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Apply Rolle’s Theorem to the function








on the interval          .
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Cauchy’s Mean Value Theorem can be proven from Rolle’s Theorem:
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2.
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1.





Examples where L’Hospital’s Rule doesn’t apply:





4.





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





3.





Examples where L’Hospital’s Rule doesn’t apply(cont.):
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5.





Examples where L’Hospital’s Rule doesn’t apply(cont.):
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2.
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1.





Surprising examples where L’Hospital’s Rule applies:





6. You can see that                doesn’t exist.  If we





     write the limit as                                   and try





     L’Hospital’s Rule, we get





                                                    .  What’s wrong? 
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3. If      exists on          and                                   ,


 


   then find              . 


  


   If L is a number, then find                .





More surprising examples where L’Hospital’s Rule applies:
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4. If      exists on          and                     , and





                  exists as a number, then what must 





    be the value of L?





More surprising examples where L’Hospital’s Rule applies:
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7. Use L’Hospital’s Rule to evaluate





                                                           , where 





                         are arbitrary   real numbers.





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





5. If      exists on          and                     , where A





    is a number.  Show that there is a sequence 


   


   with             and                      .
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Determine what’s going on at zero for the following functions:
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Suppose that g has a (piecewise) continuous derivative on the


 


interval         and                         on          . By considering the


 


formula for the length of the graph of g on the interval         ,














 





 





Determine the minimum possible length of the graph of g on the 


interval          . 
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Determine the maximum possible length of the graph of g on the 


interval          . 





0





c
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In the case of n being odd, can we conclude anything about the graph of f at x = c?
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If                 , then complete the graph of the function g on the 





interval           that has the maximum length.
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If                 , then complete the graph of the function g on the 





interval           that has the minimum length.
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or
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Do the same under the assumptions:
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Nondecreasing:





Bounded above:
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 by choosing N large enough.





 for every x in 





Finish the proof of the continuity of f.





 





Show that the function f is continuous on 
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.                            





So                                                            for every x





 in        .   Use this to show that you can make 





Choose x in        , let           , and consider
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Since                                is a continuous function, 





there is a           so that if                , then 





0





c
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If                   , then the sign chart of     looks like:





0





c
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If                   , then the sign chart of     looks like:
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Suppose that      exists in an open interval containing c,


 


                   exists, and               . 
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0





c
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Find a decent upper bound on the surface area of revolution 


about the y-axis of the curve 
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Using the previous results, show why           doesn’t exist. 





For                                 , if x is not a dyadic rational, then





 show that for every value of m,                           . 
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Let 





If                                         and          is irrational, then                                           





And if                        and       is rational with            ,  then





                  , and                                                              .


 





To accomplish this, let              .  For every          ,there is an 





irrational number     with                         , but 
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