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IB Math HL2 Indeterminate Limit, L’Hopital’s rule ,and Improper Integral (review)

I’Hopital’s rule:

Theorem: Let f(x)and g(x) be the functions that are differentiable on an open interval (a,b) containing c. Assun

that g (x) # 0 for all x in (a,b). If the limit of f—f—% as x approaches c produces the indetermiﬁate form lim% )
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Example 6) hm(———) (Indeterminate formaeo—oo)
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Improper Integral :

DEFINITEON OF IMPROPER INTEGRALS WITI INFINITE INTEGRATION
LIMITS

1. If fis continuous on the interval [a, oo), then

- b
J: S dx = Jim L £x) dx.
2. If fis continuous on the interval (-- . b], then
» b
! j S dx =+ lim f J ) dx.
. a—v- (o a
3. I fis conlinuous on the inerval (- 00, oc), then

fmﬂx)m=jt f(x)d.ri-fmﬂx)dx

where ¢ is any real number (see Exercise 120). |

| Inthe first two cases, the improper integml converges if the limit exists—
utherwise, the improper integral diverges. In the thind case, the improper inte-
gral an the leN diverges if gither of the improper inlegrals on the right diverges.
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