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    (1a)   f(t) = unemployment rate at month t
             f'(t) > 0
             f''(t) < 0

  (1b)  f(t) = profit at month t
          f'(t) < 0
           f''(t) > 0

   (1c)  f(t) = population at year t
           f'(t) > 0
           f''(t) > 0

         (5a)   function is concave up on                   

       (5b)   function is concave down on       
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Here is a graphical verification of our calculations.

Here is a graphical verification of our calculations.

     

   271 Solutions Page 2    



The point e is definitely an inflection point. While there is an inflection point between point a and 
point  c, the point b appears to be before that unlabeled point.

     (13a)  A quadratic polynomial has zero inflection points, because the graph is either always   
                concave up or always concave down.

     (13b)  A cubic polynomial has one inflection point.

                An inflection point occurs where concavity of the function changes. This is where the 
second derivative is zero or undefined. For a polynomial, all derivatives are defined, so we need 
only consider where the second derivative is zero.

               Let                  be a cubic polynomial.

               
                 

              

                                             
 

  
  

                Because we have a cubic polynomial, we must have    , so division by  is defined.
                Depending on the signs of  and   , the sign of       will change from the left to the right     
                of this point. Thus, there is exactly one inflection point. 
               
     (13c)  A polynomial of degree n has at most    inflection points, but it may have fewer.

                Let         
       

         
        be a polynomial of degree n.

                
           

              
             

                 
                   

         

                The second derivative is a polynomial of degree    , which has at most    distinct  

                roots, giving at most    inflection points.
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