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Question	11	
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Question	12	
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The equation of the tangent:

(1)

(ii) The equation of the normal is
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(d) (i)  rotates 90
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The locus of the midpoint is a fixed point.
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Note:  
1) Only 1 2 1 2and  are fixed.  and A A B B  are not fixed, so 
any arguments based on the midpoint being the centre of 
semi-circles are not valid. 
2) The diagram is misleading/wrong as 1 2,  and A P B  are 

not collinear. Neither are 2 1,  and A P B .  
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Question	13	
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Question	14	
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Question	16
( )!

(a) (i) .
! !

(ii) Consider three identical separators to divide

the 10 coins into 4 boxes, total = 13 items, including

3 identical separators and 10 identical coins. (Refer to
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
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al Mathematics, page 251-2)

13!
.

3!10!
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( 1)

( 1)(2 2 1)
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2 6 5 2

( 1)(2 2 1)
tan ,  by inspection
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1
tan RHS.

2
By the principle of Math Induction, it's true for all 
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1
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.
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1
.

1

,  since all terms are positi

k

k k

k k

Cn n n n k
P k

n n n n n
n k n k

n n k n n k

P k P k

n k n k

n n k n n k

k k

n n k

nk k k nk n



   
     

 
   

   
 

  
 

  



 

   
2

2

2

2 2

2

2

ve.

0.

1 1 1 1
(iii) If , ,  on squaring

4 2 4 4
both sides.

.

1
,  since as both  and  are 

4

integers,  must be greater than  by at least 1.

1
.

2

1
.

2

(iv) Solv

k k n

n k n k k

n k k

n k k n k k

n k k

n k

n k

  

      

  

    



    
 

  

2ing 0 for some integers ,

1 1 4 1 1
0 .

2 2 4

1 1
.

2 4

1 1
If 4 1 is not a perfect square, .

2 4
1

,  from part (iii)
2

1 1
If ( ) ( 1) then , ,

2 2
( ) ( 1) ( 2) ... (1).

If (

k k n k

n
k n

k n

n k n

k n

P k P k k n k n

P k P k P k P

P k

  

 
    

   

   

  

      

     
1 1

) ( 1) then , .
2 2

Replace  by 1, ( ) ( 1) ( 2) ...

1 1
( ) when 1 , .

2 2
1 1

( ) is greatest when + .
2 2

( ) is greatest when  is the integer closest to .

P k k n k n

k k P k P k P k

P n k n k n

P k n k n

P k k n

      

      

     

   


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Note: The argument that if 
1

,  and 
2

k n k n  are 

integers, then ( ) ( 1)P k P k   is apt to declare that P(k) 

is greatest when k is the integer closest to n . For 

example, when 
1

2, 2 1.92
2

n k    , but not more 

than 1.92, then P(k) is greatest when k = 1, i.e. k is the 

integer closest to 2 .  
 
 
 


