Faster, higher, stronger
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„Citius, altius, fortius” as the official slogan of the Olympic games states. From the beginning people fight for overcoming their limits, being the strongest, the fastest, the happiest, for the feeling of freedom and for proving their ability to conquer the Nature and its bounds.


To leave the surface of the Earth is one of the mysteries has been tried by many to get higher and further form the living-space determined by the gravity with the highest speed and the lowest demand on energy. The aim of our experimental presentation is to demonstrate how our ancestors rose above and got further and faster. In the first part we collect the different methods to launch objects referring to the physical background of the occurrences. In the second part we show methods for the acceleration of the objects after the launching.

I.  Methods to launch objects

Toothpick-bomb
Build a bomb with 5 normal toothpicks. Stretch the toothpick to each other. If we burn one of the edges of this bomb and release the stretched connection of the toothpicks, the pieces of it will rise upward to even one meter high.

Stored-energy toys (Figure 1)
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Toys can demonstrate how energy can be stored, transferred or transformed. Usually a spring or a piece of rubber helps in storing the energy. 

Pop cannon (Figure 2)
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The pop cannon has an open muzzle which can hold a small plastic ball. The cannon is loaded by pushing the plastic ball into the muzzle. It can be fired by squeezing the handle sharply with the hand, by compressing the air in the chamber. 

Astroblaster
This toy can be used when teaching conservation of momentum and energy. If a small elastic rubber ball is dropped immediately after a large one, the small ball will be shot back up into the air after the two balls strike the floor. If the mass of the small ball is appropriately chosen, the other ball will completely stop at the floor and the smaller ball will rebound to about nine times its original height. 

Faster than free fall

Drill a small cavity on one end of a 60-80 cm long wooden slat, to which you can put a small metal ball. Fix the other end of the slat to a table in a way that it can turn. Support the slat with another wooden stick under the cavity to get a slope. Secure a little basket or holder on the slat 10 cm further from the cavity. With a rapid movement take away the supporting stick and the ball falls down. With changing the angle of the slope you can find the right altitude of the basket (it depends on the length of the slat) and the ball falls into it. Applying the conservation of energy, and Newton’s laws of motion to this problem a surprising result is that the end point of the rigid slat moves with an acceleration which is bigger than the gravitational acceleration. 

An ethereal sailing boat

A light sailing boat can be driven when floating on water with some drops of ether or a liquid soap, as these materials break the surface tension.

Jumping disc

It is a scientific gadget demonstrating the principle of differential expansion. It is made from two thermostatic metals bonded together.

Lorentz’s cannon 

A light metal ring can be launched with an electromagnetic effect. A changing current in the coil creates an accompanying changing magnetic field in which the ring lies. That field in turn creates a current in the ring such that the magnetic field of the induced current is opposed to the magnetic field of the coil. The second magnetic field supports the ring in the first magnetic field. If the current is switched on, the sudden change of current in the coil induces a larger current in the ring and thus a larger magnetic field that may be sufficient to send the ring upward.

II. Rockets accelerated after the launching

Balloon rocket (Figure 3)

Blow up a balloon and then release it so that it flies around the lab. This is a classic demonstration of Newton’s third Law of motion and the conservation of momentum. A variation of this simple experiment is the controllable rocket by the fixing the balloon to a plastic straw which is threaded on a taut line across the lab.

Carbon dioxide rocket (Figure 4)

The carbon dioxide rocket trolley is a piece of apparatus for the study of momentum. It is simply a soda siphon bulb mounted horizontally on a small trolley. Puncture the bulb allowing the carbon dioxide gas to rush out – the reaction on the bulb making the trolley move off in the opposite direction – orbiting the retort stand at high speed.

Water rocket (Figure 5)
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This toy is a rocket-propelled missile. After filling the rocket with some water pump air inside the rocket. When sufficient air has been put in the rocket is launched, the high air pressure within the rocket ejects a stream of water and the rocket flies up (conservation of momentum)

A car driven by balls (Figure 6)
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Fix a slope to a small trolley in which four metal balls (1-2 cm diameter) can be placed. Put a locking mechanism to the top of the slope which let only one ball to roll down on the slope at the same time. As the balls roll down the slope after each other the velocity of the trolley becomes bigger and bigger (conservation of linear and angular momentum and the conservation of energy).

A small volcano (Figure 7)
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Take 2-3 spoon ammonium-dicromate ((NH4)2Cr2O7) on a wire netting and hold a burning wooden stick to the middle of the small pile till it begins to spark. The beautiful occurrance is similar to the eruption of the volcano. In the process the chemical energy is transformed into kinetic energy of  ashes.

With our presentation we offer a further opportunity to the physics teachers for making physics popular. With the help of these experiments - we hope - teachers can make pupils accept that this part of our life (flying, space research) like others can be understood only with the knowledge of the basic laws of the nature.

