Calculus Section 8.7 Indeterminate Forms and L’Hôpital
-Recognize limits that produce indeterminate forms
-Apply L’Hopital’s Rule to evaluate a limitHomework: page 564 #’s 15 - 25 odd, 31, 33, 35, 41, 43, 80



An indeterminate form of a limit occurs when you attempt to evaluate the limit and find that it produces the fraction 0/0 or /.  In order to evaluate a limit of that form, we have to simplify the limit some way.  We did this in the first section on limits by factoring the polynomials and hopefully finding something that would divide out.  For example:



However, some limits won’t factor in a way that this would work.  Consider the following limit:


There is nothing that can be done to re-write this function in a way that is not indeterminate.

L’Hôpital’s Rule
Let f and g be functions that are differentiable on an open interval (a, b) containing c, except possibly at c itself.  Assume that g’(x) ≠ 0 for all x in (a, b), except possibly at c itself.  If the limit of f(x)/g(x) as x approaches c produces an indeterminate form (0/0 or ∞/∞), then
	
provided that the limit of the derivatives exists (or is infinite).  L’Hôpital’s Rule also applies to one-sided limits.



Example) Indeterminate Form 0/0				Example) Indeterminate Form 
Evaluate 						Evaluate 











Example) Applying L’Hôpital’s Rule More Than Once	Example) Indeterminate Form 
Evaluate						Evaluate 
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Example) Indeterminate Form 				
Evaluate 	
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