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5.3 Supplement: Limits at Infinity (and Infinite Limits)

Infinite Limits

1
Recall from section 3.1 we concluded that a limit such as Ilm —— does not exist since

4 x
. see
M N ok

O defived.

*However, we can indicate this kind of behavior (the way in which this limit does not exist) by using the notation

*Thus, the notation I|m flx) — oo means that the values of f{x) can be made arbitrarily large (as large as we

please) by taking x sufhut,ntl) close to a (on either side of a) but not equal to a.

Vertical Asymptotes - The line x = « is called a vertical asymptote of the curve y = f(x) if at least one of the

following is true: - —_—
.
o lim f(x) — oo lL)'\eU\ one O'L ‘”\e Q&L{»,o,’ \"O“""
* limf(x) & —= v ¢ @ o —oo
e lim f{x] —eo

e lim f(x) — oo

e lim f{x) — —oo

A—+a

e lim f(x) = —oo

vt

Question: How do we find and describe the behavior near vertical asymptotes? How do we find holes?
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Example: Find llm - l = algebraically, if it exists. If the limit does not exjst_use limits to describe the way

in which it does not CKI‘.\[
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Example: Find any holes and/or vertical asymptotes of the function f{x) = a—

vertical asymptotes, use limits to describe the behavior near each gsymptote.
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Limits at Infinity of Polynomials

n
’Q"""P(f) = fin, lek-h“; P(V)=@+ L')CH-I' c e et Constunt
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Example: Describe the end behavior of p(x) = 3x° — 500x7. In other words, find lim p(x) and lim p(x).

JIT Py = Qi 2} =toe )

7=)o0 o Lo

A2 "" A=) -

VQM ()‘) D, 30 = —oo0 /

5.3 Page 2



Math 142 -copyright Angela Allen, Fall X002

Limits at Infinity of Rational Functions

Consider the graph of f(x) =

again below. As x gets larger (or smaller), we see that the values of fg_t! get
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Horizontal Asymptotes - The line v — L is called a horizontal asymptote of the curve v = f{x) if either
!i_r&f(x} =L or 'Ii'mmf(.t) = 5(¥)
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Question: How do we find horizontal asymptotes? { 7 As\",, d lete oc 90‘) .
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Calculating Limits at Infinity of Rational Functions (S
, o =) Y=o and
#If n is a positive integer, then Q‘ Yt
. 1 o . 1 _ Wa =
fme=0  Mm =0 P 0> i Horizentz

Thus, to calculate limits at infinity (i.e. find horizontal asymptotes), we will...
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Example: Find the horizontal asympiotes, algebraically, of the curve y = —; m
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Example: Find the horizontal asymptotes, algebraically, of the curve y = :‘,:_‘_ ! if they exist.
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Example: Find the horizontal asymptotes, algebraically, of the curve y = % if they exist. QJ) [
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