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Hence 1P  is true. 

Assume kP  is true for some k �  . 

For 1kP  , consider the term 
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Thus, kP  is true  1kP   is true. 

Since 1P  is true, and kP  is true  1kP   is true, by mathematical induction, nP  is true 

for all n


� . (Shown) 
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When 1 0.9x  , 2 0x   which is undefined, hence Newton-Raphson method fails. 

The curve has a turning point at 1.0x   , hence if 1 1.0x  , then 2x will be undefined.  
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2 0.31663x   

3 0.31783x   

4 0.31784x   

  40.31775 6.37 10 0f      

  50.31785 3.75 10 0f      
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The general solution is  2 cos3 sin 3tQ e A t B t  . 

To find the P.I., we use the trial solution 1 2cos 2 sin 2Q c t c t  .  
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Substituting into the d.e. to solve for 1c , 2c , we have 

     1 2 2 1 1 24 cos 2 sin 2 8 cos 2 sin 2 13 cos 2 sin 2 145cos 2c t c t c t c t c t c t t        

Comparing coefficients of 

cos 2t :  1 29 8 145c c   

sin 2t :  1 28 9 0c c    

Solving with GC, we have 1 9c  , 2 8c  . 
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                               

1

5

4
2

1

0

K

    
      
  
      

 

Consider 1 1 1

5

4
0

0

0

R R K

 
 
 

   
 
  
 

  and  1 1 1

5

4
2

1

0

K R K

  
 

   
 
  
 

 

5 5
0

4 4
2

0 2
1

0 1
0

0 0

                                     

 

Note that 1

0

2

1

0

K

 
 
 
 
 
 

 

Let 1 2 3

4 2 2 0

0 1 4 2

0 0 1 1

0 0 3 0

x x x

       
                
       
       
       

 

Augmented Matrix 

4 2 2 0 1 0 0 0

0 1 4 2 0 1 0 0

0 0 1 1 0 0 1 0

0 0 3 0 0 0 0 1

   
      
   
   
   

 , hence 1

0

2

1

0

R

 
 
 
 
 
 

 

Hence 1 1

0

2

1

0

R K

 
 
  
 
 
 

. 

1 1R K  is not a vector space. 

 

 



 

11(a)  
2

2

2

sec

sec sec

n
n

n

I x dx

x x dx


 






 

 

Let secu x  ,    1sec sec tanndu
n x x x

dx
   

2sec
dv

x
dx

  ,   tanv x   

 

 
 

 

2
2

2

2

2

tan sec sec tan

tan sec sec sec 1

tan sec

1 tan sec

n n
n

n n

n
n n

n
n n

I x x n x x dx

x x n x x dx

x x n I I

n I x x n I







 

  

  

  


  

 
11(b) 
(i) 

 

     
 2

2
2

4

2

1 cos 2 sin 2 cos sin

1 cos

2 sin

2cos
2

sin cos
2 2

cos
2

tan sec
2 2

a adx

d

a

a

a

   






 
 
 




 

   
 




 



 

  

2sec
2

dy
a

d





  

 

2 2 2 2
2 2

4 2

3

d d
tan sec sec

d d 2 2 2

sec tan 1
2 2

sec
2

x y
a a

a

a

                 
       

   
 



  
 

 



 

 



11(b) 
(ii) 

 

At  , 0A a  , 

 
2 tan 0

2

0

y a    
 






 

At  0, 2B a  , 

 

2 tan 2
2

tan 2
2

2

y a a
   
 

   
 









 

Arc length 
2 22

0

d d

d d

x y
d



               

2 3

0
sec

2
a d


 
 
     

Let 
2

u 


,   
1

2

du

d



  

Arc length  4 3

0
sec 2u du



   

   

 

  

4
4
0

0

4
0

1
2 tan sec sec

2

2 ln sec tan

2 ln 2 1

a u u u du

a x x

a






 
  
 
 

 
     

 

  


 

 

 

 

 

 

 

 



11(b) 
(iii) 

 

Surface Area 
2 3

0
2 2 tan sec

2 2
a a d


      
        

 

 

22 2

0

2
2 3

0

2

4 tan sec sec
2 2 2

1
4 2 sec

3 2

8
2 2 1

3

a d

a

a





    
 

              

  

    


 

 

 

 

 

 

 

 

 

 

  


