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As you have already read some kinds of 

Dragons had wings that were used to fly! 

Despite their enormous size and huge mass 

they obtained flights! To achieve this, they 

used their giant wings which were much 

bigger than their size.

 

In order to achieve a flight a dragon must 

generate a force in an upward direction that 

surpasses its gravity (the force that the Earth 

applies to pull any object towards its center). 

For that reason, they used their strong wing 

muscles to flap their wings. This way an 

upward force was created and enabled them 

to fly.

The shape of the dragons’ wings made the 

flight possible. In addition, it determined how 

well the air flows over the wings. Moreover, it 

enabled them to fly through air with 

minimum air resistance, thus less effort and 

energy were required.

Let’s perform the next page’s experiment to 

get answers for all these questions!

Get ready to discover what density is and 

how it determines if an animal can fly or not.

Find out which factors and how these factors 

affect density.  

- How was it achievable for a dragon to fly 

despite its huge mass and size?

- Is it possible for a human to fly if he/she 

wears a pair of wings? 

- Why can same animals fly while others, 

even if they have wings, cannot?

Level Of Difficulty 

Materials Needed:
®

- Engino  (STH41).

- A4 paper, Scissors, Adhesive tape,

  Calculator

Imagine that you have two bones of the same size, of 

which the one is hollow and the other one is solid. 

How can you recognise which one is the Dragon’s 

bone? Perform the following experiment to find out!

Learning about:  

How can you calculate the volume 

of a cuboid?

How can you identify a hollow 

structure?

Discover:Density

Dragon’s boneExperiment with the dragon’s bone

1. Write the size of the length, width and height of 

the bone. Use the given formula to calculate the 

volume of the shape.

Length = .......cm

Width = .......cm

Height = .......cm  

Volume = length x width x height

Volume =          x          x  

Volume = 
3cm  
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4 units 2 units 1 unit 1 unit

2. One of the two shapes has greater mass. Which 

one is it? Explain your answer.

....................................................................................................

....................................................................................................

....................................................................................................

3. Use your calculator to calculate the ratio of the 

mass of the object to its volume. It is given that  

bone 1 has a mass of 31.5g while bone 2 has a mass 

of 63g.

Bone 1:
mass

volume
= =

......

......
......

Bone 2:
mass

volume
= =

......

......
......

4. Which one has less density? Which one is the 

dragon’s bone? Which factors affect the density of an 

object?

....................................................................................................

....................................................................................................

....................................................................................................
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Procedure:

1. Find the instructions and build the  

Dragon’s bone model. 

2. Obviously the two shapes have the 

same size. Calculate the dimensions 

of one of them. Measure the 

dimension of the length, width and 

height using Engino units (see 

below). Write your findings in 

exercise 1. Then multiply the three 

dimensions to determine the volume 

of the shape.

3. Follow the next page’s instructions 

to print the side surfaces of the 

bones and wrap the ‘bones’ using 

these surfaces as it is explained. 

4. Hold the ‘bones’, one in each hand 

and estimate which one has greater 

mass. Write your observations on 

exercise 2. 

5. Calculate the ratio of the bone’s 

mass to its volume for each one in 

exercise 3. The ratio of the object’s 

mass to its volume is called density. 

Then compare your findings in 

exercise 4.  
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Bone 2 has greater mass than bone 1. The exerted force

applied on our hand by bone 2 is greater than bone’s 1.

Bone 2 is constructed by much more parts than 1

63
1

0.5
63

63

31.5

Bone 1 has less density, it’s the hollow one, thus it’s the 

dragon’s bone. Density is related with the mass and the 

volume an object has. 
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Theory

Density is a measurement that compares the 

amount of matter an object has to its 

volume. Every pure substance has a unique 

density value, thus density identifies a 

substance. To calculate the density (usually 

represented by the Greek letter “ρ”) of an 

object divide the mass (m) of the object by its 

volume (V). An object with much matter in a 

certain volume has high density, while an 

object with little matter in the same amount 

of volume has low density. Objects with 

smaller densities float in liquids with greater 

densities. For instance, a cork floats if placed 

in a cup of water. 

ρ = m / V

ρ = density

m = mass 

V = volume

Formula for calculating Density

From the formula it is obvious that density, mass 

and volume are interrelated! As a matter of fact, 

density is directly proportional to mass and 

inversely proportional to volume. In other words, 

the bigger the mass of an object the bigger the 

density. While, the greater the volume it has the 

smaller the density.

Advanced information: 

L

W

H

Density

Volume

Volume is the amount of space occupied by 

an object. The SI (international system of 
3units) unit for volume is the cubic meter (m ). 

3
More units, such as cm  (cubic centimeters), L 

(Liters), mL (milliliters), etc are also used to 

quantify numerically the volume. Different 

ways are used to find the volume of different 

shapes, this is regarding the shape and the 

state of the object.  

- For a regular-shaped object the volume 

can be determined using specific formulas 

that multiply the three dimensions of the 

object. For example, the formula 

V= length x width x height is used to calculate 

the volume of a cube or a cuboid.  

a) Print the  page on an A4 paper twice.  last

b) Use the scissors to cut along the dotted line. 

c) Bend the paper along the continuous lines.

d) Wrap the two bones using the two side surfaces. 

e) Strap the edges of the paper using the Adhesive tape.

f) Note bone 1 and bone 2 on the paper as it is shown below.

Side surface for the Bones 

bone 1
bone 2
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Mass is the quantity of matter in an object. It 

is measured in kilograms in the International 

System of units (SI). In addition, different 

units such as grams are used for small 

objects (such as an apple) and tones for huge 

ones (such as a big ship). The instrument 

used to measure the mass of an object is a 

balance. The mass of a body is considered to 

be constant. For instance, if an object has a 

mass of 2kg on Earth, it would have a mass of 

2kg on the Moon.    

How could dragons fly?

- Moreover, the volume of a liquid in a 

graduated cylinder can be qualified by the 

reading of the cylinder.

-  Archimedes principle is used if the object 

has an irregular shape. An amount of water 

in a graduated cylinder determines the initial 

volume. When the object is placed into the 

cylinder the new reading defines the final 

volume. The difference between the two 

volumes equals to the volume of the irregular 

shape. 

The answer is simple! Dragons, like all birds, 

have hollow bones that enable them to fly. 

Hollow bones look like other bones, with the 

usual hard exterior. However, instead of 

being filled, hollow bones have air cavities 

inside. In other words, dragon bones have air 

sacs in them. Flying animals need so much 

oxygen to fly, for that reason their lungs are 

extended into their bones. Many people think 

that their bones are lighter from other 

similar-sized mammals because they are 

hollow. However, this is not actually true. In 

fact, birds’, and specifically dragons’, 

skeletons weigh about the same as other 

animals of the same size. The fact that 

dragons have hollow bones and weigh the 

same as other similar-sized animals is 

strange but true.  That is because their 

skeleton occupies a larger volume.

Vinitial

Vfinal

Mass

Quiz
Exercise 1 

3
The object on the right has a volume of 0,5m . 

a) Use the figure on the right to find the mass of 

the object and 

b) Use a calculator to calculate its density. 

Calculate the volume in each case.

Knowledge check: check what you have learned.

What is density? 

Which factors affect density?

How can we calculate the volume of a shape?

What is mass?

How could dragons fly?

Exercise 2 

2cm

1cm

1cm

a) b) c)

Volume = length x width x height

Volume =          x          x  

Volume = 
3cm  

40
55

40

ml ml ml

Volume of a cuboid Volume of water Volume of a pebble

Volume=          ml Volume = V  - Vfianl initial

Volume =           - 

Volume = ml 

a) Mass =           kg

2,0 kg
b) Density = mass / volume

Density =           / 

Density = 
3

kg/m  

2 1 1

2

40

4055

15

2.0

2.0 0.5

4.0



Print the current page on an A4 page twice.

Side surface for the Bones 


