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12. [Maximum mark:  27]

 The function f f x x x( ) e2 .
 
 It can be shown that f x x nn n n x( ) ( ) ( )2 2 1 2e  for all n , where f xn( ) ( )  represents 

the nth  derivative of f x( ) .  

 (a) f xn( ) ( )  for n 1 and n 2 , show that there is one minimum 
point P on the graph of f [7 marks]

 (b) Show that f  x 1 . [5 marks]

 (c) Determine the intervals on the domain of f  where f  is

  (i) concave up;

  (ii) concave down. [2 marks]

 (d) Sketch f [4 marks]

 (e) Use mathematical induction to prove that f x x nn n n x( ) ( ) ( )2 2 1 2e  for all 
n , where f xn( ) ( )  represents the nth  derivative of f x( ) . [9 marks]

13. [Maximum mark:  13]

its volume increases at a rate proportional to its radius.

 (a) Show that the radius r t minutes after it has been put in 
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, where k is a constant. [5 marks]

 (b) 
 

15 minutes in the oven. [8 marks]
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