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Kinder eggs and physics?

These simple
physics experiments
add an extra
surprise to your
Kinder Surprise
chocolate eggs.

Figure 1:

A Kinder
Surprise egg and a
selection of the toys
that can be found
within
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M ost people are likely to have
come across Kinder Surprise®
chocolate eggs. These hollow
chocolate eggs contain a surprise,

in the form of a small toy (figure 1),

hidden inside a plastic egg-shaped
container. However, not everybody

realises that the plastic inner
containers can also be used in simple
physics experiments.

The experiments presented here,
which are quick and easy to do
and use readily available materials,
challenge students to predict and
explain the results. They can be
used as teacher demonstrations or
experiments for small groups of
students. Depending on the level of
explanation provided, the activities




can be used with children as young
as seven or as old as 16.

A self-righting toy
The shape of the plastic egg can

be exploited to create a well-known
children’s toy, a self-righting dummy.

Materials

* A plastic container from a Kinder
€88

* DPlasticine® or other modelling clay

* Asmall, heavy object such as a
metal nut or small magnet

* Optional: pencils and stickers to
decorate the egg

Procedure

1. Use the Plasticine to fix the heavy
object into the bottom of the
plastic egg.

2. Close the egg.

3. Decorate the outside of the egg
(optional, figure 2).

4. Push the egg: it should right itself
easily because its centre of gravity
has been lowered by the additional
weight.

A demonstration of buoyancy

Demonstrate how the floating
behaviour of the plastic eggs depends
on their density.

Materials

* 3 plastic containers from
Kinder eggs
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What an interesting and innovative way to investigate some of the most
fundamental concepts of physics! The activities can be used to carry out
investigations into, for example, the centre of gravity, stability, resultant
force and pressure in liquids.

All the materials required are readily available and the instructions are
easy to follow, making the activities suitable for students to perform in
groups. Why not ask the students to predict what will occur, investigate,
observe what happens and then reflect on their findings? This can be
a fun and playful way to eliminate misconceptions and learn what is

behind some behaviour that is usually taken for granted.

I am sure that the students will enjoy collecting the Kinder Surprise plas-
tic containers for their physics lessons — a great excuse to eat chocolate!

* Alarge bowl of water

* SGalt solution (NaCl, at least
3% w/v)

Procedure

1. Fill one plastic egg with pure
water (to fill it, submerge the open
egg in water and close it there).

2. Fill another egg with the salt
solution.

Figure 2:
A self-righting
dummy made
from a plastic

€gg

y of Jozef Ondey,

Catherine Cutajar, Malta

3. Keep the third egg empty, i.e. filled
with air.

4. Put the three eggs into the bowl of
water and observe their behaviour.

One egg will float on the surface of
the water, another will sit just below
that level, and the third will sink to
the bottom. Present this experiment
to students as a mystery problem-
their task is to explain the different
behaviours of the eggs (figure 3).
The students could do some further
investigative work by putting
different numbers of small coins
into the eggs and noting the floating
depth.

About what happens

When solving this mystery, students
soon discover that the eggs are of
different weights and hence different
masses. Since the volume of the
eggs is the same, it must be their
density that is causing the difference
in behaviour. The highest density
belongs to the heaviest egg (the one
filled with salted water), and since
its density is greater than the density
of the water in the vessel, the egg
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The mysterious motion of a
Kinder egg

Puzzle your students with the effect
of friction inside the plastic egg.

Materials

* A plastic container from a Kinder

" Figure 3: e88
gure 3:
The different * Fine cotton or nylon thread
behaviours of the * A steel ball with a hole in it (or
loaded eggs a nut)

s * A wooden or cork ball with a hole
E in it

§ sinks to the bottom. The egg ° Ashort length of bent hose or a

2 filled with pure water has plastic drinking straw, somewhat
50; approximately the same density longer than the plastic egg

g as the water, so it hovers just * A pair of scissors or other sharp

* below the water surface (with implement to pierce the plastic egg

the plastic of the container
being sufficiently light to hold Procedure

it there). Finally, the egg filled To prepare the experiment:
with air has a lf)wer density 1. Make holes in both ends of the
than water, so it floats on the plastic egg.

water.

Figure 5:
A: The plastic
egg slides down to
meet the wooden ball;
B: With the steel ball
below, the egg remains
part-way down the

thread.

Figure 4:

A: The plastic egg
cut open to show the
contents; B: A graphi-

cal representation, with

1 representing the

point of friction
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. Pass the thread through one hole,
through the bent hose or drinking
straw, then through the other hole
(figure 4).

3. Close the egg.

4. Attach the steel ball (or the nut)
to one end of the thread and the
wooden or cork ball to the other
end.

To perform the experiment:

1. Ask your students to hold the steel
ball in their hand and let the egg
(or the nut) hang down.

The egg slides down the thread
towards the wooden or cork ball
(figure 5A).

2. Your students should then repeat
the experiment, changing the posi-
tion of the balls so that they are
holding the wooden or cork ball.

This time, the egg does not move
down but stays in a stable position
on the thread (figure 5B).

3. Ask your students to explain what
they observe. What is happening
inside the egg?

About what happens

When the light wooden or cork ball
hangs below the egg, the thread is not
under significant tension and there
is little friction between the thread
and the hose (figure 4B), thus the egg
can move easily. If we turn the whole
system upside down so that the steel
ball hangs down, the thread is under
significant tension and presses onto
the angle of the bent hose (figure
4B); this significantly increases the
frictional force so that the egg cannot
move any more.

