This is a template for a box of small sweets. It is 20cm by 13 cm
(a) Cut out the shape and make the box.

(b) Use Calculus to design a better version of the box, using the same amount of  

     cardboard, which makes the volume of the box as large as possible.

(c) Make this improved box from another piece of paper.

(d) Find the increase in volume produced by your improved design.
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               Use this to make the IDEAL box with maximum volume.                                          

[image: image1]
Volume V = x ( 10 – x ) ( 13 – 2x )

                 = x ( 130 + 2x2 – 33x)

                 = 2x3 – 33x2 + 130x

dV           =  6x2 – 66x + 130 = 0 for max/min Vol
dx

         x = 66 ± √ (662 - 4× 6 × 130)
                            12

       x = 2.6 cm or 8.4 cm  (Clearly if x = 8.4 cm we cannot make the box. This corresponds to the

                                             minimum value of V)

2nd Deriv test    d2V  =  12x – 66        If x = 2.6  this is negative so this x value produces the Max V
                         dx2

MAX Volume (2.6 ( 10 – 2.6 )( 13 – 2 × 2.6 )
                        =  150 cm3
Actual volume of original box = 2 × 9 × 8 = 144 cm3
We have produced an increase of  6 cm3 using the same amount of cardboard.



















Cut along dotted lines and fold.
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