Help Sheets to calculate surface are to volume ratio
Animals that live in hot conditions have an increased surface area to volume ratio lose more heat and water. 

e.g elephants have big ears 

Animals that live in cold conditions have a reduced surface area to volume ratio minimise heat and water loss. 

e.g polar bear has small ears 
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· So, if we double the number of sides the surface area goes up by FOUR times

· But the volume goes up by EIGHT times

Warm blooded animals in cold climates are pretty large, even the smallest Antarctic birds are on the large side and the smallest Antarctic penguin, the Rockhopper is a fairly hefty 2.5kg (5.5lb). The Adelie and Emperor penguins of the deep south are larger still. Adult weights are 5kg (11lb) for the Adelie and 30kg (66lb) for the Emperor - a similar size to an overweight 10 year old child, but with a man-sized chest measurement.
The larger the animal, the smaller the surface-area : volume ratio and so the less relative area there is to lose heat.
	Take a 1cm cube: [image: image4.png]



                                                                        
Volume        = 1 x 1 x 1 = 1cm3
Surface area = 6 faces x (1 x 1) = 6cm2
So for 1cm3 of volume there are 6cm2 of surface area to lose heat from, 6 / 1 = 6cm2 per 1cm3
surface-area : volume ratio is 6:1
	Now take a 3cm cube, identical shape:[image: image5.png]


  
Volume         = 3 x 3 x 3 = 27cm3
Surface area  = 6 faces x (3 x 3) = 54cm2
So for 27cm3 of volume there are 54cm2 of surface area to lose heat from, 54 / 27 = 2cm2 per 1cm3
surface-area : volume ratio is 2:1
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« Animals with a large surface area
compared to their volume will lose heat
faster than animals with a small surface
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This means that for identically shaped animals of different sizes, the large one will keep its temperature more easily.The small cube has 3 times the surface area per unit of volume to cause it to cool down compared to the large cube.
It doesn't matter what the shape is, the principle stays the same for all geometrically identical shapes - including animal shapes.
Being big means being warmer
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