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L’Hospital’s Rule

L" Hospital rule for forms of type 0/0

Theorem Suppose that lim f(x)= lim g(x)=0. If lim 'I,:I: exists in either the finite or infinite
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sense (that is, if this limit is a finite number or —» or +x), then
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Here # may stand for any of the symbols a. ¢ .a . —=,0r +=.
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Answer Here both the numerator and denominator have limit 0. Therefore limit has 0/0 form.
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Problem Use I'Hopital’s rule to show that hmz—— P
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Answer Here limits of both the numerator and denominator is 0. Therefore lim#£2 s in the
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0/0 form. Now
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Answer  Here both the numerator and denominator have limit 0. Therefore limit has 0/0
form.
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Successive Application of I"Hoépital’s Rule
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Answer Here the limit is in (]{ﬂ form.
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lim -I — , again in 0/0 form
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0 Gy
. COSX —
=Img - now limit can be evaluated
X -# :]
.
6
Problem
- . l-cosx
Find lim ———.
X0 x* 4 3y
l-cosx £ sinx £ _ cosx | & g .3
Answer lim——— = lim = lim = — This is wrong, as the first application of
10 y= 4+ 3x 10 2x +3 -0 2 .

I'Hopital’s Rule was correct; the second was not, since at that stage the limit did not have the 0/0
form. Here is what we should have done:
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Problem Evaluate lim 1=€95X
-0 x4ix°

Answer The given is in the % form.
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If we continue to differentiate in an attempt to apply L"Hopital’s rule once more, we get
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which is wrong,
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Problem Find lim———2.
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Answer Here the given limit can be written as
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and the limit is in 0/0 form.
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Now we are ready to apply I'Hopital’s Rule:
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