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Curve intersects itself when 3 0y t t   . 
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(iii) 
The curve is symmetrical about the x-axis. required area bounded by curve is 1
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 By Newton-Raphson method,   
 
 

 
 

 
 

1

f

f '

1 cos 2
1

sin

1 cos 2
1

sin

n
n n

n

n n
n

n

n

n n
n

n

n

x
x x

x

x x
x

x
x

x x
x

x
x



 



 

  

 
 

 

 
 



 

Using 1 0.5,x   
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Since f(0.405) = 00212 > 0 and f(0.415) = 0.0245 < 0,  
0.405 0.415     

0.41   (to 2 d.p)   
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0,  is undefined.

f ( ) is undefined.

Hence Newton -Raphson method fails. 
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The asymptotes are   and .x k y x k     
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l bisects the angle between the asymptotes. 
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cross-sectional area 2 1 2 0 2(0.88 0.24 0.04)
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(ii) The builder will have enough cement as trapezium rule over-estimates the cross-sectional 
area since the curve is concave upwards. 

(iii) Note: Simpson’s rule applies for an even number of strips. 
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The builder needs to make at least 40 m3 of cement. 
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(iii) For odd integers n, nI  will be reduced to 1.I   
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Hence the club needs to retain about 95% of its members each month. 
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least value of k = 112. 
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From the diagram, 
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