Assignment 13:     MAXIMA, MINIMA and POINTS of INFLECTION.
1. If y = x(x – 6)2 = x3 – 12x2 + 36x
(a)  find  y (
(b)  solve  y ( = 0

(c)  find  y ((
(d)  do the 2nd derivative test to decide    

       where the curve has max/min points

(e)  solve y (( = 0 to locate the point of

      inflection.

(f)  sketch the curve showing all the 
      important features.

2. Repeat the steps of question 1 for the 

    function y = x3 – 3x
3. Consider the function below :



                                  y = f(x)
          1     2     3     4     5     6     7
For what x values is the function :
(a) concave down

(b) concave up

(c) decreasing.

At what x value is this function likely to have a point of inflection?
4. If  y = x + 1  
                      x
(a)  find  y (
(b)  solve  y ( = 0

(c)  find  y ((
(d)  do the 2nd derivative test to decide    

       where the curve has max/min points

(e)  show that y (( cannot equal zero.

(f)  for what x value is y not defined?

(g) Draw the graph 

     (note: there are two asymptotes)

      The vertical one is x = 0 and if  x is 

      “large”  y (  x          
5. In this question the 2nd derivative test fails in one case so further investigation is needed at one point. 
Consider the function :  y = x4 – 4x3

(a)  find  y (
(b)  solve  y ( = 0

(c)  find  y ((
(d)  do the 2nd derivative test and any   

       further investigation to decide    

       where the curve has max/min points

       or a stationary point of inflection.
(e)  solve y (( = 0 to locate any other point 
      of inflection.

(f)  sketch the curve showing all the 

      important features.

6. A rectangular piece of gold 8cm × 5cm is to be made into a tray so that it has the maximum possible volume. Find this max

volume. 

7. A food manufacturer wants to find the best sized cylindrical can to hold 5 Litres of tomato soup which uses as little steel as possible. Find the dimensions of this “ideal can”.                 r
                                              h

8. A chocolate manufacturer wants to make small cone shaped solid chocolates.

The height plus the radius must be only 3cm. Find the maximum volume of these chocolates. 
ANSWERS. ASS 13.
1. If y = x(x – 6)2 = x3 – 12x2 + 36x

(a)  find  y ( = 3x2 – 24x + 36
                    = 3(x2 – 8x + 12)

                    = 3(x – 2)(x – 6)  

(b)  solve  y ( = 0   x = 2 or 6
(c)  find  y ((  = 6x – 24 
(d)  do the 2nd derivative test to decide    

       where the curve has max/min points

When x = 2, y ((  = 6x – 24 = –12 so MAX

When x = 6, y ((  = 6x – 24 = 12 so MIN

(e)  solve y (( = 0 to locate the point of

      inflection.

     If 6x – 24 = 0   x = 4

(f)  sketch the curve showing all the 

      important features.

                    Max(2,32)
                                  Infl(4,16)
                                               Min(6,0) 
          1     2     3     4     5     6     7

2. Repeat the steps of question 1 for the 

    function y = x3 – 3x = x(x2 – 3)
(a) y(= 3x2 – 3 = 3(x + 1)( x – 1)
(b) y( = 0 when x = 1 or  – 1 

(c) y((= 6x

(d) If x = 1 y((= 6x = 6 so MIN

     If x = –1 y((= 6x = – 6 so MAX

(e) y((= 0 if x = 0 

(f) 

     -1.7     -1                    1        1.7

3. Consider the function below :



                                  y = f(x)

          1     2     3     4     5     6     7

For what x values is the function :

(a) concave down     0<x<2
(b) concave up         2<x<4    
(c) decreasing.         1<x<3 
At what x value is this function likely to have a point of inflection? At x = 2
4. If  y = x + 1  

                     x

(a)  find  y ( = 1 – x-2
(b)  solve  y ( = 0  x = 1 or  – 1  
(c)  find  y ((   = 2x-3 = 2
                                     x3 

(d)  do the 2nd derivative test to decide    

       where the curve has max/min points

At x = 1 y (( = 2  = 2 so MIN 

                        x3 

At x = –1 y (( = 2  = –2 so MAX 

                         x3 

(e)  show that y (( cannot equal zero.

If y ((= 0 then 2 = 0  which has no solution

                       x3 

(f)  for what x value is y not defined?

      At x = 0

(g) Draw the graph 

     

      Min (1, 2)


 Max (-1,-2)                     asymptote y = x

                                         asymptote x = 0
5. In this question the 2nd derivative test fails in one case so further investigation is needed at one point. 
Consider the function :  y = x4 – 4x3
                                         = x3(x – 4)

(a)  find  y ( = 4x3 – 12x2 = 4x2(x – 3)
(b)  solve  y ( = 0   x = 0 , 3
(c)  find  y (( = 12x2 – 24x
(d)  do the 2nd derivative test and any   

       further investigation to decide    

       where the curve has max/min points

       or a stationary point of inflection.

If x = 3 y (( = 12x2 – 24x = 36 so MIN

  If x = 0 y (( = 12x2 – 24x = 0 so consider

  GRAD on left and right of x = 0

  y ( = 4x3 – 12x2 = 4x2(x – 3)

  If x = -1  y ( = -16               so Stationary

  If x = 1  y (  = -8                      Infl pt

(e)  solve y (( = 0 to locate any other point 

      of inflection. y (( = 12x2 – 24x = 0

                                  12x(x – 2) = 0
                                   x = 0 , 2

(f)  sketch the curve showing all the 

      important features.


        Stationary infl (0,0)                   

              

                       Infl pt (2, -16)

                    

                                               

              1         2         3         4 


                                              min pt(3, -27)
6. A rectangular piece of gold 8cm × 5cm is to be made into a tray so that it has the maximum possible volume. Find this max

volume. 


V = x (8 – 2x)(5 – 2x)
   = x (40 – 26x + 4x2)
   = 4x3 – 26x2 + 40x

V( = 12x2 – 52x + 40 = 0 for max/min vol

        4(3x2 – 13x + 10)= 0

        4(3x – 10)(x – 1) = 0

            x = 10  , 1

                   3
V((= 24x – 52   If x = 3.3  V(( = + so Min
                        If x = 1 V(( = – 28 so MAX 
MAX VOL = 1 × 6 × 3 = 18 cm3
7. A food manufacturer wants to find the best sized cylindrical can to hold 5 Litres of tomato soup which uses as little steel as possible. Find the dimensions of this “ideal can”.                 

V = πr2h = 5000  so   h =  5000
                                           πr2   

Area S = 2 πr2  +  2πrh 
            =2 πr2  +  2πr5000

                                   πr2  
            = 2 πr2 + 10 000
                                r
S( = 4 πr – 10 000  = 0 for max/min S
                       r2
         r3  =  10 000  
                     4 π
         r ( 9.27 cm    h ( 18.53

(note h = 2r)

8. The height plus the radius must be only 3cm. Find the maximum volume of these chocolates. r + h = 3
V = πr2h = πr2(3 – r) = 3πr2  - πr3
         3        3                        3

V(= 6πr – 3πr2 = 0 for max/min
             3

        3πr(2 – r ) = 0

            r = 0 or 2
Max is when r = 2 cm    h =  1 cm
Max Vol = πr2h  ( 4.19 cm3
                     3
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