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Chapter Superhero Mathematics

NC Link

• KS4 Physics / Matter / Physical Changes / 

conservation of material and of mass

• KS4 Physics / Matter / Physical Changes 

/ similarities and differences, including 

density differences, between solids, liquids 

and gases

• KS3 Maths / Number / use standard units 

of mass, length, time, money and other 

measures, including with decimal quantities

• KS3 Maths / Ratio, proportion and rates 

if change / use ratio notation, including 

reduction to simplest form

• KS4 Maths / Number / calculate with roots

unmaskedscience.uclan.ac.uk/

In many superhero stories there are examples of characters changing size due 
to different events. When Bruce Banner transforms into The Hulk he is taller and 
wider and when Scott Lang put on the Ant-man suit he shrinks to the size of an 
insect. But what happens to their mass? 

Under the principle of the conservation of mass, the total mass of a system must 
remain constant. So, when these characters get larger or smaller their mass 
shouldn’t change, but their density would.

Density is the ratio of mass to volume. 
These activities look at the density of 
different objects and how the density 
of an object can be measured.
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Task 1:

This task investigates the link between mass, volume and density. You need to 
calculate the missing values in the table on the activity sheet. (See Table 1)

Task 2:

Working out the density of a regular shaped object, such as a cube, is straight 
forward if you can measure its mass using scales and its dimensions using a ruler 
(so you can calculate the volume). It becomes more tricky when the object, such 
as Iron Man’s helmet, has an irregular shape.

To work out the density of Iron Man’s helmet we can use the water displacement 
method. If you submerge an object in water and measure the volume of water 
that is displaced it will tell you the volume of the object.

You need to describe an experiment you could carry out to would determine the 
density of Iron Man’s helmet. 

Here is a checklist of points you need to include: 

• Definition of density
• Description of how to obtain the volume of an irregular object, naming  
 equipment.
• Description of how to obtain the mass.
• Description of the calculations you would need to perform.

unmaskedscience.uclan.ac.uk/
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Task 3:

When an object, such as a superhero, changes shape, it is not only their volume 
or height that is affected. Their surface area will change, and therefore the 
amount of material needed to make their super suit. Also, their surface area to 
volume ratio will be altered. This could have implications as an increase in surface 
area to volume ratio means higher exposure to the environment and may raise 
problems of body temperature regulation or loss of water through perspiration in 
unfavourable environments.

The body surface area (BSA) of a human can be calculated using the following 
formula:

BSA = √ [(mass x height) ÷ 3600]

Units:
• BSA = m2
• Mass = kg
• Height = cm

For example, if Spider Man is 1.78 m 
tall and has a mass of 76 kg, what is 
his body’s surface area, to 2 decimal 
places?

   BSA = √ [(76 x 178) ÷ 3600]
  = √ [ 13,528 ÷ 3600 ]
  = √ 3.76
  = 1.94 m2

Now you have their surface areas, we can calculate each superhero surface area 
to volume ratio (SA:V). This ratio can be reduced to smaller numbers similar to 
the way that fractions can be reduced. It is customary to reduce SA:V ratios so 
that V is equal to 1. This can be done by dividing the SA by V and V by V. Use the 
second table on Activity Sheet 3 where SA is 54 and V is 27.

54/27: 27/27 = 2:1

Use Activity Sheet 3 to complete this task


