Why are tins of beans the size they are?
Teacher’s Notes


Overview

The purpose of this activity is to apply the standard volume/surface area optimisation problem to real objects, e.g. food tins.  Pupils investigate whether the amount of material used for the tin has been optimised.  To extend the problem the percentage difference between the actual and optimum surface area could be calculated*.  This activity can be completed in approximately 45 minutes.
Resources

· Selection of cylindrical food tins – e.g. one per pair
· Paper (squared optional)
· Ruler
· Calculator
· PowerPoint file: Why are tins of beans the size they are.ppt (included in activity folder)
· Pupil sheet and Hint cards (hints also available on screen within PowerPoint)
Method

Ask pupils in advance to bring in cylindrical food tins (unopened is safer).

Individually or in pairs, pupils should determine the volume of their tins, most commonly by measuring the height and diameter of the tin.  (Discussion point – do you include the ‘lip’ at top/bottom of the tin?)
By carefully lining up and drawing round the base of the tin on 1cm or 5mm squared paper a decent measurement of the diameter can be made.  Circle geometry could be used by drawing chords and intersecting perpendicular bisectors onto the circle to find the centre and thus a diameter.
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Once the volume (and surface area*) of their tin is calculated the pupils do not use the measured diameter and height again. 
Using their volume pupils should construct an expression for the surface area of their tin then calculate the optimal dimensions, r and h, and compare with the actual values. 

As an extension the percentage difference between the actual and optimum surface areas could be calculated.  (See over for a worked example)

It may be useful to discuss factors which may have affected their results, e.g.
· Was diameter measured accurately?

· Rounding
Why was the tin not optimal? Was it designed to fit product, e.g. pineapple rings?  Ergonomics?
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Worked Example

Diameter: 
7.5 cm 
Volume, V
= 
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Height: 
10.8 cm
= 
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= 477 cm3
Now calculate optimum (minimum) dimensions for this volume and compare to actual dimensions.

Surface area, A
= 
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 V
= 
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Substituting for h:
 477
= 
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  A
= 
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h
= 
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  A
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  A
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For minimum surface area, 
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r
 = 4.2 cm to 1 d.p.

When r = 4.2,
h
= 
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h
= 8.6 cm

To minimise the material used for this tin the radius should be 4.2 cm and the height 8.6 cm.
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Optimal surface area (optional):


	A	= � EMBED Equation.3  ���


	A	= � EMBED Equation.3  ���


	A	= 337.8 cm2 (to 1 d.p.)





Actual surface area (optional):


	A	= � EMBED Equation.3  ���


	A	= � EMBED Equation.3  ���


	A	= 342.8 cm2 (to 1 d.p.)
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Minimum T.P. when r = 4.2





Optional:


� EMBED Equation.3  ���, 	i.e. the surface area of the actual tin is 1.5% greater than the optimal surface area.
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