A similar effect could be obtained in

other ways, and it might be interesting

to ask your students to discover them:
to create the same resultant behaviour
but with a different method.

Against the flow

Demonstrate how a difference in
pressure causes the plastic egg to float
against the flow of water.

44 | Science in School | Issue 32 : Summer 2015

Figure 6:

Against the flow:

the plastic egg floats
on the water instead
of falling out of the

tube.

Image courtesy of Jozef Ondera

Materials

* Aplastic container from a
Kinder egg

* Along transparent tube that is
closed on one end, e.g. a measur-
ing cylinder. Its diameter should
be slightly larger than that of the
plastic egg

Water

Procedure

1. Put the empty egg into the tube so
that it falls to the bottom.

A Kinder
Surprise

2. Start pouring water into the tube.
The egg rises up the tube.

3. Completely fill the tube with wa-
ter, cover the top with your hand
and turn the tube upside down.

4. Hold the tube in an upside-down
position and remove your hand,
allowing the water to flow out.

Instead of falling out of the tube,
the egg floats on the water
(figure 6).

About what happens

Once the system is upside down,
water begins to flow around the
egg. Thus the egg is effectively
surrounded by water. Below the egg is
atmospheric pressure; above the egg,
the pressure is equal to atmospheric
pressure minus the pressure of the
water surrounding the egg. Hence
the egg experiences an up-thrust
equivalent to this pressure difference.
Put another way, because the water
surrounds the egg, the egg will float
upwards.

The egg equilibrium

Demonstrate how moving the centre
of mass changes the equilibrium
position of the plastic egg.

Materials
* Aplastic container from a
Kinder egg
* A water-proof marker
* Approximately 30 cm of thin wire

* Anon-absorbent object, the right
size and shape to fit firmly into
one end of the plastic egg and
with a density greater than air and
less than water (e.g. expanded
polystyrene)

° Atransparent container of water,
e.g. a measuring jug

* A pair of scissors or other sharp
implement to pierce the plastic egg

°  Water
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Figure 8:

The plastic egg
turning upside
down in water
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Procedure
To prepare the experiment:

1. Using the water-proof marker,
mark each end of the egg (e.g. a
circle on one end and a cross on
the other). (If you are using the
old design of the Kinder egg, see
figure 7, you can simply use two
halves of different colours.)

2. Pierce holes on both sides of the
middle of the plastic egg. Pierce
additional holes at both ends of the
plastic egg.

3. Wedge the non-absorbent object
firmly into one half of the plastic
egg.

4. Thread the wire through the holes
and twist the ends together to
make a handle, then close the egg.
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To perform the experiment:

1. Holding the egg by the wire, note
which mark (e.g. circle or cross) is
on top.

2. Push the egg to set it swinging.

The egg returns to its previous po-
sition, with the same mark on top.

3. Immerse the egg in the jug of
water. As the water enters through
the holes in the egg, the egg turns
upside down (figure 8).

4. Remove the egg from the water.

As the water flows out of the egg,
the egg returns to its original position.

Figure 7:

The orange egg
is the new (hinged)
design; the green
egg is the old (two-
part) design.

About what happens

In air, the egg is in a stable equilib-
rium position with the non-absorbent
object in the lower half of the egg:
the centre of mass is below the axis
of rotation, which passes through the
pivot. Thus when the egg is deflected
from its equilibrium position, the mo-
ment of the gravitational force with
respect to the rotational axis causes
the egg to return to its original position.

When the egg is submerged, water
enters the egg (as can be seen by the
escaping bubbles of air), but the non-
absorbent object ensures that only
the upper half of the egg can fill with
water. As the upper half becomes
heavier than the lower half, the
position of the centre of mass changes
and the egg rotates, so that the centre
of mass is once more below the axis of
rotation.

Kinder-egg circus artist

Can your students discover
what makes the plastic egg turn
somersaults?

Materials

* Per group of students, one plastic
container from a Kinder egg

* Aselection of objects of different
shapes (including balls), sizes and
weights that are small enough to
fit into the plastic egg

* Aninclined plane

Procedure

1. Place the pre-prepared plastic egg
onto the inclined plane and ob-
serve your students’ amazement:
instead of simply rolling down the
slope, the egg turns end over end,
doing somersaults like a circus
artist!

2. Give each group of students a
plastic egg and a selection of
objects, and ask them to repro-
duce the behaviour of the egg you
demonstrated.

Alternatively, you can give them
the pre-prepared egg as a ‘black
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box’ and ask them to explain its
behaviour without opening it.
By shaking and turning the ‘black

box’, the students will realise that
there is a round object inside the
egg. By putting different balls into
an empty egg, they will find a ball of
the right size and sulfficient weight
to make the egg to turn somersaults.
Then they should be able to explain
the behaviour.

About what happens

When the egg is placed on the
inclined plane, the ball inside will, as
a result of gravity, roll down to the
rounded end of the egg. This causes
the upper end of the egg to lift up and
the whole egg (the circus artist) to
overturn. The ball inside the container
will then roll down again, causing the
egg to somersault further.

Your ideas?

We hope that our suggestions
have given you some ideas for your
own experiments. Why not leave a
comment on the online version of this
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Figure 9:
The Kinder-

egg circus artist:

turning somer-
saults

article, telling us how you used our
ideas and what other experiments
you tried? Did they work well? What
could have been improved?
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