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 Part I Solution 
 

 (a) (1) The area of the rectangle ABCD  
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  (2) The area of the triangle ACD  
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 (b) (1) The area of the triangle CFG  
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 (c) 
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 (e) (1) 
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 (f) 23 2 0e A e     

  23 2e A e    
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 Part II Solution 
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 Part III Solution 
 

 (h) (1) 1 1 2

1e
A B

e


   

   1 12

1e
B A

e


   

 

(2) 2 2 3

1e
A B

e


   

   2 23

1e
B A

e


   

 

  (3) 
1

1
n n n

e
A B

e 


   

   
1

1
n nn

e
B A

e 


   

 

 (i) (1) Concave upward 

 

  (2) The area of nA  is always less than the area of nB . 

 

 (j) (1) 0 
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 Part IV Solution 
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  (3) 
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     

   
1k

k x

k k
B e e


       
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kB e   

   1d
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1. (a) (1) 
1

20

1
(0) d

1
I x

x



  

    
1

0
(0) arcsinI x     A1 

   (0) arcsin1 arcsin0I    

   (0) 0
2

I


   

   (0)
2

I


      A1 

 

  (2) 
1

20
(1) d

1

x
I x

x



  

   Let 21u x  .     M1 

   
d 1

2 d d
d 2

u
x u x x

x
      

   21 1 1 0x u      

   20 1 0 1x u      

   
0

1

1 1
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2
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     
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I u  
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   (1) 1I       A1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exercise 81 



    

 SE Production Limited 9 

  (3) 
1
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1
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x



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   Let 21 x   .    M1 
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1
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   
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x
       A1 

   
1
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0
( ) d( 1 )nI n x x    
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1
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0
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 



     

  
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2 2

1

20

(1 )
( ) ( 1) d

1

nx x
I n n x

x


 
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 


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   
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3 1
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I I
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3

I       A1 

[12] 
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 (b) (1) 
1
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1
(0) d

( 1) 1
H x

x x


 
  

   Let tanx  .     M1 

   2 2d
sec d sec d

d

x
x  


    

   1 tan 1
4

x


       

   0 tan 0 0x        

   
2

4

2 20

sec
(0) d

(tan 1) 1 tan
H





 

 
 
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2

4

2 20
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H





 



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   4
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1
(0) d
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H








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   4

2 20

cos
(0) d

cos sin
H





 



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   4

2 20
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(0) d

1 sin sin
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



 


 
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H









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  (2) 4

20

cos
(0) d

1 2sin
H










  

   Let 2 sinv  .    M1 

   
d 1

2 cos d cos d
d 2

v
v  


    

   2 sin 1
4 4

v
 

      

   0 2 sin0 0v      

   
1

20

1
(0) d
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H v

v
 

 
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1

20

1 1
(0) d
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v



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2

(0) (0)
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[7] 
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 (c) (1) 
2

1

2 20
(2) d

( 1) 1

x
H x

x x


 
  

   
2

1

2 20

1 1
(2) d

( 1) 1

x
H x

x x

 


 
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2
1

2 20

1

2 20

1
(2) d

( 1) 1

1
d

( 1) 1

x
H x

x x

x
x x




 


 





 

   
1 1

2 2 20 0

1 1
(2) d d

1 ( 1) 1
H x x

x x x
 

  
   

   (2) (0) (0)H I H      A1 

 

  (2) 
3

1

2 20
(3) d

( 1) 1

x
H x

x x


 
  

   
3

1

2 20
(3) d

( 1) 1

x x x
H x

x x

 


 
    M1 

   

2
1

2 20

1

2 20

( 1)
(3) d

( 1) 1

d
( 1) 1

x x
H x

x x

x
x

x x




 


 





 

   
1 1

2 2 20 0
(3) d d

1 ( 1) 1

x x
H x x

x x x
 

  
   

   (3) (1) (1)H I H      A1 

 

  (3) ( ) ( 2) ( 2)H n I n H n       A1 

[5] 
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 (d) (4) (2) (2)H I H       M1 

  (4) (2) ( (0) (0))H I I H        

  
2 1

(4) (0) (0) (0)
2

H I I H


      M1 

  
1

(4) (0) (0)
2

H I H    

  
1 2

(4) (0) (0)
2 2

H I I       M1 

  
1 2

(4)
2 2 2 2

H
    

     
   

 

  
( 2 1)

(4)
4

H
 

      A1 

[4] 
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2. (a) 1nz   

 cos0 isin0nz        A1 

  
0 2 0 2

cos isin
k k

z
n n

     
    

   
    M1 

( 0,1, 2, , 1k n  ) 

  
2 2

cos isin
k k

z
n n

 
   

  Thus, 
2

arg( )k

k

n


  .     AG 

[2] 

 (b) (1) 3
0 1

0

ˆsin OP P
OP

d
     M1 

   3

2

3sin
2 2 1

d



 
 

  
 
 

    A1 

   3cos
3 1

d
  

   3

1

2
d        A1 

 

  (2) 4
0 1

0

ˆsin OP P
OP

d
     M1 

   4

2

4sin
2 2 1

d



 
 

  
 
 

    A1 

   4cos
4 1

d
  

   4

2

2
d       AG 
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  (3) A1 for regular pentagon 

   A1 for correct arguments for Pi  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  (4) 5 cos
5

d


      A1 

 

  (5) 0 1

0

ˆsin OP P
OP

nd
     M1 

   

2

sin
2 2 1

ndn



 
 

  
 
 

    A1 

   cos
1

nd

n


  

   cosnd
n


      AG 

[10] 
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 (c) (1) 
3 0 1 0 1

1 ˆ3 (OP )(OP )sinP OP
2

A
 

  
 

  M1 

   
3

1 2
3 (1)(1)sin

2 3
A

 
  

 
   A1 

   
3

1 3
3

2 2
A

  
      

 

   
3

3 3

4
A       AG 

 

(2) 4 0 1 0 1

1 ˆ4 (OP )(OP )sinP OP
2

A
 

  
 

  M1 

   4

1 2
4 (1)(1)sin

2 4
A

 
  

 
   A1 

   4

1
4 (1)

2
A

 
  

 
 

   4 2A        A1 

 

  (3) 0 1 0 1

1 ˆ(OP )(OP )sinP OP
2

nA n
 

  
 

  M1 

   
1 2

(1)(1)sin
2

nA n
n

 
  

 
   A1 

   
2

sin
2

n

n
A

n


      AG 

[7] 

 (d) 
2

sin
2

n

n
A

n


  

  2sin cos
2

n

n
A

n n

  
  

 
    A1 

  21 cos cosnA n
n n

  
   

 
     

  
2( 1 )n n nA nd d       A1 

[2] 
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 (e) (1) 2 2lim 1 lim 1 cosn
n n

n d n
n



 
    

   2lim 1 lim sinn
n n

n d n
n



 
     A1 

   2

sin

lim 1 lim
1n

n n

nn d

n



 
   

   
2

2

2

cos
0

lim 1 lim
1 0

n
n n

n n
n d

n

 

 

  
  

      
 

 M1A1 

   2lim 1 lim cosn
n n

n d
n




 
   

   2lim 1 cos0n
n

n d 


   

   2lim 1 n
n

n d 


      AG 

 

  (2) 2lim lim ( 1 )n n n
n n

A nd d
 

   

     2lim lim lim 1n n n
n n n

A d n d
  

     

    2lim limcos lim 1n n
n n n

A n d
n



  

 
  
 

  M1 

   lim (cos0)( )n
n

A 


  

   lim n
n

A 


      A1 

 

  (3) The inscribed polygon becomes a unit circle  

and the shortest distance of the boundary of  

the polygon to the origin becomes the radius  

1 as n  tends to positive infinity.  R1 

[6] 

 

 

 


