Home work


1. Determine whether or not the alternating series converge or diverge.



Work:



 (i)  for all positive  




(ii)  for all so  (the terms are monotonically decreasing)

 (iii) . 

Therefore,   converges by the Alternating Series Test






2. Test the series for absolute convergence.



Work:


so 
Using Ratio Test,


Therefore,   is absolutely convergent.




3. Test the convergence of the series using Root or Ratio Tests.


Work:


 Using Root Test,


Therefore,  converges.




4. Test the convergence of the series using Root or Ratio Tests.



Work:


 Using Root Test,




Therefore,  converges.











5. Find the interval of convergence for the power series



Work:



 Using Root Test,







Since  for all , then the interval of convergence  is the entire real number line .
Series converges for x Values in the Shaded Intervals below.
[image: ]






6. 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 .






7. Use the substitution method and a known power series to find power series for the following function (use one Sigma notation):
  

Work:
Known Power Series Formula:


 for all 
We have 





Substitute  for  in the given Formula,



             

              

              

                

       




8. Calculate the Maclaurin series to the  term:





 so 



so 


so 



so 

Therefore, the Maclaurin series to the term is


  or 




9. Evaluate (use Maclaurin series for )



Known Power Series Formula:


 for all 
We have




                          

                       


                        

[bookmark: _GoBack]


10. How many terms of the Maclaurin series for  are needed to approximate the values of  on the interval    with an error less than 

        Work:
         Known Power Series Formula:


          for all 



             Using Estimation Bound for Alternating Series, the error in approximating by the first 7 terms is at most


 for .


The error in approximating by the first 8 terms is at most


 for .

Therefore, we need the first   terms or more of the Maclaurin series to approximate the values of  on the interval    with an error less than  .
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