
1 Let nP  be the statement  

2 2

n n na b a b    
 

 for  n   

When 1,n    LHS = 
2

a b
   

  RHS
2

a b
    

1  is true.P   

Assume kP  is true for for some k  , i.e. 
2 2

k k ka b a b    
 

 

Want to prove that 1kP   is true, i.e. 
1 1 1

2 2

k k ka b a b
      

 
 

 

 

  

1 1

1 1 1 1

1 1 1 1

1 1

1 1

2 2

 --- *
2 2 2 2

4

2 4 4

2 4 4

2 4

2

k k k

k k k

k k k k

k k k k k k

k k k k k k

k kk k

kk k

a b a b

a b a b a b a b

a a b ab b

a b a b a b ab

a b a b a b ab

a b a ba b

a ba b

 

   

   

 

 

    
 

                
      

  


  
  

   
   

 
     
 
 


 

  
0

4

k a b


 
                     
Hence  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     
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2(b) Let the polar coordinates of N  be  1 1,r   and the polar coordinates of P be 
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3(a) Characteristic equation: 
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4(a) The polar equation form of a conic is 
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Let F  be the pole and ,A B  have polar coordinates 
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Since this is an ellipse, 1 2PF PF is a constant, let 1 2PF PF C  , 
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Alternative Solution, by cosine rule  
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5(c) 
For cos 2 0,  0
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6(a) Using Shell method,  
Volume of S rotating about x-axis 
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6(c) When y = 0,  

x-intercept = 1e  
 
Using Disk method,  
Volume of T  rotating about the x-axis 
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6(d) 1 ln
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Surface area when rotated about the x-axis 
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The area of the surface generated when the arc of a curve with equation 

2 1e xy   between the y-intercept and ey   is rotated through 2  radians 
about the y-axis is also 10.3 unit2.  
 

2 1e xy   is the inverse function of 2 1 lny x  . Hence the area of the 

surface generated when the arc of the curve with equation 2 1e xy   
between the y-intercept and ey   is rotated through 2  radians about the 
y-axis is the same as the area of the surface generated when the arc of the 
curve with equation 2 1 lny x  between the x-intercept and ex   is 
rotated through 2  radians about the x-axis.   

7(a) The number of cross-sectional areas given must be odd 
 

7(b) Using Simpson’s rule on the first 5 surface areas 
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Using Trapezoidal Rule on the last 2 surface areas 
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7(c)    
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7(d)   6
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7(e) 80% of water = 6 60.8 16.803 10 13.442 10      

 
Number of days the reservoir can last 
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Since the difference between answer in part (b) and (c) is less than half of 
60.7 10 , there will be no change in the estimated number of days. 
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Since both graphs are strictly increasing and 
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In the interval  2,3 ,  1.94 f 5.45x   

 

Since  f 1x  , the iteration may not be convergent. 
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8(a)(ii) 
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(bii)  
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x  , the tangent will intersect the x-axis at the negative value. Therefore 

it will not tends towards the roots.  
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As the circular gear rotates by an angle of θ , 
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Alternative Method: 
 

   

2 2

2 2

2 2
2

2 2

d d

d d

2 sin 2 sin 2 2 cos 2 cos 2

sin 2sin sin 2 sin 2
4

cos 2cos cos 2 cos 2

x y

a a a a

a

 

   

   

   

      
   

    

  
      

 

 

  
 

2

2

2

4 2 2sin sin 2 2cos cos 2

4 2 2 sin sin 2 cos cos 2

4 2 2cos

a

a

a

   

   



  

  

 

 

 

2

2 2 1 cos

2 2 2sin
2

4 sin      0 π, sin 0
2 2 2

a

a

a





  

 

   
 

     
 

 

Length of path 
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9(d) The comment is incorrect. When   , the position of point P will be 
( 3 ,0)a , and the position of point P’ will be ( ,0)a . Hence the path of P’ 
is the path of P rotating by   radians as shown below.  
 
 
 
 
 
 
 
 
Hence, the length of the path made by P’ is the same as the length of the 
path made by P.  
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10(d) Let nT  be the amount of cash prize given in n days. 
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Hence it is not possible to host the event for 2 weeks. 
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