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UNIT 13

ELECTRICITY AND MAGNETISM

1.- Experiments which demonstrate that there are electrical charges in materials and that they can move under certain circumstances / conditions.

a) Rub a rod of non-conductive material with a cloth, then put the rod near a small ball of non conductive material suspended by a thread. First, the ball will be attracted by the rod but after both have been in contact, they repel each other. If we bring the rod close to a small jet of water, it will bend towards the rod. WHY?
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Explanation of the phenomenon.


Materials are made of atoms that contain equal numbers of positive charges (protons in the nucleus) and negative charges (electrons orbiting in a shell around the nucleus)
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In some materials, electrons move easily from one atom to another; these materials are called conductors. In other materials, it is necessary to provide a certain amount of energy to allow electrons to do the same. These materials are called non-conductive materials.

What happened when we rubbed the rod shown in the following image:
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	Negative charges jump to the cloth when rubbed with a non-conductive rod, but this effect does not take place in a conductive rod.


Later, when we brought the rod closer to the ball, the positive charges in it were repelled by the positive charges of the rod, while the negative charges were attracted towards it, so the ball approaches the rod.
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When they touch each other, the negative charges jump to the rod, but the rod is much bigger than the ball, so it is still charged positively and repels the ball, because it is also positively charged.
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Similar experiments:

-Electroscope.
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- Deviation of a water jet.
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http://en.wikipedia.org/wiki/Electrostatic_induction
2.- Experiment that demonstrates that electrons which move along a wire produce a magnetic field.


Surround a compass with a couple of turns of wire. Then connect the wire to a DC power supply. The compass will go off track and will deviate from North. If we cut the current, the compass will return to its original position, pointing North. 
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This effect was discovered by the Danish scientist, Oerested, in 1820. But WHY is it produced?

Explanation of the phenomenon.


When electrons move in a wire, they produce a magnetic field that affects the compass because the compass is a magnet. Compasses are attracted by the magnetic field of the Earth, but if a stronger magnetic field is placed near them, they are attracted by it and deviate from the North.

http://www.youtube.com/watch?v=_nntO8wkbz4
Going further with the experiment. 


If a magnet moves when an electric current is near it, would we be able to produce an electric current moving the magnet near a wire? We are going to do the experiment with a magnet, a coil and an amperimetre. 

The movement of a bar magnet into a wire coil attached to an ammeter is one of the Englishman, Michael Faraday's famous demonstrations. Here are the basic observations: 
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	Here the magnet is being pushed into the coil.

The ammeter shows current induced in a positive direction.
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	Now the magnet is stationary inside the coil.

There is no current being produced in the coil, shown by the zero reading on the ammeter
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	Finally the magnet is being pulled out.

The ammeter shows current being induced in the opposite direction to before.

	http://www.gcse.com/energy/generation2.htm



The simplest generator consists of just a coil of wire and a bar magnet. When you push the magnet through the middle of the coil, an electric current is produced in the wire. The current flows in one direction as the magnet is pushed in, and in the other direction as the magnet is removed. In other words, an alternating current is produced. If you hold the magnet absolutely still inside the coil, no current is generated at all. Another way of producing the current would be for the magnet to be rotated inside the coil, or for the coil to be rotated round the magnet.


This method of generating electricity, called induction, was discovered by Michael Faraday in 1831. He found that the stronger the magnets were, the more turns of wire in the coil, and the quicker the motion of the magnet or coil, the greater the voltage produced. Faraday also observed that it was more efficient if the coil was wound around a metal core, as this helped to concentrate the magnetic field.

http://www.pbs.org/weta/roughscience/series1/challenges/generator/
3.-Other ways of producing electricity.

The way of producing electricity through electromagnetism, explained above, is the main source of the electricity that arrives to our homes and the industry, but there are other forms of producing electricity:

* Thermocouple.


If we put two different conductors in contact and heat them, the electrons move from one to another. The flow of electrons is proportional to the heat we apply. For this reason, thermocouples are widely used in temperature sensors.
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* Piezoelectricity.


Certain materials, when compressed, distribute their electrical charges, so that negative charges accumulate on one side while positive charges accumulate on the opposite side, creating in this way a difference in electrical potential. If we join this two sides through a cable the electrons will move from one side to the other, creating a electrical current. 
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The inverse is also true. when a piezoelectric material is subjected to an electric field, it will change dimensions.

* Photoelectric effect.


Some materials exhibit a property known as the photoelectric effect that causes them to absorb photons of light and release electrons. When these free electrons are captured, an electric current results that can be used as electricity.
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* Chemistry.


If we place two different metals in certain solutions, a flow of electrons begins between the two metals if we connect them through a wire. If we break the connection, the flow stops. For this reason, this is a good way of storing electricity and using it when necessary.


Video: Ohm’s law

http://www.youtube.com/watch?v=axyT2TFvH_U
Water - Electricity analogy: 

 http://www.youtube.com/watch?v=7_7NO2Np5-s* Video:
* http://www.ikalogic.com/resistors-volt-and-current/
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Electrical guide: Thomas Alba Edison http://www.gutenberg.org/files/38384/38384-h/38384-h.htm
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HOW DOES A ..................................... POWER STATION WORK?

This way of producing electricity has some:

-Advantages:

-Disadvantages:


