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(1) Scale the graph of C by a factor of 2, parallel to the y-axis, followed by 
(2) translating the resultant graph by 2 units in the positive x-direction. 
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Since all the coefficients are real, 1 2 i  is also a root. 
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Let   3 2 23 3 2 3x px qx x x ax b       . 

By inspection or by comparing coefficient of 3x  and constant term, 3a   and 1b  . 
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By comparing coefficients,  
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Other than 1 2 i , the other roots are 1 2 i  and 
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By GC, 0.227a   , 1.78b   and 0.455c    (to 3 s.f.). 
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i.e. 23 3 0x ax    has no real solutions. 
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Equations of asymptotes: 3 9, 1y x x      

Intercepts:    0,3 , 1,0   
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After 14 seconds, amount of liquid leaked is 70 cm3. 
Total volume of hemisphere 

  32
π 3 18π 56.549 70

3
    . 

After 14 seconds, the remaining liquid lies within the cylinder. 
 

Since the cylinder has a uniform cross-section, rate of decrease of height is 
 2

5 5
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9ππ 3
   

cm per second. 
 
 
Alternative 
After 14 seconds, amount of liquid leaked is 70 cm3. 
Total volume of hemisphere 

  32
π 3 18π 56.549 70

3
    . 

Let V cm3 be the volume of the liquid in the cylinder, and l cm be the height of the liquid. 
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Height of liquid decreases at 0.177 cm per second. 
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Hence, area of the square fractal converges.  
 
Area of square fractal is 5. 
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