QUIZ # 7 Problems


1. Find the area of the region bounded by the graph of   


Work:
[image: ]
    



                 


                                    


                                    



                                   or 



and so the points of intersection are located at
(-1, 10) and (3, 26)



So 


Area = 

        = 

        = 

        = 


             


          =   or 
             





2. Find the volume of the solid generated by rotating the region bounded by   about the line   

Work:
I consider the region bounded by   and the x-axis (with equation  ).

[image: ]



The cylindrical shell formed by the rotation about the line x=5 has radius , circumference , and height .
The volume is











[bookmark: _GoBack] cubic units




3. Determine if the improper integral converges and, if so, determine its value:  

       Work:

       Let  
      So   or   
      

      Therefore,
        

                                

                                

                                 [answer]

 The improper integral converges to 6









4. Evaluate the indefinite integral 

Work:
Let  and 
            So   and 

            Using Integration by parts, we have
            
                        = 
                        =   [answer]




5. Evaluate 

Work:

                         
                         
                         
                                    =    
                                    =            [This is approximately equal to 30.662]







6. A force of 10 lbs is required to hold a spring stretches 4 inches beyond its natural length. How much work is done to stretches it from its natural length to 5 inches beyond its natural length?


Work:

Find k:
F = kx
10= k/3 because 4 inches = (1/3) ft
So k = 30 lb/ft



Work = ft-lb 
(which is approximately 2.60 ft-lb)






7. Integrate 

Work:

Let  so  and 



From table of Integrals, 
Replace  with  and  with 


                            [answer]




8. Find the interval of convergence for the power series   
        
       
Work:


so 
Using Ratio Test,





     

            [image: ]  
Next, check the two remaining values of x: the endpoints x = -1 and x = 1

When x= -1,  which converges by the Alternating Series Test
     Proof:


 (i)  for all positive  



(ii) so  (the terms are monotonically decreasing)

 (iii) . 

Therefore, converges


When x=1,  which diverges by the Integral Test


         Proof: The function is continuous, positive, and decreasing on so we use Integral Test.

          

             Therefore, diverges




The interval of convergence is   or .





9. Does the series   converges and, if so to what?
 
  Work:


so 
Using Ratio Test,





Since  for all , then the interval of convergence  is the entire real number line .

Known Power Series Formula:


   for all 


  Substitute  for  in the given Formula,


          

              

              



 converges to  for all 
      






10. Use a series to evaluate the limit 


Work:
Known Power Series Formula:


 for all 
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