Are small bananas better value?

1.
Define the problem – what data do we need?

In the local supermarket, small bananas cost more by weight than large bananas. Why might this be? Are small bananas more popular? Is it because small bananas are better value? Big bananas have so much skin – it could be that there’s more waste. We need to weigh the bananas, and their skin.

2.
Collect the data

Weigh large and small bananas whole. Peel them, then weigh the skin. 

Record under the headings:

Mass of whole banana (g) 

Mass of skin (g)

Enter into a spreadsheet under the same headings.

3.
Using the data

How are we going to analyse the data to answer our question? 

We could work out the mass of the edible fruit (pulp).

We could sort the data.

We could calculate the average (mean) mass. It still doesn’t show which is the better value! 

We need to decide what to compare. There is more skin on a large banana, but there is also more to eat. We need to find what fraction of each whole banana we can’t eat.

Take a very simple example. The skin of a freak 200g banana weighs 100g. It’s obvious - half the banana is inedible. How do we juggle the numbers to get this result? Divide skin mass by total mass. This gives 0.5, or ½.. 

What if the skin weighs 50g? Divide 50 by 200 (total mass). 0.25 or one quarter of the banana is inedible skin. 

If we multiply these results by 100, we get the percentage waste. The first freak banana has 50% waste. The second has 25%.

Divide skin mass by total mass, then multiply by 100 to give the percentage waste:

A
B
C

1
Mass of whole (g)
Skin mass(g)
Waste (%)

2


=B2/A2*100

4. What do the results show?

Are large or small bananas better value? Which has the highest percentage of waste?


Extension:

Investigate the ratio of surface area to volume for cubes of increasing size.

Find and record the volume and surface area of cubes. 

Length of edge (cm)

1
  2
  3
  4

Area of each face (cm2)

1
  4
  9
16

Total surface area (cm2)

6
24
54
96

Volume (cm3)


1
  8
27
64

Use the spreadsheet to calculate the ratio of surface area to volume.


A
B
C
D
E

1
Edge (cm)
Area of face (cm2)
Surface area (cm2)
Volume (cm3)
Surface area / volume

2
1
=A2*A2
=B2*6
=A2*A2*A2
=C2/D2

3
2
=A3*A3
=B3*6
=A3*A3*A3
=C3/D3

The ratio decreases with size. 

Discuss with able pupils: how does this mathematical model relate to the bananas investigation?

Small mammals are furry, but the very largest have no need for fur coats. Explain this in the light of what we now know about the ratio of surface area to volume.

