SPECIAL GRAPH PROBLEMS ON MAX/MIN/INFLECTION.
1. Expert Version:  Do a careful sketch of the curve  y = x2      showing any max/min 

                                                                                           (x–1) 

   or points of inflection and any asymptotes the curve may have.

    Special Help Version:  only use the following if you get stuck with the above.

  (a) Explain why the curve has a vertical asymptote x = 1

  (b) Do the long division   x – 1 ) x2                   and explain why the curve has an 

       oblique asymptote y = x + 1    

  (c) Show that the 1st derivative is  y( = x(x – 2)

                                                                  (x – 1)2
  (d) Show that the 2nd derivative can be simplified to  y(( =     2   

                                                                                               (x – 1)3  

  (e) Do the 2nd derivative test to show that the curve has a Maximum at (0, 0)

       and a Minimum at  (2, 4)

  (f) Explain why there cannot be a point of inflection for this curve.

  (g) Sketch the curve showing all the above information on it.

2. Expert Version:  Do a careful sketch of the curve  y = x2      showing any max/min 

                                                                                           (x2–1) 

   or points of inflection and any asymptotes the curve may have.

    Special Help Version:  only use the following if you get stuck with the above.

  (a) Explain why the curve has 2 vertical asymptotes x = 1 and x = –1

  (b) Do the long division   x2 – 1 ) x2                   and explain why the curve has a 

       horizontal asymptote y = 1    

  (c) Show that the 1st derivative is  y( =     – 2x 
                                                                  (x2 – 1)2
  (d) Show that the 2nd derivative can be simplified to  y(( = 2(3x2 + 1)   

                                                                                               (x2 – 1)3  

  (e) Do the 2nd derivative test to show that the curve has a Maximum at (0, 0)

  (f) Explain why there cannot be a point of inflection for this curve.

  (g) Sketch the curve showing all the above information on it.

3. . Expert Version:  Do a careful sketch of the curve  y = 3x4 – 4x3 – 6x2 + 12x 

      showing any max/min or points of inflection.

     Special Help Version:  only use the following if you get stuck with the above.

(a) Show that y( = 12(x – 1)2(x + 1)
(b) Show that y(( = 12(3x + 1)(x – 1)

(c) Use the 2nd derivative test to show the curve has a Min at ( – 1,  – 11) 
(d) Why can’t the test be used at x = 1?

(e) Test the derivative on either side of x = 1 to show it has a stationary point of inflection at

      (1, 5)  

(f) Show that there is also an ordinary point of inflection at x =  –  ⅓

(g) Sketch the curve.
