —oo, f(x) - oD asx — —oo,f(x) - — oD
asx - +o0,f(x) >_ -~ 0D asx = +oo,f(x) > — oD

9. f(x) = x% +5x° — x* — 21x3

Set window to [-10,10] x [-50,75]

Far Left: 3 p

Far Right: M0

asx - —oo,f(x) »_ OO0
ggx > + o, f ) =)

12. f(x) = —x® + 5x° — x* — 21x3
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Set window to [-10,10] x [-50,75]

Far Left: OL(A._A—

Far Right: [)LLN—/—"

asx =» —oo,f(x) » _—2b
asx = +00,f(x) > _~ 0

The two things that determine the end behavior of a polynomial are the degree (whether it's even or odd) and the
leading coefficient (whether it's positive or negative). Look over your work for questions one through twelve to verify
this. Use the table below to summarize the end behaviors of polynomials. Use mathematical notation.

Negative Leading Coefficient Positive Leading Coefficient

Odd Degree ’t/) v Ve i we
v F¢ '

h‘tr {\(;il’\’{' (-’LU\:‘JV\

/\j‘ Hv NH” (_(u_a,.,

RV ft /L—’T e o

Even Degree

Fov leds

M\/ O{aw N ‘p(aw._

taf B g

V)

L 7



