PREPARING FOR THIS SECTION

» Intercepts (Section 1.2, pp. 15-17)

" Now work the ‘Are You Prepared! probiems on page 207.

OBJECTIVES

Before getting started, review the following:
+ Even and Odd Functions (Section 2.3, pp. 80-82)

1 Analyze the Graph of a Rational Function

2 Solve Applied Problems Involving Rational Functions

3 Construct a Model Using Inverse Yariation

4 Construct a Model Using Joint or Combined Variation

T Analyze the Graph of a Rational Function

Graphing utilities make the task of graphing rational functions less time consuming,
However, the results of algebraic analysis must be taken into account before draw-
ing conclusions based on the graph provided by the utility. We will use the informa- .
tion collected in the last section in conjunction with the graphing utility to analyze

x
the graph of a rational function R(x) = p—(xl The analysis will require the

foliowing steps: g(x)

Analyzing the Graph of a Rational Function

StEP 1 Find the domain of the 1'ati0nél function.

STEP 2: Write R in lowest terms. 3
SteEPr 3: Locate the intercepts of the graph. The x-intercepts, il any,-of
p(x

R(x) = 2 )

Cqlx)

- The y-intercept, if there is one, is R(0). : i

StEP 4: Test for symmetry. Replace x by —x in R{x). If R(—x) = R{x), there |

is symmetry with respect to the y-axis; if R(- x) —R(x), there is | &

symmetry w1th respect to the origin, ' ;

in lowest terms, satisfy the equation p{x)=0. -

StEP 5 Locate the vertical asymptotes. The vertical asymptotes, if any, of " --

plx)

R(x) = . in lowest terms are found by identifying the real zeros

of g{x). Each- zelo of the denominator gives rise to a verllcal,—fi
asymptote. :

StEP 6 Locate the horizontal or oblique asymptotes, if any, using the proce-
' .dure given in Section 3.3. Determine points, it any, at which the graph -
_of R intersects these asymptotes.

 STEP7: ‘Graph R using a graphing utility.
© S$TEP 8 Use the results obtained in Steps 1 through 7 to graph R by hand.

| EXAMPLE 1 |

Analyzing the Graph of a Rational Function
x—1
x* -4

Analyze the graph of the rational function: R(x} =




Ex.l —> Analyze He graph ot @«(f.f)m #A-
A3 / 9 i}

=
= Tackor nume raYor v Beaominater X!
: (‘fgmr?,)(,%."- )
(@ Fiow he omain (nole % Do ot cancel Common Factors 7@2{“ , 1 Hhere
Afe Aay)

= Gek DEAGMI AT @c‘cu&t lo 2D <+ Solwe, Aqy real ol wtional
i\l be aww!‘ Domain festricton . P i)i\?( # “%&3

@ Lortde O Ta louwsest derms (w\w}e: houwd 15 Winea tgam waowlis Camced
Any Coanenoa atbery o tewwirile

Fan thiom W/ C.MC,&-E\% vh\u@“ai‘& reenon@, o
@ x*?m\@f@@_@!}« - Set pumeratol a?\mt Yo Perp + Solue.
x-lzo —» x=| - (1,0)]

y-intercept P‘Mﬂ zero in for X ¥ solve. ¥ 6)-1 = 1

et g

Teet Tor ‘%\/MM@"\JY Tooe I P»C;"*}i) b &C?ﬁ) we? f;";a??m. waf raﬁ,()v e of - RS
© L RER) - RO wanpe wfres e @:'-sﬁnm
, .

R (o) e | w e
(-- }m .,méﬁ«.@wmmlm.u - WM_ P - C‘}& "'}' ( \ '_._“*:) M@,l 4"’%\'&*(’ é@\,ew’\ & {,)\;pﬁy)

g\ 2 - e
(=" Y %2 1 NN " E""" Sy me .

@ Nertieal ASyend toves CA Fler all dpaenan Fadors hae Dega
| v Cance e | Sek BEAominetol gl N
.S 2ero + Se \\r&) _

4 3“’-‘:’(’3}@ ) essoruaet . e
LS55 [}{ =m0 K 2. b AT

© Hor\ zoatal or Obligwe Avymplobes T since niM {E“‘ s y=of

R
sy I

s s A

(M?“)Cﬂaa?‘a £ mﬁi«\j Sﬁxe\-\fn\cl eale. .

@ e Teunt e, 1o 5»&@,4)‘5 } =7 WMMM_-:._._..._.,,__‘,:}
Jo Sﬁ@% - 'Er.w{ hart : &

> 6




