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Indeterminate Forms and I'Hospital’s Rule

Suppose we are trying to analyze the behavior of the function

In x

F(x) =

x — |

LN X
x = |

[\

O
- —
R
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L'Hospital’s Rule Suppose f and g are differentiable and g'(x) # O on an open
interval / that contains a (except possibly at a). Suppose that

lim f(x) =0 and lim g(x) = 0

X—d X—d
or that [im f(x) = *o and l[im g(x) = £
X—d X—a

(In other words, we have an indeterminate form of type % or %) Then
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EXAMPLE 1 Find lim — = —— T wdlchermctc
x—1 x — | o /Q()( A

(<) =\ X £71x) - />
90 = %= ﬂ)b‘\: (

|
L™ _,_/_2‘_ _ (
A
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EXAMPLE 2 Calculate lim

)
X—®w X ¢
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Sin X O

EXAMPLES Fid lm ——— = — = O
=7 | — COS X o
- |
— |
< X
L\ _@————-—- = — D %
(> d SETARS O
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Indeterminate Products (Type 0 - o)

This kind of limit 1s called an indeterminate form of type 0 - . We can deal with 1t by
writing the product fg as a quotient:

Jj9=——- ~or  Jg=—7~
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lim sin Sx ¢sc 3x
x—0
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B Indeterminate Differences (Type ® — )

If limy—, f(x) = % and lim,—, g(x) = o, then the limit

lim [ f(x) — g(x)]

X—d
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EXAMPLE 8 Calculate lim (e¢* — x).
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B Indeterminate Powers (Types 0°, <°, 1%)

Several indeterminate forms arise from the limit

lim [ f(x)]*
1. lim f(x) = 0 and lim g(x) = 0 type 0°
2. lim f(x) = o and lim g(x) = O type oo

3. Iim f(x) =1 and lim g(x) = £ type 1~

X—d X—d
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Find lim x* DBitPape

x— 0T
v L\\N\+ \<\V\X > O
= X Y 30
X \v\ = O
\V\ Lj SN e Eﬁ €
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