YEAR 13 CALCULUS PROBLEM.
(a)  If  y = x3 + ax2 + bx + c show that the curve has a maximum and a minimum 

      point if   a2 > 3b
(b)  Show that the curve has a point of inflection at  x  =   – a 
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(c)  If the curve has a stationary point of inflection show that a2 = 3b
(d)  Show that, if the curve has a minimum point, it is at  x =  (a2 – 3b) ½  –  a
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Ans

(a)   yꞌ = 3x2 + 2ax + b    

      yꞌꞌ = 6x + 2a = 0 at infl pt

                       6x = - 2a

                        x  = - a


                                 3

(b)  if stationary pt of infl, the curve has no max or min, they have combined into a stationary pt of infl.
So grad is only zero at ONE point

So discriminant of 3x2 + 2ax + b = 0

So   4a2 – 12b = 0
                 4a2 = 12b

                  a2 = 3b

(c)  yꞌ = 3x2 + 2ax + b = 0 at any max/min

               So x = - 2a ±√(4a2 – 12b)    = - a ±√(a2 – 3b)    
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Max at - a –√(a2 – 3b)                and MIN at - a +√(a2 – 3b)             
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ie min is is at  x =  (a2 – 3b) ½  –  a
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