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Question 1 (a) 

 
     

 

 

 

   

                         
                   

      
                                   

         

        

 

 
          

 

 
             

… … … … … 

 

Here     is the integral calculated using the Composite Trapezoidal Rule,  

    
 

 
                

 

 
                       

 

So after a lengthy calculation, we get 

           
2 2.81343     
1 2.58192 2.50475    

0.5 2.52182 2.51781 2.51868   
0.25 2.50664 2.50640 2.50622 2.50602  

0.125 2.50284 2.50283 2.50282 2.50281 2.50280 
 

Our final answer obtained is 2.5028 (exact answer: 2.5016). 

 

Tips: It is best to further attempt one more line to get a more accurate answer, but the 

calculations will involve at least 17 terms! 

 

 

Question 1 (b) 

                   

The root is at      . 
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Inside bracket, so 

                        

         
  

 
              

              

 

Repeating the process, we get 

              

              

              

              

                     

 

Tips: To speed up the process, we can also alternate between polynomial interpolation and 

bisection. Although the question specifies a specific interpolation, the bisection method is 

allowed to be used in between. 

 

 

Question 1 (c) 

         
1 -2      
-1 -14 6     
3 18 10 1    
2 1 3 -1 2   
4 61 21 3 2 0  
-2 -47 15 -9 2 0 0 
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Question 2 (a) 

    
  

  
         

  

  
  

     

    
 

 

                              
 

 
        

                                                    

      
 

 
 
      

 

      
 
              

 

        
  

 

Plug           into the equation, we get                  . Repeating the process, 

we will get 

                  

                  

                  

                  

                  

                  

                   

                  

                    

 

 

Question 2 (b) 

  1 1.5 1.8 2.4 
     6 6.875 7.952 12.104 
 

We first do an interpolation (your choice of method), then the Gaussian quadrature to evaluate 

the integral. 
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Tips: you ca           N             p        p  y              y                   

            
   

   

    

 

 

Question 3 (a) 

            

   

   
 
   

   
 

  
       

    
   

  
 
    
     

      
 

  
 

  
        

      
    

        

 

We want to find            
      

      
    

   

Since the ends are fixed, we have   
    

       
     

     

The information given were   
      

               
 

    
     

              y                  
   

 

  
 
  
    

  

  
            

     
    

Now using equation (1) and the information obtained, we get 

  
      

      
    

            
  

    
      

 

 
 

Use this new information to find a relationship between    and   : 

  
      

      
    

  
    
      

 

 
 

  
      

  
  
     

 

 
         

 

Continue calculating, we get 
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Question 3 (b) 

  

  
  

   

   
 

  
      

 

 
  

    
     

      
 

  
 

  
      

  
  

  
     

     
      

   

We let 

  
       

          
          

                   
  

  
                                   

    
  

  
                 

   

  
    

  

 
 

      

   
   

  
    

  
   

  
   

                        
  

  
 
 

 
  

 

 

Question 4 

     
   

   
       

  

  
               

    
      

   
   

          

   
  

 

We let           , we have 

 
  
  
 
 

  
  

      

      
          

     
                  

 

Using the simple Euler Method, 
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Using a trial value of         

               

                    

                         

                            

                            

                            

                            

                            

                            

                            

                              

The residue function,                          

 

Now using a different trial value       , and repeating the calculations, we get 

                              

The residue function,                          

 

Since the residue function is linear, we have 

        
                

   
                                     

                   

 

Using this new value of     , we get 
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Tips: The simple Euler method does not produce accurate results. The results calculated using 

the 4th order Runge-Kutta method yields 

                         

                         

              

 

 

Solutions provided by: 

A/Prof Paul Lim (Questions 1b – 2, 3b) 

John Soo (Questions 1a, 3a, 4) 

 


