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A rational function is a function of the form f(x) = —ZEX; , Where P and Q are polynomial
X

functions and Q(x) = 0. You’ll need to be able to find the following features of the graph
of a rational function and then use the information to sketch the graph.

Domain "

Intercepts X =24

Holes e - 3(,‘) = _—— \‘o:\:;o,\sJL
Vertical asymptotes - \/3'... L

Horizontal asymptote
Slant asymptote
Behavior near the vertical asymptotes

Domain: The domain of f is all real numbers except those values for which Q(x) =0.

1 1
* -2k § 4 =0 .
%()L\_’ — _ i?dww’\ =
T N =0
oy A SR W B TS

X intercept(s): The x intercept(s) of the function will be all values of x for which
P(x)=0, but Q(x)=0. Gg!sor& .Q.‘w\"mg um»é x-iat. ) .Q—ckctof'!l,‘_
-—ﬁ'—"“ .
1 ’I_; some _‘Fo\ctor' 5‘“‘3“<F|¢°L| -tﬂ-e’\
Qo= 222 _ ) ‘b we  x-int. Tk is alnole

\}\L' )1' (,(, + ‘L\ L)L/’is

-: The y intercept of the function is f (0).

WY o

= =0 s Me x-intercept.

T
L‘-) = {_)__t;:&.:fj =0 = (')u.stsu.\osttuie_ Zec0 \n X

Holes: The graph of the function will have a hole at any value of x for which both

P(x)=0and Q(x)=0. j,F a .me,ta-' s St'ﬂ-‘ol{ficol f@"ﬂh Lot

J}Lﬂ _ A (ﬂ/{S P> & Quy | Hen it 1o o hole .
’/(:h = x-2=0 =5 x=2 & hele
(3‘-‘*7/\ /z{ Locstion 9{, s lole 1S ih He rn-pe.
* * = 2_ —_ _-l_ — 3 _lil'__
Cr= —5— & f@r=== =L EY)



Vertical asymptotes: The graph of the function has a vertical asymptote at any value of
x for which Q(x) =0but P(x) = 0.

_Y{”: x,! KA) — X ‘Fffs—t) d.\uJ‘d-a,S Sf«»—-.‘oliﬂg_ ﬂue__

(x+2> W22) X+ 2 ho le .

—_—

AML=0 =D \x=-2

Horizontal asymptote: You can determine if the graph of the function has a horizontal
asymptote by comparing the degree of the numerator with the degree of the denominator.

L
fey = _\_:“_1:_9__5‘_. ) é.a&rees hn:tﬁ’u'\ = é: -l-l- = L
o -

el : :
/]\n S if the degree of the numerator is smaller than the degree of the denominator, then
aC the graph of the function has a horizontal asymptote at y=0.

Yeee e o= KX —> 4=0 HA

xZ4+2x—2

&5 _ _ .
(a5 @f the degree of the numerator is equal to the degree of the denominator, then the
graph of the function has a horizontal asymptote at
_leading coefficent of numerator

- leading coefficient of denominator
z
-5 — - =
ex . Per= = > 9= 5= HA
= b xt+ 2xX-|\

e if the degree of the numerator is greater than the degree of the denominator, then
the graph of the function does not have a horizontal asymptote.

_ x§+z>«-:s
U — No H.A.

lbo x* + 2_

Note: The graph of a function f(x) can never intersect the Vertical Asymptote.

However, it MAY intersect the Horiz%ntal Asymptote. Loo k. oi— V\C&Ll%l‘t‘lﬂl efmﬂqﬂ\
‘61_\_ _H.A A __L__ i T’"‘f am(;ﬂ‘ does wst
c__\ / = bud YV.A. b“?‘ Lt
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Example: Given f(x)_ % , find the point at which f(x) intersects the HA.
‘:‘\fﬁtl %{AQX \’\A
—-===7 6:0 )

Hena  take oo _ 0 <A vabe

_o b x-2=2
o =

2
Example: Given f(x) =X_2—2X+2, find the point at which f(x) intersects the HA.
X=X

?irs‘f) J}w@\ A = A=T <
(lL\En, swa Su.):\ L€ XrolXk4y 1
ro—x

—---_...-> /xz—z_xfl-:-/(—)(
—> ]x=2!

Slant asymptote: The graph of the function may have a slant asymptote if the degree of
the numerator is greater than the degree of the denominator. To find the equation of the
slant asymptote, use long division to divide the denominator into the numerator. The

uotient is the equation of the slant asymptote.
q q ymp 0T

Lx)
Gl(x)

A- 3|>< —Xt2
o _(T-3x)
Q& -3/




Examples: Qro.c'klc.e_ L,Or\é Dlv[s}or\ {-_9 5¢i tﬁu&gc_ c-e_SJ‘E‘Sﬂ

2
X +4 4 :
f(x) = =x+— ; theslant asymptote is: y =x.
(x) y ymp y <<
2
f(x) = 2x"+1_ 2x+i ; the slant asymptote is: y = 2x.
X
) 1 )
f(x)= =X+1-—— ; the slant asymptote is: y =x+1.
Xx-1 Xx-1
X2 + X . Remainder . .
f(x)= = Quotient +—2 ; the slant asymptote is: y = Quotient .
X— X—

ALOVWRIS — Follow THE TFLow of TunNcTioN]

Behavior near the vertical asymptotes: The graph of the function will approach either
o or —oo 0N each side of the vertical asymptotes. To determine if the function values are
positive or negative in each region, find the sign of a test value close to each side of the

vertical asymptotes.
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Example 1: Sketch the graph of: of f(x) =
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Example 2: Sketch the graph of: f(x) = X _316. = i;_ - _l_és = x— 16 4:—//
X % ¥
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Exercise (Do o ta'auu- GU-'“)

Exercise: Find all of the features of f(x)= f

_ L@/ ¢t
Q&/)(M?.) )

=) domeun: XF¥4, XF L
(—or -2W(-2,4) y4,00)

2 and use them to graph the function.
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