Graphing Rational Functions

N(x
flx) = % where N and D are polynomials with no common factors.
L V.A.: Find the vertical asymptote(s) by setting the denominator equal to zero: D(x)=10

II. H.A.: Find the horizontal asvinptote by using the following rules:

N T s S

fx) =

The degree of the numerator is n. The degree of denominator is m.

Xy ™ L4

a) If n<m, then y=0 (x-axis) is the horizontal asymptote
b) Ifn=m, theny = s—”‘ is the horizontal asymptote.

¢) If n>m, then there is no horizontal asymptote
Exception: If n>m by 1, then the graph has a slant asvmptote (S.A.)

I11. Find the x-intercepts by setting the numerator equal to zero and solve. Nix)=0
Iv. Find the y-intercepts by substituting zero for x in the function, f(0)
V. Make a table of values between and beyond each x-intercept and vertical asymptote; more valies

provide a more accurate graph.

VL Sketch the graph by using the information obtained.

. NOTE: Remember that the graph never crosses the vertical asymptotes!!!!

3x2
x2-4

EXAMPLE 1: Graph the function - f(x) =

I V.A.: Set the denominator equal to zero and II. H.A.: The degree of the numerator and

solve. denominator are both equal to 2. So the
horizontal asymptote is = 2,
x2—4=0 : 1
Vertical asympftotes at
x° =4 c=2& x=-2 Horizontal asymptote at y=3
x =42
III.  x-intercept(s): Sct the numerator equal to zero IV.  y-intercept(s): Substitute zero for x in the
and solve. function and solve.
3= =
-0 3(0)* 0
= ==
x =0 Interceptatx=10 (0)—4 *  Interceptaty =0
y=0
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V. Table: Make a table of values near each  VI.  Graph: Sketch the graph by using the
vertical asymptote and x-intercept and plot the information obtained.
values ¥
T e L
32 ! 1 ' NOTE: MNotice that
X flx} = =4 : | asymptotes are
i T E graphed using dashed
-4 4 : T Nlines.
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EXAMPLE 2: Graph the function - f(x) = =
X+3 X3 1 VI  Graph:
f(x) — T — = — =
x%-9 [x+370x-3) (x—3)
¥y
I. WV.A: x—3=10 x=3
T ]
II. H.A.: n<m so y=0 . .
I0. x-intercept: 1#0, so there are none = E
IV.  yp-intercept: ey = =g : '
V. Table: -5 T - \—- —
I ——t—— o]
p. x ! L
x+3 T |
x | [ = 1 '
1
1.3 !
2 -1 |
4 1
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x+3

EXAMPLE 3: Graph the function - f(x) = o
I V.Ax x24+9%0 VI Graph:
The function is always positive, so there X
are no vertical asymptotes N
o H.A: n<m s¢ y=20
IOI.  x-intercept: x+3=0 x=3
- - . o+3 1
. y-intercept: FrpT
5
V. Table: copugespegeifespa
X -5 -2 1 3
) x+3 1 1 2 1
W= | T |B| 5|3 05
. x241
EXAMPLE 4: Graph the function - f(x) = —
I WV.A: x-1=0 x=1 VI  Graph:
0. H.A: i = m by I, therefore there
are na horizontal asymptotes, but there is ¢ 4
slant asymptote; the equation can be fournd 1 ¢
by division :
S - 1 Eguation of Slani Asymipioie T :
=y Yo y=x+l +s

IOl  x-intercept: X +1=0 -l +
so there are none

T

05+1 =

L]
i
]
1
]
L]
. A
IV.  pintercept: =3 -1 L’ !
FH——t+—+—=x
V. Table: ; 5
1
x —1 25 \:
2 !
2 1 [ it
x° + 1
=i T 5 i
fo=— | — L+
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