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4.
(9 marks) 
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(b)
(i)
At t = A, there is a maximum turning point where the gradient is zero and the 




second derivative is negative.
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The particle changes direction so velocity changes from positive to negative.




As the velocity is decreasing, there is negative acceleration that can be seen




 in f”.


(ii)
At t = B, there is a minimum turning point where the gradient is zero and the 




second derivative is positive.
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The particle changes direction so velocity changes from negative to positive.




As the velocity is increasing, there is positive acceleration that can be seen




 in f”.


(iii)
At t = C, there is a point of inflection where the second derivative is zero.
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There is also a turning point on the 
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 graph. On the f  graph it can be seen that 




while the particle still has a positive gradient; before the point of inflection the 




gradient was increasing but decreasing after the point of inflection.




Hence the turning point on the 
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The decrease in volume when the diameter is 11 mm rather than 12 mm is
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The expected population in 2016 was 2162.25 million people.
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The annual rate of growth from 1979 was 1.03% (rather than 2.193%).
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The difference in population is 746.2 million people.
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The average of the two estimates is 4.64 
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END OF SECTION TWO
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