Experiment

Learning about: Energy conversion

with the alligator’s bite

As you have already learned alligators have one of the
strongest bites of any living animal! Scientists have
discovered that the alligator’s bite force is strongly
interrelated with its body size, instead of the variations in
jaw shape or size. The alligator’s jaw muscles generating
the downward force are immensely powerful. Meanwhile
the muscles an alligator needs to open its jaw are much
weaker than the muscles needed to shut it. That is the
reason why a human can hold the jaws of an alligator shut
with bare hands. It is impossible for a human to shut an
alligator’s mouth but it is possible to hold it shut!

Discover:
What is energy?
The conversion of energy.

Alligator’s bite
The alligator’s bite is one of the strongest bites among
the animal kingdom! Powerful muscles of their jaw
convert one form of energy into another. You can
simulate this with a different energy conversion.

Level Of Difficulty

Materials Needed:
- Engino® (STH12).
- Rubber band (length around 8cm)
side view
Procedure:
1. Build the Alligator’s bite model.

- Where does the alligator get the energy to open its jaws?
- Which are the diﬀerent forms of energy?
Are you ready to discover what is energy?
Let’s preform the next page’s experiment to ﬁnd out the
answers for all these questions!
Get ready to discover what forms of energy an alligator has
and how these are related! Learn how one type of energy can
be converted into other forms.
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2. For case 1 hold horizontally the
alligator’s lower jaw by its sides with
your one hand and slightly elevate
the upper jaw with the other one. Let
the upper jaw free and complete
exercise 1.

1. What do you observe? Can you explain your observation?
...............................................................................................................................................
...............................................................................................................................................

upper jaw

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

lower jaw

...............................................................................................................................................
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Procedure:
3. For case 2 turn your model upside
down. Hold horizontally the lower jaw
with the one hand and move the
upper jaw downwards with the other
hand. Let the upper jaw free. Answer
exercise 2 and 3.

2. What do you observe in this case? Does the upper jaw move back to its
initial position? Why do you think this is happening?
......................................................................................................................
......................................................................................................................
......................................................................................................................

3. Complete the gaps in the sentences using the words from the box.
falling, converted, energy, called

side view

In the ﬁrst case the upper jaw’s stored energy due position is ......................
4. For case 3 place the rubber band
on the model as it is shown below.
Hold the lower jaw by its sides with
your one hand and elevate the upper
jaw with the other one. Be careful as
the band may break under very
high tension. Let the upper jaw free
and observe what will happen. Then
do exercise 4.

Theory
Energy
Energy comes in many forms; we can see or feel energy in nature
such as in winds, waves and sunlight or we can chemically produce
it using for example fuels and batteries.
A fundamental principal in physics is the law of conservation of
energy. It states that in an isolated system the total amount of
energy remains constant over time. Energy can only be converted
from one form to another. When an alligator eats food its body
converts the chemical energy into mechanical (kinetic and
potential) or thermal energy.

potential energy. When letting the upper jaw free it is .................... (moving),
the potential energy is ........................... into another form of energy called
kinetic. In the second case there is no ...................... conversion since the
upper jaw is not moving!
4. What happened in this case? Which energy conversion took place this
time? Note that a rubber band has elastic energy stored when tensed.
...............................................................................................................................................
...............................................................................................................................................
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Kinetic Energy
One of the most common
forms of Energy is the kinetic
energy which is the energy of
any object in motion. The word
“kinetic” comes from the Greek
word “κίνησις” (kinisis) which
means “movement”. The bigger
the mass of a moving object
and the higher its velocity, the
more energy it will have.

Advanced information:
From the formula (see on the right) it is obvious
that kinetic energy, mass and velocity are
interrelated! As a matter of fact, kinetic energy is
directly proportional to mass and to the square of
the velocity. In other words, the bigger the mass
of a moving body and the greater the velocity it
has, the more kinetic energy it will have.
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KE = ½ x m x v2
KE = Kinetic Energy
m = mass of the object
v = velocity of the object

Formula for calculating
Kinetic Energy

Potential Energy
Advanced information:
The equation (on the right) shows how to calculate
the potential energy of objects at a height. The
equation shows that all the factors governing the
object’s potential energy are directly proportional
to it. The Gravitational acceleration (g) value is
specific on the surface of each planet. The greater
the mass of the object and the higher it is
positioned the more potential energy it has!

Peg = Gravitational
Potential Energy
m = mass of the object
g = gravitational acceleration
h = height of the object

Exercise
a) A ball has a mass of 0,5kg and it is positioned in 2m
height. It is given that the gravitational acceleration on
2
the Earth’s surface is 10m/s . Calculate the gravitational
potential energy.

Formula for calculating
Potential Energy

Elastic Energy
Another form of potential
energy is the elastic energy. It
can be found in stretched
rubber bands, squashed
springs and inflated balloons.
All these objects contain stored
energy when they are
deformed which affects their
surrounding environment once
released.

Quiz

PEg = m x g x h

Advanced information:
Looking on the formula on the right we can
conclude that the elastic potential energy is
directly proportional to the spring constant and to
the spring displacement from the natural size. The
stiffer the spring the greater the spring constant.
The bigger the spring constant and the higher the
displacement from the natural size the more
elastic potential energy it has!

b) Complete the gaps using the words: gravitational
potential and kinetic to show the energy conversion
that takes place when you let the ball free to fall down to
Earth.
Position A: the
............................................ energy

grav. pot. energy = mass x grav. accelaration x height

2m

An object that is not moving
may still have the potential to
do something! This “stored”
energy is known as potential
energy (PE). The most obvious
form of potential energy is the
one caused by the Earth’s
gravitational pull. If you hold
up some objects e.g. books and
let them go, then they will fall
on the ground!

grav. pot. energy =

x

grav. pot. energy =

Joules

x

is converted into
Position B:
............................................ energy.

PEe= ½ x k x x2
PEe = Elastic Potential
Energy
k = spring constant
x = displacement from
natural size

Formula for calculating
Elastic Energy

Knowledge check: check what you have learned.
Where can we ﬁnd energy?
What is conversion of energy?
When does an object have kinetic energy?
When does an object have elastic potential energy?
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What is gravitational potential energy?
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alligator’s bite
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