
 

Practice Questions from HW 17-18 (Section 10.1-10.3) to prepare for Quiz 6.   
Note: The actual quiz will be shorter. 









14. Find the exact value of k for which ek + e2k + e3k + e4k + … =  99
ek + e2k + e3k + e4k + … =  ek + (ek)2 + (ek)3 + (ek)4 + …
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Check: If k = ln 0.99, then  
ek + e2k + e3k + e4k + … = eln 0.99 + (eln 0.99)2 + (eln 0.99)3 + (eln 0.99)4 + … 

= 0.99 + (0.99)2 + (0.99)3 + (0.99)4 + …  

So a = 0.99 and r = 0.99 and 0.99 + (0.99)2 + (0.99)3 + (0.99)4 + …= 0.99 0.99 99
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See next page.



15. For what values of r does an = rn converge? For what values of r does an = rn diverge? 

 Think about the graphs of y = rn for various values of r, exploring representative samples. 
  

For | r | < 1, then consider r = −  or r = . 

 

If r = −  then an =  ∙ (−1)n  → 0 as n → ∞.  If  r =  or  an = → 0 as n → ∞.  

So an converges. So an converges.   

                                                            

  For | r | > 1, then we expect an  = rn  to diverge as n→∞.   Graphs would confirm this if you wanted to make sketches.  
 
Explore the case for r = −1 and for r = 1.   
 
If r = −1, then an = (−1)n  oscillates between −1 and 1 so an diverges.  If r = 1, then an = (1)n  = 1 so an converges.

                                              

  In conclusion, an = rn converges for | r | < 1, r = 1.    
We can also write this as a compound inequality −1 < r ≤ 1. 
 
Thus an = rn diverges for | r | > 1,  r = −1.   
We can also write this as the two inequalities r ≤ −1, r > 1.  

 

 

 

 

 

 

 

 

 

 



16. a. If an =   ,then use the cool fact that =  er where r = −ln 5003.   

Write    

We have  an =   =  e−ln 5003 =  = 5003−1 =     .  
 
A graph is not easy to produce (nor necessary), but an is monotonic and  

has a least upper bound of .  Thus an converges. 

 

 

 

b. If an = , then use the cool fact that tan −1n = . 

It is helpful to know this graph of the inverse tangent function  
 
 
 
 

 

 

      For n ≥ 0, the sequence an is monotonic and the limit is the least upper bound. Thus an converges. 

c.  Explore the table for an =  to see that the sequence decreases.  

 The graph shows that an is monotone.                                    

Use the limit rules to find the limit:   =       which is the greatest lower bound. Thus an converges. 

d.  Explore the table for an =  to see that the sequence decreases. 

  

an =     

We have an  = (  − 71   ) =   − ∞  =   −∞   .  

 
The sequence an has no lower bound. Thus an diverges. 

We have  =  tan −1n 

                          
                                           =      . 
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