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MA 

16 Sketch the graph of the curve y = –x3 + 3x2 – 1, labelling the stationary points and 

point of inflection. Do NOT determine the x intercepts of the curve. 

4  

 
  

     y  = –x3 + 3x2 – 1  

 
dy

dx
  = –3x2 + 6x = 0  

           –3x(x – 2) = 0 

                        x  = 0, 2 

Substitute into y: 

  y(0) =–03 + 3(0)2 – 1 

 = –1 

  y(2) = –(2)3 + 3(2)2 – 1 

 = 3 

 stationary points at (0, –1) and (2, 3).  

        
2

2

d y

dx
 = –6x + 6 

    
2

2

d y

dx
(0)  = –6(0) + 6 > 0  

 minimum (0, –1). 

    
2

2

d y

dx
(2)  = –6(2) + 6 < 0  

 maximum (2, 3). 

 

 

 

 

 

 

  Also, 
2

2

d y

dx
 = –6x + 6 = 0 

                            6x  = 6 

                              x  = 1 

Substitute into y: 

   y(1)  = –(1)3 + 3(1)2 – 1 

 = 1 

Possible point of inflection at (1, 1) 

Consider neighbourhood of x = 1: 

 

 

 

 

As sign change, then point of inflection at (1, 1).  

 

 
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y = –x3 + 3x2 – 1  

 

Max(2, 3) 

 

Min(0, –1) 

 

Point of inflection (1, 1) 

 

x 0 1 2 
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2

d y

dx
 > 0 0 < 0 
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