
10 L’Hôpital’s Rule and Indeterminate Forms 
Objectives:

• Recognize limits that produce indeterminate forms

• Apply L’Hôpital’s Rule to evaluate a limit that otherwise is indeterminate.


The forms  and  are called indeterminate forms because they do not guarantee that a 

limits exists, nor give evidence of what the limit is if it does, in fact, exist.  Previously, to 
solve limits that involved these forms, we employed algebraic techniques such as, 


There are situations when these techniques can be extended to find limits of transcendental 
function such as, 





However, as the title of this section suggests coupled with your unmatched wit, there are 
situations where algebraic manipulation falls short.  But some geeky boi, named  L’Hôpital, 
theorized and subsequently proved that under certain situations, the limit of the quotient 

 can be determined by the limit of the quotient of the derivatives: .


L’Hôpital’s Rule

Let  and  be functions that are differentiable on an open interval  containing , 
except possibly at , Assume that  for all  in , except possibly at .  If the 

limit of  as  produces the indeterminate forms  or  , then 
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L’Hôpital’s Rule can also be applied to one-sided limits. For example, if the limit as  
from the right produces an indeterminate form then , 





provided the limit exists or is infinite.




Example 1


Evaluate 


https://youtu.be/kl4Rh7Th6o0


L’Hôpital’s Rule: Part 2

If the limit of  as  produces the indeterminate form  or  , then 





Example 2


Evaluate 


https://youtu.be/wABQS3X1xyw


There are situations where the multiple application of L’Hôpital’s Rule is necessary to 
remove an indeterminate form.


Example 3


Evaluate 


https://youtu.be/sasserrwUbk


Example 4

Evaluate 


https://youtu.be/IkYcj6Jq3C4
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