T —— The graph might come down to the HA at the end or it might

rise up to the HA at the end
The horizontal line that a graph approaches as you move g ;
farther and farther to the left and right. (END BEHAVIOR) lﬂfc't?ot:-e grapheriheFarentResiproeal

The value of y that the function approaches as x gets

larger and larger (pos and neg). y =1/x  the Horizontal Asymptote is y =0

5 2 The left-end approaches the HA from
8 BELOW

The right-end approaches the HA from

ABOVE
_ 3x?—4x  The HA of this rational function , — 3xZ—4x  The HAof this rational function
13 +2x% isy=15 T 134202 BYST1S
Does the left-end approach the HA Left-end ] Right-end
from above or below? X y Does the right-end approach the X y
S R HA from above or below? —
-10 1.5962 10 1.2207
-100 1.519 100 1.479
-1000 1.502 1000 1.498
-10000 10000
15 ) 52002 TR I - {FTRERPR NIRRT geas




This is the actual graph of the function:

20T

M

Horizontal Asymptote Exploration:

\




_ 8x2 +x— 6 HA: LQ” — } What do you notice in the equations that would give you the HA?
2x~=i21

0 X
y x+5
9
°T What do these three
7T ~ 1 H
A 2. y= 3:\.:41 HA: y=3 equations have in common?
s The degree of the
4t . numerator and denominator
il 3 y=Sx"+x-6 HA: y=4 are the same.
2 = 2x-=21
N
EA e R AL SR R T S )
X

ll

4x +9 . — 213
51 o oo s m Yoo




6. y=X=—3_ HA:
YT %3 &

6 8
X
" This graph

doesn't have a
Horizontal Asymptote
it has what is called a
Slant Aymptote

X

What do you notice in the equations that would tell you the HAis y = 0?

4. y= 2L HA: y=0

X* =23

5.p=%=13 Ha: y=0
) x3+7 d

6. y==2=3_ HA:y=0
YT w43 !

=3 =
g y=—+ox-8
¥ x“+3x—-1

[%}

What do these three
equations have in common?

The degree of the
denominator is

greater than the degree of
the numerator.

N0 N E

-200

: ;
20 40



What do you notice in the equations that would tell you that

there is no HA? Without using a table or a graph how could you tell from the

equation what the horizontal asymptote is or if it even has one?

7.y=2=% HA: None
X+5 Predict the Horizontal Asymptote for each of the rational functions below, if any.

What do these three
equations have in common? a y=10x+7 b y= &X' =5 T [ -

5x-3 T e +3 AT
The degree of the

%3 45x—8 ' numerator is _ ) _
8.y= -1 HA: None greater than the degree of S \2/‘_ 2 Ha: NONT IS ;i ==l
the denominator.
Horizontal Asymptotes: Depends on the degrees of the Numerator & This graph has what is
and the Denominator 7. y=22X"-4 ;‘,‘4 called a Slant Asymptote.
- x+3

Case 1: Degree of the Numerator > Degree of the Denominator Find this quotient

No HA You can use Synthetic Division
-3 5 0 -4
Case 2: Degree of the Numerator = Degree of the Denominator _—ISLLS
5 -5 1)
HA: vy = ratio of the Leading Coefficients -
these numbers represent the
Case 1: Degree of the Denominator > Degree of the Numerator Quotient:
5x-15 R=41

HA: y=0
y=5x-15 is the equation

of the slant asymptote. N




