Homework 8


1. Find the area between the graph    (you can use graphic utility to verify your graph).

Work: 
[image: ]

                   Area = 


                           


                           


                          


                                 



                               or 


2. Find the volume of a solid generated by revolving the region bounded by the graphs of                         to the right of   about the   (You can use graphic utility to verify your graph).

          
              Work:
              [image: ]



The cylindrical shell formed by the rotation about the y-axis has radius , circumference , and height .
The volume is











 cubic units [approximately equal to 121.475 cubic units]






3. A force of 40 Newton is required to hold a spring that has stretched from its natural length of 10 cm to a length of 15 cm. How much work is done in stretching the spring from 15 cm to 18 cm ( where W-work, F-the force, and d-distance, in Joules, Newton, and Meters respectively)


           Find k:
           F = kx
          40= (k)(0.05) because (15 cm -  10 cm) = 5 cm = 0.05 m
          So k  = 800 N/m



            Work = 












4. Evaluate    

Work:

Let  so 
We have

                            
                            =  [answer]


             
5. Evaluate  

Work:
Let  and 
           So  and 

           Using Integration by Parts (IVP), we have
              
                       

    To evaluate , we apply IVP again by letting
        and 
       So  and 

      Hence, and 
       
 
 Add  to both sides

Divide both sides by 2

  [answer]

   

6. Use partial fraction decomposition and evaluate  

Work:

          The complete factored form of the denominator is   
           We have
            
              
              
           Multiply both sides by     
              

                   
Equate coefficients
         

The integral is equal to

=     [answer]


[bookmark: _GoBack]

7. Use trigonometric substitution and solve  

Work:


Let        
So  


                                  
                                   
                                  
                                  =    
                                  =    [from table of Integrals]
                                  =     [Using Pythagorean Theorem]
                                  =   
                                  =  
                                  =    [answer]
  
                           

8. Determine whether the following series converge or diverge and give the reasons for your conclusion  

 Work:


so 
Using Ratio Test,




Since   by Ratio Test, the given series diverges 







9. Find all of the values of  for which the series    converges.

 Work:


so 
Using Ratio Test,





     


            

          [image: ]  
Next, check the two remaining values of x: the endpoints x = -1/5 and x = 1/5

When x=-1/5,  which converges  by the Alternating Series Test
Proof:


(i)  for all positive  




(ii)  for allso  (the terms are monotonically decreasing)

 (iii) . 


When x=1/5,  which diverges (harmonic series)


The interval of convergence is   or .







10. Find the Maclaurin series for    and the radius of convergence of the series.




 so 



 so 


so 



so 



The Maclaurin series for  alternates and contains only odd powers of 


 for all 



so 
Using Ratio Test,





The radius of convergence is because L < 1 for all 
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