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However, since  cos cos 2π   ,  
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To prove 1P  is true: 
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Since LHS = RHS, 1P  is true. 

 



Assume kP  is true for some positive integer k. 

 
Try to prove 1kP   is true. 
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Since 1P  is true and 1k kP P  , by Mathematical Induction, nP  is true for all positive 

integers n. 
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The solutions of  p 0z   are the solutions of 5 1 0z    which are not solutions of 
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4(ii)  
 

            
 
 

4(iii) To find points of intersection, let  
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Using GC, 

1.7489   or 4.5343   
 
Sub. 1.7489   into equation of 2C : 

 2 2cos 1.7489 1.6457OP     
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5(i) Auxiliary equation: 2 2 3 4 0m m    
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Where A X Y  ,   iB X Y   
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6(a) 4 3i 5z     represents a circle centred at (4, 3)  and has a radius of 5 units. 

 



1 5i 5 5iz z      represents a perpendicular bisector of the line segment joining 

the points ( 1, 5)  and (5,5) .  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cartesian equation of circle is  

   2 2
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Cartesian equation of perpendicular bisector is  
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The complex numbers are  2 3 21 i    and  2 21 3 i  . 
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From diagram,  
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7(i) Amount of salt in the beaker after 10 g of salt is added is 1 10nu   . 
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Adding k ml of pure water does not change the amount of salt. Hence, 
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7(iii) Method 1 
As n  , nu L  and 1nu L   
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Smallest n is 22. 
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8(i) [Diagram] 
 
Light ray coming from Y hits mirror at A, reflects and intersects y-axis at S. Let R be at 

 0, r  and RAY   .  Since RA is a radius of the circle, sin
k

r
  . RA is perpendicular 

to the tangent at A, so RAS RAY      
 
By alternate angles, SRA RAY     . Therefore, RAS  is an isosceles triangle 
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Because the part of the cross-section in the neighbourhood of the origin is where y r . 
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8(iii) 
Compare the equation 
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8(iv) Using the answer from (i), 
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if k is small enough that powers of 
k

r
 
 
 

 higher than the second power can be ignored. 

This agrees with the results from (ii) and (iii), where the approximation of the parabola 
is valid for small values if x, where powers of x higher than the third can be ignored. 
 
Therefore, the approximation is suitable as long as the light rays are not too far away 
from the y-axis / the diameter of the cross-section. 

9(i) Gradient of PQ: 
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9(ii) 
Similar to (i), 
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2

2

2

2 2

2
2

2
2

y ap

x ap p q

x ap
y ap

p q

x ap
y ap

p q




 


 




 



 

Substitute 
3

2

p q
y a

   
 

: 

 

   

  

 

 

2

2

2

2 2

2

2 2

23
2

2

2

2

4

4

3

4

x app q
a ap

p q

x apa
q p

p q

a p q q p
x ap

a q p
x ap

a p q

      


 



 
 


 




 



 
Hence the coordinates of T are 
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Hence, the coordinates of X are 
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9(iv) Since 2XT SX  



 
Area of PXT  
= 2(Area of PSX ) 
= Area of PRS  
 
Area of PQR   
= 2(Area of PRY ) 
= 2(4( Area of PXT )) 
= 8(Area of PRS ) 
 
Hence the ratio is 8:1 

9(v) Let the area of PQR  be A. 
Area of region bounded by parabola and PQ 
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