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9.3. Advanced Algebra DATE: _ 417
Graphing Rational Functions

Target 8D. Understand the relationship between a rational function and its graph.
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Vertical Asymptotes and Point Discontinuity
Examples of rational functions:

X 5 x+4
f&) = a3 . 90) =3=% M) = G=ne+a
...3_"-'1" (-6 = O A =1 -3+ N
No denominator in a rational function can be zero because division by zero is not defined. In
the examples above, the functions are not defined at x =_ =3 x=__6& . and
x="_ "V " andx=_ ="  respectively.

The graphs of rational functions may have breaks in continuity. This means that, unlike
polynomial functions, which can be traced with a pencil never leaving the paper, not all rational
functions are traceable. Breaks in continuity can appear as a vertical asymptote or as point

{r’scanﬂhm’fy (hole).
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Property Words Example Model 1
Vertical If the rational f A
Asymptote expression of a For f(x) = %, A !
x— ]
. : _ _ .
function is written x=_& isavertical i
in simplest form and asymptote. :
the function is U
undefined for x = a, X-3=0 < '?-;, > X
) ) 4% 3 )
thenx=aisa v :
vertical asymptote. X=3 v Nz el
4 o syYym7 +
Point If the original
Discontinuity function is flx) = (+2)— 1)
undefined for x = a x+ 2 fo
. -— - o
but the rational _ _-"_H-l N\
. Can be simplified to
expression in - oo
. . xr)=x—1. So
simplest form is f& '
defined for x = a ©=_=2_represenisa Su— > x
: " | hole in the graph. - -
then there is a hole grap 2 HolLE ”_F.'- E
. W & | 'nT 0
in the graph at % Zis . o
A= AR T
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Determine the equations of any vertical asymptotes and the mfues of x for any holes for
each graph. Si HP““ boten
+ |
1 fx) = M)' X—” - .95_._
xz 6X+5 - X - <
g Co B S
1=z -
.3 0 > xos e
~ - 1 * _.S -5'_
3 x4 (x -2 Y% ) X~ 3
f) = 5—— 8
xc+5x+6 K +. 1
M\(X + ”) N
-4 ¢ <+ =°
A ~ -41=0 -
S g
3. f(x
fla) = 5= |
t
o
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4 | il | 3
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