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ProofProofProofProof----readingreadingreadingreading     Check that whether the following method is correct or not.  
Given  f�x� = � �� �!    , x ≥ 0  , find its 
�a��a��a��a� optimum point�s� ; �b��b��b��b� point of inflection.                                  

�a��a��a��a� Let  f�x� = *g�x�, g�x� = �� �! , x ≥ 0 
  g+�x� = ,� �!-���.��/���� �!�! = �.�!�� �!�! = 0 ⟹ x = 1  �x = −1 is rejected� 
  When 0 < x < 1,  g+�x� < 0  and  when  x > 1,  g+�x� > 0.   By the First Derivative Test, g�x� is a local max. when x = 1.   
  Local Max. of g�x� = �� �! = �/.   
  Since  lim�→ ? f�x� = lim�→ ? � �� �! = lim�→ ? � �@A � = 0  and  f�0�=0. 
  Hence,  the absolute maximum of  f�x� =*g�x�= �CD ≈ F. GFGCFG when x = 1. 
  ∴ f�0� = 0 is the absolute minimum.  
�b��b��b��b�  g+�x� = �.�!�� �!�! = /.,� �!-�� �!�! = /�� �!�! − �� �! 
  g++�x� = − H ��� �!�I + /��� �!�! = .H � /�,� �!-�� �!�I = /�,�!.K-�� �!�I = 0 
  ∴ x = 0, ±√3   Since x ≥ 0, and obviously when x = 0, g�x� is not a point of inflection, ∴ x = √3.   Also g++�x� changes sign when x goes through √3.   Therefore when g,√3- is a point of inflection. 
  f�√3� =�g,√3-= Q √K� ,√K-! = √KR

/  
  ∴ Point of inflection is S√T, √TU

D V. 
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�a��a��a��a�  Part �a� is still correct. 
  f�x� = � �� �! , f +�x� = �/ �� �!� WW� X �� �!Y = �/ �� �!� ,� �!-���.��/���� �!�! = �/ �� �!� �.�!�� �!�! = 0 
     ⟹ x = 1  �x = −1 is rejected�   When 0 < x < 1,  f +�x� < 0  and  when  x > 1,  f +�x� > 0.   By the First Derivative Test, f�x� is a local max. when x = 1.   
  Max. of f�x� = � �� �! = �CD ≈ F. GFGCFG. 
    �b��b��b��b�        Part �b� is NOTNOTNOTNOT correct. The differentiation is a bit longer, have patenice.     
        f +�x� = �/ �� �!� �.�!�� �!�! = �/ \ �.�!

�@!�� �!�I!]    
  Put  u = �/ \ �.�!

�@!�� �!�I!] ,  u/ = �̂ S ,�.�!-!
��� �!�IV 

        
 2u W`W� = �,� �!-I aaA,�.�!-!.,�.�!-! aaA�,� �!-I

^�!�� �!�b = �,� �!-I/,�.�!-�./��.,�.�!-!c,� �!-I K�,� �!-!�/��d^�!�� �!�b  
 2f +�x�f +′�x� = �,� �!-/,�.�!-�./��.,�.�!-!f,� �!- K��/��g^�!�� �!�R = ,�.�!-h.^�!,� �!-.,�.�!-f,� �!- K��/��gi^�!�� �!�R  
    = ,�.�!-,K �R.�j �!.�-^�!�� �!�R  
  f +′�x� = ,�.�!-,K �R.�j �!.�-^�!�� �!�R × �@!,� �!-I!

�.�! = T lU.CF lD.C
UlTD,C lD-mD  

 f′′�x� = 0 ⟹ 3 x^ − 10 x/ − 1 = 0 ⟹  x/ = n /√o/   �x>0�  ⟹ x =  �n /√o/  
 When x is slightly smaller than �n /√o/ , x/ is slightly smaller than n /√o/ , 
 3 x^ − 10 x/ − 1 is slightly smaller than 0. 
 When x is slightly bigger than �n /√o/ , x/ is slightly bigger than n /√o/ , 
 3 x^ − 10 x/ − 1 is slightly bigger than 0. 
 f′′�x� change sign as x goes through x = �n /√o/ .  It is a point of inflection. 
 f \�n /√o/ ] = *�n q√oR

�/,^ √o-  ,  Point of inflection is  r�n /√o/ , *�n q√oR
�/,^ √o-s 

 Taking square root Taking square root Taking square root Taking square root cannot change the optimum points of a curve �if the curve is well defined� but cannot change the optimum points of a curve �if the curve is well defined� but cannot change the optimum points of a curve �if the curve is well defined� but cannot change the optimum points of a curve �if the curve is well defined� but     maymaymaymay    change the change the change the change the points of inflectionpoints of inflectionpoints of inflectionpoints of inflection    of the curve.of the curve.of the curve.of the curve.        
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        Small exerciseSmall exerciseSmall exerciseSmall exercise         Find the point of inflection of the curve:  �a� y = �x − 1�x�x + 1� + 2  , where  −1 < v < 1.  �b� y = *�x − 1�x�x + 1� + 2 , where  −1 < v < 1.   �a� �0 , 2�  �b� �0.04211 , 1.39927�   8/5/20178/5/20178/5/20178/5/2017    Yue Kwok ChoyYue Kwok ChoyYue Kwok ChoyYue Kwok Choy     


