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              critical points
                  a - local max
                  b - local min
                  c - local max
                  d - local min
                  e - local max
                   f - local min

               d - global min
               g - global max

          critical points, where        or is not defined.

                     , which is defined for all x.

                                    
                                         

            
                    is the only critical point.     

               
         We can verify this graphically.

         

for all x          

is a local minimum.
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critical points, where        or is not defined.

                        , which is defined for all x.

                                           
                                  

                                             

               The critical points are      and         

                          

                                  

              Thus,      is a local maximum.

                                        
               
               Thus,        is a local minimum.

             We can verify this graphically.
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critical points, where        or is not defined.

      
 

        
        

 

  
             

    

        
        

             
        

      

 
         

     
    

 
      

      
    

 
            

   

Because there is no real solution,       is defined for all x.

                       

                                     

Here, the first derivative test will be easier than the second 
derivative test. The denominator of      is always positive, so 
We only need to check the first derivative to the left and to the 
right of               and     

               

              

Therefore,          is a local minimum.

We can verify this graphically.

Note that              
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              Thus, the only critical point is        

                        

              Thus,       is a local minimum.
              Since there is no other critical point or end point, this is  
              also a global minimum.
                    as     , so there is no global maximum.

             We can verify this graphically.
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We can verify this graphically.
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(17a)  The point      is a local minimum.

(17b)   The point      is not a local extreme.

(17c)   The point      is a local maximum.

(17d)   The point      is not a local extreme.

(19a)  The aqua  line shows the line with minimum slope.
           Here x = 3.

(19b)  The green  line shows the line with maximum slope.
           Here x =6.

Because we are not given a vertical scale, we cannot calculate, or 
even estimate the actual slopes.

  Max

Min
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    (21a)  The critical numbers of g are x = 3 and x = 6.

    (21b)   g has a local maximum at x = 6.

    (21c)   g has a local minimum at x = 3.

      There is a typographical error here. The function f(x) occurs in   
      #22 and h(x) occurs in #24, while g(x) occurs in #23.  
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****************************************************************************************************

These solutions were created by Donald R. Goral from exercises in Applied Calculus, 
Edition 1
by Shana Calaway, Dale Hoffman, David Lippman 

Copyright © 2014 Shana Calaway, Dale Hoffman, David Lippman  
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