Experiment

with the elephant’s foot

As you have already learned elephants are
huge land mammals. Due to their huge and
massive size they have four wide and tall
feet. They are also featured by two big ears
and a long trunk!

Learning about: Pressure
Elephant’s foot
Elephants are the largest land mammals. For instance,
they can weigh up to 8 tonnes. Why do you think they
have wide and flat feet? Perform the following
experiment to find out!

Materials Needed:
®
- Engino (STH32).
- A small plastic plate full of flour.
- An A4 sheet.
- A heavy book.

Elephants, can neither run nor jump,
however they can only walk. They walk on the
tips of their fingers and the tips of their toes.
Elephants use their feet to listen through
vibrations in the ground. They have also the
ability to detect seismic vibrations and this
helps them to survive. Moreover, an elephant
footprint can indicate its height and its
approximate age.

Discover:
What is pressure?
Which factors affect the exerted
pressure?

Level Of Difficulty

1. Did you notice any change on the flour surface?
Can you guess the reason why this happened?

Procedure:
1. Find the instructions and build the
Elephant’s foot model.
2. Fully fill the plate with flour. Place
the A4 sheet onto the flour and press
with your hands in order to flatten
the flour surface. Remove the sheet
carefully.

It is surprising that an elephant can walk
silently. This is due to the fact that behind the
tips of their toes there is a soft cushion. This
way the thick epidermal layer tissue, which
the sole is covered by, acts like shock
absorbers.

– Have you ever wondered how an elephant
can uphold its huge weight?
- Did you notice that an elephant has the
ability to walk in deep mud without any
diﬃculty?
- What would happen if the elephant had thin
legs?

Are you ready to ﬁnd out the reason why
elephants have wide feet?
Let’s preform the next page’s experiment to
get answers for all these questions!
Get ready to discover how elephants can
uphold the tones they weigh and why their
feet are so wide!

3. For case 1 place the model
smoothly onto the flour as it is
shown on the picture on the right, let
it sit for a few seconds and remove it
carefully. Observe whether the flour
deformed and answer exercise 1.

I observed that the ﬂour surface deformed. Four
....................................................................................................
small holes were created on the surface. This was
....................................................................................................
because of the small area of the yellow parts
....................................................................................................
touching the ﬂour surface.
....................................................................................................
2. What do you observe now? Which factor did you
change since you reversed the model?

4. Flatten the flour surface as you did
in step 2. For case 2 turn the model
upside down (see the picture on the
right) and repeat the procedure of
step 3. Then do exercise 2.

I observed that the ﬂour surface did not deform as
....................................................................................................
before. By reversing the model the surface area was
....................................................................................................
increased. The surface area for this case is much
....................................................................................................
much bigger than the one in case 1.
....................................................................................................
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Procedure:
5. Flatten the flour surface as you did
before. For case 3 put the reversed
model smoothly back to the plate
and place the heavy book on top of it
(see the picture below). Remove the
model with the book from the plate
carefully. This way the same surface
is used but another factor has
changed. Think which factor has
changed and note your observations
on exercise 3.

3. Compare the ﬂour deformation for cases 2 and 3.
Which factor did you change this time? How did this
factor aﬀect the surface of the ﬂour?

Theory
Forces

By placing a book on the top of the model the mass
....................................................................................................
over the ﬂour surface was increased. This way the
....................................................................................................
applied force on the ﬂour surface was increased too.
....................................................................................................
Thus, the ﬂour deformed more in case 3.
....................................................................................................
4. Complete the sentences below using the
appropriate words from the box.
force, higher, increase, small, smaller, same

We cannot see forces, but we can understand
their effects when they are applied. When we
pull a rubber band we can see that it
stretches. A can is squeezed by the force
applied from our hand. Generally, in order to
change the shape of an object, temporarily or
permanently, a force must be applied on it.
Forces also cause objects to change their
motion. In order to make an object move we
must apply a force. The same applies if we
want to reduce the speed of an object or
change its direction of motion.

The relation between surface and acting force is

Gravity Force

called pressure.

