
 
1. Consider the sequence {rn}  
  Look at graphs of y = rn for r = 1, for r = −1, for  r = 0.5, for r = −0.5, for  r = 2, and for r = −2. 
 
    y = (1)n = 1. We have lim

n→∞
(1)n = 1. 

 

  
 
  y = (−1)n oscillates between −1 and 1. We have lim

n→∞
(−1)n  does not exist. 

   
 
 
  y = (0.5)n  We have lim

n→∞
(0.5)n  = 0. 

 

  
  y = (−0.5)n  We have lim

n→∞
(−0.5)n  = 0. 

    
  y = (2)n  We have lim

n→∞
(2)n  = ∞.   y = (−2)n  We have lim

n→∞
(−2)n  does not exist. 

       
 
 
a. For what values of r does the sequence {rn} converge?   −1 < r ≤ 1 
b. For what values of r does the sequence {rn} oscillate?    r < 0 
 
 
 



       

2. Complete.  The series 2

0
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under the following values of r:   ____________________ 
 

Note:  rn  = 0   for  | r | < 1 so   
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3. Complete: 
0
400(1.10)k

k

∞

=
∑  =                              Write in the box an exact number or DNE or ∞ or −∞. 

This is a geometric series with r = 1.10 > 1. It is the sum of the series in Question 9, climbing without bound to infinity. 
 

4. If  1
0

282
13k

k

∞

−
=
∑  were written as 

0

k

k
ar

∞

=
∑ , report a and r.  a = _______,   r = _________.     

5. Complete: 1
0

282
13k
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∞

−
=
∑  =                              Write in the box an exact number or DNE or ∞ or −∞. 

Write the series in expanded form as 
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We can also write 1
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6.  The series 
0

k

k
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∑ converges to 5. If a = 9.5, what is the value of r?  Complete:  
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Show work.  

5 = 
9.5

1 1
a

r r
=

− −
  

 
5(1 – r) =  9.5 

1 – r =  9.5 1.9
5

=  

 1 –    r    =  1.9 
 1 – 1.9   = r 
 –0.9  =  r 

7.  The series 
0

k

k
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=
∑ converges to 5. If r = 1

25 , what is the value of a?  Complete:  ( )1
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Show work.  
 

5 = 
1 24
25 251 1

a a a
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a = 24 24
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Involves a and r. 
| | 1 or  1 1r r< − < <

1
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3971.5 



8. Complete: 
2 3

2 3

2 124 2 124 2 124 ...
125 125 125
⋅ ⋅ ⋅

+ + +  =                             Write in the box an exact number or DNE or ∞ or −∞. 

The first term, 
2 124
125
⋅

, is a. 

The ratio r = 
124
125

.    So 
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If we write it in sigma notation we can use our calculator to check: 

 
 



 
10. Complete the boxes and evaluate each of the following series. If it diverges to ∞, then insert ∞ in the answer box.    

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    

 



12. Find the exact value of k for which ek + e2k + e3k + e4k + … =  99 
ek + e2k + e3k + e4k + … =  ek + (ek)2 + (ek)3 + (ek)4 + … 

a = ek , r = ek  so 99
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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
1 1 0.99 0.01

= = =
− −
a

r
 

 
13. Write in the box an exact number or DNE or ∞ or −∞. Then report if the sequence an converges or diverges.   

Hint: Remember (1 )nr
n+  = er. 

a.  If an =  , then an =   . The sequence __________________.  

  We use the fun fact that (1 )nr
n+  = er. 

 

  If an =  =  
ln 50031

n

n
 − 
 

 =  
ln 50031

n

n
− + 
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, then an =  e−ln 5003

 = ln5003

1 1
5003e

= . 

b. If an =  , then an =   . The sequence __________________.  

If an =  , then use the cool fact that 1tan n−  = 
2
π  so  = 

5003
2

π
. 

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

 
 

{converges, diverges} 

{converges, diverges} 

1
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c.    If an =  
70 22n

n
−

, then an =   . The sequence __________________. 

 

  We have an = 
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n n n
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d.  If an = 
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n
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 , then an =   . The sequence __________________. 

  We have an = 
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n
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   and an = −∞ 

 
 

e.  If an = 
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n

n
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 , then an =   . The sequence __________________. 

 We use the fun fact that (1 )nr
n+  = er. 

  If an = 
711

n

n
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n

n
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, then an =  e−71. 

 

 

 

{converges, diverges} 

{converges, diverges} 

{converges, diverges} 
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