Graph a Rational Function (refer to handout)

The graph of y = f(x)/ g(x)=(ax"+...)/ (b x" +...) has the following
characteritics:

a. End behavior asymptote : Let n be the degree of the numerator polynomial and
m the degree of the denominator polynomial.

If n < m, the end behavior asymptote is the horizontal asymptote y = 0. O ;i
If n=m, the end behavior asymptote is the horizontal asymptote y=a /b . i
If n> m, the end behavior asymptote is the quotient polynomial function b M

y=¢q(x), where f(x)=g(x)g(x)+r(x). There is no horizontal asymptote.
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degree of numerator < degree of denominator
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LO: The degree of the numerator, n, is 2 and the
degree of the denominator, m, is h& , because these
are the @[@&ﬂj powers of x for the respective
polynomial functions. Since n <m, we can conclude that
the end behavior asymptote is the horizontal line y=0, that
means as x approaches 09 y
approaches (D
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degree of numerator = degree of denominator

Jf(x)= @ +l> dof s B0 AobD2
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LO: The degree of the numerator, n, is z and the
degree of the denominator, m,is 2., because these
are the Qag’gg;t powers of x for the respective
polynomial functions. Since n = m, we can conclude that
the end behavior asymptote is the horizontal line y=g, that

means as X app{roaches Ry (ln

approaches bM Slide 2- 10
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degree of numerator > degree of denominator

fx) X’ + 1 Use long division to find the
B slant asymptote.
L3
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LO The degree of the numerator 7(-” is > and the degree
of the denominator, X* s 2 , because these are the

o5t of x for the respective polynomial functions.

Since n>m, we can conclude that the end behavior asymptote is
the quotient polynomial g(x) = )( , that means as x
approaches e the y values of f(x) and q(x)
approaches 54 and as x approaches _— P the
y values of f(x) and q(x) approaches — [XJ : at the ends of
the function f(x) looks and behaves like polynomial q(x).
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Graph a Rational Function (refer handout)

J(x)

o

The graph of y = has the following characteritics:

b)Removable discontinuities : Zeros of the denominator provided that the zeros are
also zeros of the numerator of equal or greater multiplicity. The corresponding factor

can be cancelled entirely from the denominator and possibly the numerator.

¢)x -intercepts : These occur at the zeros of the numerator, which are not also zeros

of the denominator.

d) Vertical asymptotes : These occur at the zeros of the denominator, provided
that the zeros are not also zeros of the numerator of equal or greater multiplicity.

The corresponding factor can be cancelled entirely from the numerator.

e)y -intercepts : This is the value of /(0), if defined.
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Vertical asymptotes, removable discontinuities and x-intercepts:

Factor the denominator and numerator into irreducible prime factors and find the

Zeros. /

)= 2(x* -9) L C‘)G-‘b)(%

(x+1(x+5)x=3) (x+1)(x+5)(r/4 o i

e~ =% ¥=%

—1

Slide 2- 14



Handout: Analyzing a Rational Function

2'=9)  Aegree=2
(x+D(x+5)x-3) Oegre= 2

a) End behavior asymptote: Compare n and m.

f(x)=

LO: The degree of the numerator, n, is a and the
degree of the denominator, m,is % , because these
éar qﬂ&

are the powers of x for the respective
polynomial functions. Since {]< {¥} , we can conclude
at the end behavior asymptote is the
oft =0 , that means as x
approaches _+ () 1y approaches_ O
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Vertical asymptotes, removable discontinuities and x-intercepts:
b. Removable discontinuities or holes occur when the numerator and

denominator share common factors that can be canceled entirely from

the ﬁiﬂd:l,mﬁl_ Find both the x-values and the y-values for

every removable discontinuity = hole, and write as a point.

0

fix)= 2(x“-9) _ A \(x = W
(D +5)x=3)  (x+ D +5E-2)] praT, y

X = EE) ;Z'(Ex*52£) f1=‘%> E;
y=r3=3  [Gedx2) | 7 2 37..“—7 K

2 (3¢ /\_/7

2+ )45, é ; ”
removable discontinuity (holz( ) -
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