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Question 1 

(a) Let  f(x) = ln x – x + 1,  x > 0.  Prove that  f(x) ≤ 0,  ∀ x > 0.   
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Solution 
(a) f(x) = ln x – x + 1 ,  x > 0 
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  When  0 < x < 1, f’(x) > 0. 
  When  x > 1,  f’(x) < 0 

  ∴   f(x) attains its maximum value at  x = 1. 
  ∴ f(x) ≤ f(1) = ln 1 – 1 + 1 = 0  ∀ x > 0. 
  ∴ f(x) ≤ 0  ∀ x > 0.     
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  The equality holds if   .ni1,i,1
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  i.e.  a1 = a2 = …. = an = A. 
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  Put  ai = i  in (3),  2
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Question 2 

By applying A.M.≥G.M., find the greatest value of each of the following functions and the value of  x  
in which the maximum is attained: 
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Solution 

(a) 
3
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≤≤−  ⇒ 1 + 2x ≥ 0  and  1 – 3x ≥ 0 . 
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  ∴ Greatest value of  f(x) is  1  which is attained when: 
  1 + 2x = 1 – 3x    ⇒  x = 0 . 
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Question 3  

(a) By considering  
abc
cab
bca

 , factorize  a3 + b3 + c3 – 3abc  in two real factors. 

                   

(b) Use  (a)  to show that if  a, b, c  are positive,  a3 + b3 + c3 ≥ 3abc . 
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(e) Prove that if   α, β, γ  are three sides of a triangle, 
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Solution 

(a) 
abc
cab
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 = a3 + b3 + c3 – 3abc  ,on direct expansion using Sarrus rule. 
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(b) a3 + b3 + c3 – 3abc ( )( )cabcabcbacba 222 −−−++++=  

    , since  a, b, c ≥ 0. ( ) ( ) ( ) ( )[ 0accbbacba 222 ≥−+−+−++= ]

  ∴ a3 + b3 + c3 ≥ 3abc . 
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(e) Since  α, β, γ  are three sides of a triangle,  α + β – γ,  β + γ – α,  γ + α – β ≥ 0 . 
  In  (d),  put  p = α + β – γ ,  q = β + γ – α,   r = γ + α – β  in  (d) , 
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