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Question 1 
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( b ) Diverges by the comparison test: 1 1 1
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( c ) Converges by the ratio test:  
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( d ) Diverges by the ratio test:  
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( e ) Converges by the integral test:  
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( f ) Converges by the alternating series test:  

Since ( 1 ) 
2

1 1 2( ) '( ) 0
1 2 ( 1)

x x xf x f x
x x x
� � �

 �  �
� �

  Æ ( )f x  is decreasing. 

and ( 2 ) 1lim lim 0
1nn n

na
nof of

�
  

�
. 

 
( g ) Converges absolutely by the ratio test:  
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( h ) Converges by the integral test:  
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( i ) Converges by the alternating series test:  

Since ( 1 ) 1 1( ) ln 1 '( ) 0
( 1)

f x f x
x x x

�§ · � �  �¨ ¸ �© ¹
 for 0x ! . 

Æ ( )f x  is decreasing for 0x !  

and ( 2 ) 1 1lim limln 1 ln lim 1 ln1 0nn n n
a

n nof of of

ª º§ · § · �  �   ¨ ¸ ¨ ¸« »© ¹ © ¹¬ ¼
. 

 
 
Question 2 
( a ) ( ) 2xf x     (1) 2f   
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Taylor series at 1x  : 
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Question 3 
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Maclaurin’s polynomial (up to degree 3): 
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( b ) ( ) ln(3 )xf x e �   (0) ln 4f   
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Maclaurin’s polynomial (up to degree 3): 
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Question 4 

( a )  By Sarrus’ Rule: 
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( b )  Expand along the second row: 
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By Sarrus’ Rule: 
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( c )  Expand along the third row: 
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By Sarrus’ Rule: 
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Question 5 
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Question 6 
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Question 7 
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