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Question 1   (***) 

The figure below shows the curve C  with equation 
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e xy
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= , 0 1x< ≤ .  

 

 

 

 

 

 

a) By using a two different sets of rectangles of unit width  under the graph of C , 

show that  
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where ( )f n  and ( )g n  are functions involving natural logarithms. 

b) Determine whether 
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c) Write down an approximation for 
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∑  if N  is very large.  
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Question 2   (***) 

 

 

 

 

 

The figure above shows the curve C  with equation 3y x= , 0x ≥ .  

a) By using a two different sets of rectangles of unit width under the graph of C , 

show that  

3 33 3 3 31 2 3 ...

b d

a c

x dx n x< + + + + <∫ ∫ , 

stating the limits in the integrals. 

b) Hence show that  
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Question 3   (***+) 

The figure below shows the curve C  with equation 

1

e xy
−

= , 0 1x< ≤ .  

 

 

 

 

 

 

a) By using a two different sets of rectangles of width 
1

n
 under the graph of C , 

show that  
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< < +∫ , 

where A  is an exact finite series involving exponentials. 

The above expression is to be used to approximate the area under C for 0 1x< ≤ . 

When n N≥ , the error is less than 510− .  

b) Determine the least possible value of N . 
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