Experiment

with the rocket launcher

As you have already learnt rockets use liquid
fuels in order to escape from the Earth’s
gravity. Space exploration is made possible
thanks to Newton’s third law which states
that for every action there is a reaction.
Gravity pulls back anything that tries to
escape from Earth. This force is so strong
that the velocity needed to escape the Earth’s
gravitational pull is about 40000 km/h!
Therefore, space scientists had to invent
powerful propulsion methods that would
achieve these speeds.

Learning about: Energy and Newton’s 2nd
Rocket Launcher Law
The first object to attain escape velocity of the Earth
was the spacecraft “Luna 1" in 1959. Escape velocity is
the minimum speed that an object should obtain to
surpass the Earth’s gravitational influence.

Discover:
The energy conservation.
Newton’s 2nd Law.

Materials Needed:
®
- Engino (STH61).
- Measure tape.

Procedure:
1. Find the instructions and build the
Rocket Launcher model.

The rocket uses liquid fuel that releases
extremely high energetic gases that push the
ground with a huge force. According to the
third law, the ground pushes the rocket back
with equally huge but in opposite direction
force resulting in moving the rocket upwards
in a very high velocity. The velocity that a
rocket is required to gain in order to escape
from the Earth’s gravitational ﬁeld is called
escape velocity.

2. For safety reasons, it is better to
conduct the experiment at a
spacious place and make sure that
no one is standing to the direction
of the projectiles.

- How is the rocket velocity related with the
oﬀered energy?
- Which forms of energy does a rocket have
when escaping from Earth?
- Is it easier or more diﬃcult to launch a
heavier rocket?

Are you ready to ﬁnd out how spaceships can
escape from the Earth’s gravitational pull?
Let’s preform the next page’s experiment to
ﬁnd out how a rocket achieves escape
velocity!
Get ready to learn about energy and how it
can be converted from one form to another.

3. Place the rocket sample on the
model as it is shown on the right.
Hold the base of the model with one
hand to keep it stable and apply a
force on the edge of the rod with the
other one. Observe what is
happening and do exercise 1.
4. Place the rocket back to the model.
Repeat a launch but in this case apply
a weak force. Observe the distance
the rocket travelled. Then, execute a
second launch by applying a greater
force to the rod. Observe the
travelled distance and answer
exercise 2.

1. Complete the sentences using the words from the
box.
body, force, escaping, launched, velocity
As soon as you applied a ................. to the rod, the
rocket gained .................. . This is called conservation
of energy. The energy from our .................., called
chemical, was converted into another form of
energy, called kinetic, and thus the rocket was
...................... . A similar conversation of energy takes
place when a rocket is ................... to Space.
2. In which of the two cases (weak / greater force) did
the rocket travel further? What is the relationship
between the applied force and travelled distance?
....................................................................................................
....................................................................................................
....................................................................................................
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Procedure:
5. Build a second rocket sample as it is
shown below.

3. Put a tick ✔ to indicate which rocket launched
further.
Rocket

1st Trial

2nd Trial

3rd Trial

Velocity and acceleration
In order to figure out the concept of Newton’s
2nd law we need to understand the notion of
velocity and acceleration first.

1

Any moving object has velocity. Velocity is
the change in distance over time. In simple
terms, if you are able to cover more distance
in less time then you have a higher velocity.

2
6. Load both rockets on your model.
For this case you will be launching the
two rockets simultaneously. Apply a
great force on the edge of the rod
and be careful not to break the
model. A second person can be
helpful to see the exact points where
the projectiles hit the ground.
Complete the table on exercise 3 for
the 1st trial. Repeat the procedure
two more times to complete the
table.

Theory

Acceleration is the change in velocity of
an object, from slow to fast or from fast to
slow. Acceleration and travelled distance are
interrelated.

Forces and Newton’s 2nd law
4. Recall that the applied force is the same for the
two cases. What is the diﬀerence between the two
rockets? How does this factor aﬀect the travelled
distance you observed?

We cannot see forces, but we can understand
their effects when they are applied. 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. For instance we apply a force to
make an object move, stop or change the
direction of movement.

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

Newton's Second Law states that the sum
of forces acting on an object is equal to
the mass of the object multiplied by the
acceleration of the object. Newton used the
word “mass” as a way to say “quantity of
matter” or "how much there is of something".

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

5. Which of the following statements are true and
which are false? Put a √ to the correct box.
a) Launching a heavier rocket to space would
demand more energy and more cost.

Advanced information:
True

False

b) Energy conservation is not valid for rockets and
spaceships.
7. Do exercise 4 and 5.
True
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False

From the formula it is obvious that force, mass
and acceleration are interrelated! As a matter of
fact, force is directly proportional to mass and
acceleration. Therefore, for the same mass, the
bigger the force the bigger the acceleration.
Whereas to achieve the same acceleration, the
bigger the mass the more force is needed.
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F=mxa
F = force
m = mass
a = acceleration
Formula for Newton’s second law

Conservation of energy

Quiz

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 a spaceship escapes from Earth it
converts the chemical energy (liquid fuels)
into mechanical. Mechanical energy consists
of two different forms, the kinetic and the
potential energy which are explained below.

Exercise 1
In the pictures below you can observe various forms of energy. Choose the correct one from the
box, the main form of energy depicted in each picture and write it in the space provided.
kinetic, potential, thermal

During any kind of energy conversion, some
energy is lost to the surroundings. “Lost”
does not mean ‘disappeared’, just that some
of the energy has been wasted
unintentionally to something else. In addition
to the spaceship’s example above the
mechanical energy is less than expected due
to the fact that some energy is converted into
two other forms, sound and thermal energy.

energy

energy

Exercise 2
A force of 20N is applied to the golf ball which has a mass of 0.05kg.
Using the formula: acceleration = force ÷ mass calculate its
acceleration.

Forms of Mechanical Energy
One of the most common forms of Energy is
the kinetic energy which is the energy of any
object in motion. The bigger the mass of a
moving object and the higher its velocity, the
more kinetic energy it will have.

acceleration
= force ÷ mass
................................................................................................................................
acceleration
=
÷
................................................................................................................................
2
acceleration
=
m/s
................................................................................................................................

An object that is not moving may still have
the potential to do something! This “stored”
energy is known as potential energy. There
are various forms of potential energy, the
most obvious one is the one caused by the
Earth’s gravitational pull. The bigger the mass
of an object and the higher it is positioned
the more potential energy it has!

Knowledge check: check what you have learned.
What is velocity and acceleration?
What does Newton’s 2nd law state?
Which factors aﬀect the acceleration of an object?
What is conservation of energy?

For instance, if you hold up some books and
then let them go, the potential energy will be
converted into kinetic energy.

Which are the two forms of mechanical energy?
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