Force is a push or pull acting upon an object
resulting in the object's interaction with
another object. There is a variety of types of
forces. One of the most known is the Gravity
Force. The force of gravity (also known as
Weight) is the force applied when the Earth
or any other massively large object attracts
any other object towards itself. All objects
near or upon Earth experience a force of
gravity that is directed towards the center of
the Earth.

- For the ﬁrst case, the weight of the model was
6. To sum up, in case 1 the surface
contacting the flour was tiny and in
case 2 by reversing the model the
surface was increased. Meanwhile in
case 3 by keeping the same surface
and placing a heavy book on top of
the model the force (weight) acting on
the flour was increased. Write your
findings and your conclusions on
exercise 4.

small areas and as a result
distributed into four ..................
a noticeable flour deformation was observed. The
higher the pressure.
smaller the area the ....................

weight
same
- For case 2, the applied force was the ...................
but acting over a larger area and not much flour
deformation was observed. The larger the area the
smaller
.........................
the pressure.
force over the same area
- For case 3 the acting .................
was increased and this had as a result a flour
deformation. An increase on the acting force causes
increase on pressure.
an ..................
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The magnitude of the force of gravity can be
found by multiplying the mass (m) of the
object by the gravity acceleration (g). On and
near the Earth's surface the value for the
acceleration of gravity is approximately
2
9,8m/s , and it's the same for all objects. The
value of gravity acceleration depends on the
distance that the object is from the center of
the planet and diﬀers from the one on the
surface of other planets. The farther the
object is from the center of the planet the
lower the gravity acceleration. In addition, a
satellite spinning around Earth has lower
gravity acceleration than a car being on the
surface of Earth.
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Area

Quiz

Area shows the size of a surface of a shape.
For example, the area of a rectangle equals to
the multiplication of the side lengths.

Area = a·b

b

Exercise 1
a

In each case put a tick √ in the box to indicate which of the two objects exerts more pressure.

Pressure
From our daily experience we know that if we
push a balloon with our finger, the balloon
will only deform. However, it takes little effort
to tear a balloon when we push it with a pin.
This is because the force is concentrated into
the tiny area at the point of the pin. Thus, the
amount of force acting on an area is called
pressure. Pressure is deﬁned as force per
unit area where the force acts. For an object
sitting on a surface, the force pressing on the
surface is the gravity force.

Case A

Case B

√

Advanced information:

√

Exercise 2

From the formula (see on the right) it is obvious
that pressure, force and area are interrelated.
Pressure is directly proportional to the applied
force while it is reversely proportional to the area
of the object surface. The greater the applied
force the higher the pressure. While the bigger
the surface of the object the lower the pressure.

P=F/A
P = pressure
F = the applied force
A = area of the object
surface
Formula for calculating Pressure

a) Why do skis have a large surface area?
b) Why do scissors have very small surface areas of contact on their cutting edges?
a) Skis have a large area because this is resulting in a lower pressure on the snow. This way the
.....................................................................................................................................................................................
skier will not sink into deep snow. The bigger the surface area the lower the exerted pressure.
.....................................................................................................................................................................................
b) Scissors have very small surface areas in order to achieve cutting. The smaller the area the
.....................................................................................................................................................................................
greater the pressure exerted on the object to be cut.
.....................................................................................................................................................................................
.....................................................................................................................................................................................

Pressure has a lot of applications in our daily
life. Have you ever wondered why trucks
have wide and many wheels? Wide wheels
have large area, thus less pressure is applied
on the road! Furthermore, the huge weight
the trucks have is distributed into the many
wheels. In this way less force, and therefore
pressure, is applied on the road from each
wheel. In this way heavy vehicles can move
on soft roads without sinking. If a force is
applied over a larger surface area, the
pressure is smaller. Moreover, when the
force decreases the pressure decreases as
well!

Knowledge check: check what you have learned.
What is force?
Which force attracts any object towards the centre of a planet?
What is area?
What is pressure?
Which elements aﬀect pressure?
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