A HARD EXCELLENCE PROBLEM……..
100cm3 of wax is made into a conical candle of radius r, height h and slant height L.

V = πr2h                          S = πrL
         3

Find the minimum value of Surface area S.

Volume = πr2h = 100
                  3

                                                                        h           L          L2 = h2 + r2

So    h = 300
               πr2
S = πrL                                                                   r 

   = π r ( h2 + r2)  ½ 
  = π r ( 3002 + r2)  ½ 
          (    π2r4      )
  = π r (  3002    + r2  π2r4     )  ½ 
           (               π2r4         )

   = π r (  3002    + π2r6       )  ½ 
                          πr2

  =   (  3002    + π2r6       )  ½
                   r
dS =  r × ½ (  3002    + π2r6       ) - ½ × 6π2r5 – (  3002    + π2r6       )  ½    = 0 for max/min

dr                                             r2
r × ½ (  3002    + π2r6       ) - ½ × 6π2r5 = (  3002    + π2r6       )  ½  

(  3002    + π2r6       ) - ½ × 3π2r6 = (  3002    + π2r6       )  ½  

                                      3π2r6 = (  3002    + π2r6       )    

                                     2π2r6  = 3002

                                         r6  = 3002  

                                                  2π2
                                        r    = 4.07 cm,    h = 5.78 cm,  L = 7.07 cm   

Min S = πrL = 90.4 cm2

