Section 4.6

Objectives

Identify whether a function represented by an equation is a rational function.

Determine the domain of a rational function represented by an equation or a graph.
f(x)
gx)y

q(x) + 22 d( v where q(x) is the quotient, and r(x) is the remainder when f (x) is divided

by g(x).

Given a rational function represented by an equation, determine the equation of any
vertical asymptote for the function.

Given a rational function represented by an equation, determine whether the function
has a horizontal asymptote, a slant asymptote, or neither.

Given a rational function represented by an equation, find the equation of the
horizontal asymptote, if it exists.

Given a rational function represented by an equation, find the equation of the slant
asymptote, if it exists, by using polynomial long division.

Use the horizontal or slant asymptote of a rational function to determine the end
behavior of the function.

Given a rational function represented by an equation, determine whether the graph of a
rational function has a hole, and find the x-value at which the hole in the graph occurs.
Given the graph of a rational function, identify and use all important features of the
graph to find a possible equation for the function.

Given a rational function in the form ——, use polynomial division to rewrite in the form

Preliminaries
Complete the following definitions:

A rational function is a function of the form f(x) = where g(x) and h(x) are
lod{'-;rvd\— Ve ,f

To find the y-intercept of a function, st x e [ & ez,

Warm-up

1.

To find the x-intercept(s) of a function, Se# ec{,}v A to e,
o #fx)
Find the domain of each of the following. Verify by graphing.
x2-2x+1
(A) flx) ==
(8) 9(x) = o—
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Class Notes and Examples MY

How do we find the domain of a rational function?
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How do we find the zero(s) of a rational function?
[:;\__0[ v—/"\ﬂr—& «{'Lz. Auﬁera%{— i ¥fre.
Check that 4l ponh ace & Al dona

What is a vertical asymptote, and when will a rational function have one?
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What is meant by a removable discontinuity? When will a rational function have one?
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4.6.1 Find the domain of each rational function, determine the vertical asymptotes and holes,

and find the zeros.
3x-2
x+1

(A) p(x) =
Domam; (-, 1) u(/l/od)
3 (x- 3’;)

b Sl
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x%2-5x+1
x+1

(C) L(x)=

Oomar - (-07-'7 U("', o)

V- SXtIL = 0

_ (st .5(~5 )2y (1)(1)
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(B) R() = 5=

Doman: (=2, ~4)L(-Y, w) O(4, =)

R(x) = 2 (x* ")
L v L&(C;\

The o

7S, = --f/2

vﬂi’"‘ifﬁ( “Irrj.ﬁ':t 5. = e ¥=—y

x2-1
xZ—x=2

(D) F(x) =

Doaman: (=, ~)0(-1,2) v(2, )

F(x)= _(‘(")(‘K-H)

(x=2)( x+)
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How do you determine theJong-term behavior of a rational function?
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H What is a horizontal asymptote, and when will a rational funétion have one?
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What is a slant asymptote, and when will a rational function have one?
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r(x)

4.6.2 Use polynomial division to rewrite in the form g(x) + 20 Find the horizontal or slant
asymptote, if one exists.
_ 3x-2 _ 2x+1
(A) p(x) = — (B) R(X) ==~
B 0
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What strategies can ypd use to graph a rational function? What important
characteristics will you need to find in order to sketch an accurate graph?
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4.6.3 Use the results from questions 4.6.1 and 4.6.2 to write the domain, holes/vertical
asymptotes, zeros, and horizontal/slant asymptote. Sketch a graph of the rational

function. Verify your graph using your calculator.
3x-2

(A) p(x) = — :
i
HO'I‘J; Nw-—b :
rews: x='s :
V. A xe-! :
}1A'. ?._:3 _:_ e
P+
< i i ) >
Fod b o Y o
botl s:dey o tle B P
Y e. Jﬂ-(r-.ll[ @ ., J‘J( L2
r"ﬂr
v
_ 2x+1
(B) R(x)_x2—15
HU{(S'. Ngﬂe | W |:
2 p(rff. Y""'I"{l li
Vl-l ‘!‘C;",\fi‘lr IF L :
. T I
“ A.: aind I ! i 3
} ?{' r F '-*‘,-— t (| Ly,
3 . = )
b A
)
v '

' Page | 112




BLLLLLLLLLLLILLLLLLLLLILLLLLLLLLLLILLLLbNL Y |

x2=5x+1
x+1

(€ L) =

Holes: None
T er65: X= oo
VA o Xt

gr/ﬂ_" ?:. X-6

ffgv'

(D) Fx) = -2
Huﬁ;: Xe —t
2€res: X=!

J ;d . ! X=1
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Page | 113



4.6.4 Find the equation of each, rational function graphed below.

A
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4.6.5 Given the following infermation
Check your solutions.

(A) The zero of the function is x
asymptotesarex = 2andy

Hole s - Nene
1oy x=4
v.A x=1
H.ﬂ'- ?.7”
Fofk'!', (O'/"L)

(B) The zero of the function is x

about a rational function, determine its equation.

= 4, the y-intercept is (0, —2), the equations of the
= —1.

—(x-4)
( x-1)

= -1, the y-intercept is (0, 2), the equations of the

asymptotes arex = —2,x = 3,andy = 0. There is a removable discontinuity
(hole) at x = 4.
_ ) (x- ls)
Holes - X =4 o [+
2Rv: X<~ ; (\A.“'}(X_-L)(?(-q)

V,A'_' X= -2, ¥=3
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