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Question 1 (6 points) 

Consider the sequence 2

1

1
3

n n

∞

=
− . 

a) Determine whether the sequence is increasing, decreasing or nonmonotonic. 

( ) 2

1
3f x
x

= −   ( ) ( )( )3 3
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2 0f x x

x

−′ = − − = >   if 1x ≥  

Thus the sequence 2
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1
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n n
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=
−  is increasing. 

b) Determine if the sequence is bounded.  If so, find upper and lower bounds. 

Since { }213
n

− is increasing, then the lower bound can be found at 1n = . 
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2 3na≤ ≤  

c) Determine if the sequence converges.  If so, to what value? 
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Question 2 (10 points) 
Find the sum of the series, if it converges. 
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Question 3 (12 points) 

Determine if the series ( ) 2
1

3
1
n
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+
−∑  converges absolutely, conditionally or diverges. 
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Since 1

1
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=
∑  diverges (harmonic series), then 
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comparison test. 
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   Hence nb  is decreasing. 

  (ii) 
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 Thus ( ) 2
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Question 4 (9 points) 

Determine whether the series
( )43

3

lnn n n

∞

=
∑  is convergent or divergent. 

 Let ( )
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f x

x x
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2. ( )
( ) ( )( )

( )

( ) ( )
( )

( )
( )

4 3
1

82

3

82

52

3 ln 4 ln

ln

3 ln ln 4

ln

3 ln 4
0 for 3

ln

x
x x x

f x
x x

x x

x x

x
x

x x

− +
′ =

− +
=

− +
= < ≥

   

thus f is decreasing on [ )3,∞ . 

3. f  is continuous on [ )3,∞  (reciprocal of the product of two continuous 

functions, each continuous on their domain, hence f is continuous on its 

domain ( ) ( )0,1 , 1,∞  ) 
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 Thus 
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∑  converges by the integral test. 
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Question 5 (13 points) 
Find the radius and interval of convergence for the following power series. 
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  Thus the power series converges if 
1

1
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x −
<  by the ratio test. 
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  At 1x = − , 
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( )
2

1

1
n

n n

∞

=

−
∑  

converges absolutely, hence converges. 

At 3x = , 
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  Hence  [ ]1,3I = −  and 2R = . 


