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In this section we let x become arbitrarily large (positive or negative)
and see what happens to y.
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-Definition of a Limit at Infinity (X

Let f be a function defined on (a, o). Then
limf(x) =1L
X— 00

means that the values of f(x) can be made
arbitrarily close to L by requiring x to be
sufficiently large.

YA

y= f(x)
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Definition (2) ;

Let fbe a function defined on some interval
(—o0,a). Then
lim f(x) =1L

X——00

means that the values of f(x) can be
made arbitrarily close to L by requiring x
to be sufficiently large negative.
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Exo«w\P\e 2

Horizontol Asymptot :
Find lim — , lim —
The line y = L is called a horizontal oo e
asymptote of the curve y = f(x) if :
cither so\ution
See examp\e 6
lim tan™1(x) = lim tan™'(x) = 7
X——00 X—00
}-" A
>
o 0 %
-3
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Exowvxp\e l

Find the infinite limits, limits at infinity, and asymptotes for the function f(x) whose

graph is shown in the following Figure.

so\ution
O lim fG) = lim fG) = lim f(x) = i
\ T
@ lmfe) = —, limf@)=——— |\
xXx—2 x—-27% \ N
\L ‘
0\ 7 X
\
(3 lim f(x) =———~, lUmf(x) ===~ \\
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The 'Fo\\ow‘w\g Theovems arve '\vvxpov*om* vules for ca\cu\a‘\“wxg \'warts.

limx* = limx® =— =

X—00 X—00

lim x% =—
X——00

lim x3 =—

X——00

o . 1 _ n - —, nis even
Ex.: lim = = lim —= =— — lim x™=1y_ _ nis odd

xX—+oo

Examp\e O limx%® —x =00 — o

X—C0

(the limit laws can’t be applied to infinite limits because oo
is not a number)However apply the above theorem:

See examp\e 7
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rational function P(x) If f£(x) is a rational function % compare the

Q(x) degree of the numerator and denominator.

@ \f deg P(x) > deg Q(x) , then
@ \f deg P(x) < deg 0 (x), then

@ \f deq P(x) = deq Q(x), then

See examp\e 3

S‘\'ud)l the s\gwn

| See eXQW\P\e |

/ note o fx) =

H(x) , but not vational, we dwide every tevrm by

the ‘mg‘ﬂes’r Powev of the q'uohevd' See e)(owv\P\e Y



EXO\W\P\Q 3
l 3x% —x — 2
Evaluate (im ©5x2 + 4x + 1

so\ution

10

EXQW\P\Q |

x% +x

li
@ xoh 3 — x

X%+ x

lim ——
X—00 xS - 2x2

so\ution

@

Evaluate

O,
@

x% +x
lim
X—00 3 +x

. 3x° + x
1m
x—o0 4x° + 2x2

O,
©
O,
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Vx?Z +1

* %
Exaw\P\e 4 Find the horizontal and vertical asymptotes of  f(x) =

3x —5
so\lution
Va
Y= 73
— X
/2
_ _N2
Y 3
=3
3
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Example 5 Example 6

1 2 — ; 1
Compute Dgl_)"}o x“+1—x Evaluate lim arctan (—)
x—2% —2
i = 00O — ©O
so\ution so\uton
Y A

12 Dr. Rola Asaad Hijazi 05/05/1441



Examp\e? Exqw\P\e ?

Evaluate lim e /x

X0 Find lim sinx
X—> 00
solution
so\uton
3
25
2
1.5
1
0.5
-2 -1.5 -1 -05 0 0.5 1 1.5 2 25 3
-0.5
-1
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b --_'Infinite Limits at infinit '

o

®) timseo =
@ Jim f(x) = oo @ Jim f(x) = —oo

Exomple 9 | Example |0 s
Find lim x3, lim x3 2 _ "
x—>00 | x—s—oo )gl_)ngéx — X =0 —00 3
, Iwdetermwmate form |\ :
X .

so\ution solution ]
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Examp\e |

, x% +x 00
Find lim —— =—
x—0o 3 —X —00
so\ution
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Exevchse 36

Find the limit or show that it does not exist. [im

eSx

—e

—3x

(00)
(00)

/\/\/\/\

Exevcise 35

X—00

lim tan~1(e*)

—

! -2 -18 -16 -14 -1.2 -1 -08 -06 -04 -02 0

so\ution
_______________________________________________________ -
-2 -1 0 2 3
-1
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2x%2 +x—1
x2+x—2

Exevcise H9 Find the Horizontal and Vertical Asymptotes of y =

so\ution

O |

: Y -
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