Calculus 12 ; Ch. 5: Curve Sketching

5.6 Slant Asymptotes

Consider the function
142
y=x o

For large values of x, 1/x is small and so the values of f(x) are close to x + 1. This means that the graph
of f is close to the graph of the line y = x + 1. This line is called a slant asymptote or an oblique
asymptote of the graph of f.

With respect to limits, we have the following

xli_{noo[f(x) - (x+ 1) =xli_’moo [(x +1+ %) —(x+ 1)]

1
= lim —
x—>oox

=0

In general, the line y = mx + b is a slant asymptote if the vertical distance between the curve
¥ = f(x) and the line, approaches 0 as x gets infinitely large (positive of negative).

xli_r)noo[f(x) —(mx+b)]=0 xl_i)rzloo[f(x) —(mx+b)]=0
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For rational functions, slant asymptotes occur when the degree of the numerator is one more than the
degree of the denominator. Consider the previous example.

1
fX)=x+1+-
x

It can be written...

> +x+1
x

fx) =

The equation of a slant asymptote can be found by long division

Ex. 1 Find the slant asymptote of the following functi\on
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Ex.2 Find the slant asymptote of the following function. Then sketch the curve and identify the:

a) Domain - (x?: - 1) At Demasn
b) Intercepts = qcocot
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e) Intervals of Increase and Decrease & B! v e (o.~1)
f) Local Minimum and Maximum Values 7 /
g) Concavity and Points of Inflection % -‘<q + 5! 0)
P
e Z
’(“j=xl+x+l g&): =¥ “+ ‘
% fw | 2
i ‘ <t feny s f-x-
b Coa-x) = —x+ L X
. | X 200 I e "
- — geer= [ = nos o
Ny , = & 5 Lo Lo yrmmsiey
B Use \C:x.) 2y e ( | x— | Xx>ax Ej
2 -\ '
\ Tederyal _ | DiMAL =
Core ot L e ot Com0 S| BAS e s
Q("QI C oy, e0) wWe houe o
Alwo?ﬁ Jso.s.«s.smj
03\ < \'I\W
oy s )
| SA = y =X
Fi Nena '
3
G: 2 Teorvel  Cerd
s = " ~
Gem)? (=9, 1) o
( { ) °°) -+ UL

no W p\(ij( A

Homework Questions

Practice Problems: #1-3
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