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Section 4.8: L’Hospital’s Rule

Indeterminate form: If lim @ = v or f’ then we say the limit is in indeter-
r—a g(CE) 0 00
minate form. 0 )
L’Hospital’s Rule: If lim M = —or f’ then lim @ = lim f/ (m)
e=ag(x) 0 o0 ag(x) oo g(x)

FExample 1: Find the following limits, if they exist. If the limit does not exist, explain
why.

... snx-—=x
(i) Ty — 75—

(iii) lim (Inz)’

z—oo 2
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Indeterminate Products: If lim f(z) =0 and lim g(x) = oo, then lim f(z)g(x)
is an indeterminate product. Why do we call the product indeterminate?

FExample 2: Find the following limits, if they exist. If the limit does not exist, explain
why.

. . 3
(i) wll%lJr z?Inz

(ii)) lim xe®

r——00
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Indeterminate Powers: If lim f(2)9@) is of the form 0°, 0o or 1°, then the limit
is an indeterminate power.

FExample 3. Find the following limits, if they exist. If the limit does not exist, explain
why.

)tanaz

(i) mlirél+ (sinx

(i) Tim (1+%>$

Tr—00
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(i) lim z%

Tr—00

Indeterminate difference: If lim f(z) = oo and lim g(z) = oo,
then lim (f(x) — g(«)) is an indeterminate difference.

1 1
Ezample 4: Find lim (— — >

—>1\lnz x-1



