SciTech11 – Electricity01

· The Pos. and Neg. of Electricity
The “Positives” and “Negatives’ of Electricity

The word electricity, comes from the Greek word “elektron”, which was Greek for amber.  As early as 600 B.C. the Greeks realized that amber, a fossilized resin from tree sap, would pick up small bits of dust, lint and other light materials when it was rubbed.  What the Greeks discovered was static electricity.

Static electricity is electricity that is “static” or not moving.  This static electricity can often be produced through rubbing (creating friction) between two different non-metallic materials (try a rubber balloon on your hair). 
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By the early 18th Century people knew off static electricity, but still did not understand how it worked.  A lot of that mystery was solved when a French Scientist named Charles Du-Fay (1698-1739) concluded that there must be two distinct types or “charges” of electricity.  These two opposite charges would repel against each other.  What Du-Fay and later scientists like the American Benjamin Franklin discovered, was that electricity had both positive and negative charges.  What we have learned about electricity since then is that the electrical nature of matter is due to the structure of the atom.  The nucleus or centre of an atom, contains positively charged protons and neutrally charged neutrons.  The nucleus is then orbited by negatively charged electrons.  As long as the number of protons inside the nucleus are equal to the number of negatively charged electrons orbiting outside, then the atoms is said to be neutrally charged.  To positively charge an atom you would have to loss some electrons so that there would be more protons.  To negatively charge an atom you would have to add electrons (so that there are more negative electrons than positive protons).  You have to add or subtract the electrons because the nuclear force that hold the protons and neutrons together is so strong that to separate the two would result in a nuclear reaction (can you say Atomic Bomb?)

Electrons on the other hand can be transferred relatively easy.  Simply putting two types of matter together can effect electrons.  When you rub two different types of matter together that is when the fun really starts.  By rubbing a comb through your hair you can transfer electrons.  The plastic in you comb will attract electrons from your hair thereby positively charging your hair (creating static electricity).  No matter haw you charge matter, electricity will always follow these three laws;

1. Opposite charges attract each other.

2. Similar (like) charges repel each other
3. Charged objects (either positive or negative) will attract neutral objects.
Current electricity is different from static electricity in that the word current implies movement.  In fact current electricity is electricity that is moving along a metal conductor (like copper wire).  A conductor is any material (usually metal) that allows electrons to flow through them.  Electrical wire is often coated with an insulator or a material that will not allow electrons to pass through it.  To avoid electricity escaping, all electrical wires are coated with an insulator like rubber or certain types of plastic.
We use electricity everyday.  We use electricity to power our alarm clocks and toast our bread in the morning and we use electricity to power our Disc players that we listen to in class (when we should be listening to our teachers). 

Electricity is brought to our homes by large electrical lines that transmit electrical power from large hydro-electric dams.  This electricity flows through power lines with varying degrees of currents.  An electrical current is similar to a current in a river.  In the spring time, with the run-off, the current or amount of water flowing by a certain point, increases.  We would measure the current in a river by counting the amount of litres of water passing that point in a given second.  You would then have the current of water in litres per second.  Measuring electrical currents work the same way.  You need to find a way to count the number of electric charges passing a certain point in a conductor (like copper wire) in a given second.  Because the number of individual electrons that pass a certain point is so large, (approximately 6, 240, 000, 000, 000, 000, 000 electrons pass through the wire that supplies power to your getto blaster) we have to measure current using the term ampere (A).  One ampere is 6.24 x 10 to the 18th power of electrons passing one point in one second.  Therefore your getto blaster uses one ampere (amp) of electrical current.   An electrical kettle may use 12.5 amps, a toaster 8.3 amps and a 100 watt light bulb will use 0.8 amps.
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1. Vocabulary – Use your readings, a dictionary, a textbook or an encyclopedia to provide definitions for the following terms;

Nucleus

Protons
Electrons 

Ampere

Conductor
Insulator

2. Answer the following questions using COMPLETE SENTENCES;

a. In your own words, describe the differences between static and current electricity. (2 mks for quality of description)

b. Using your own words, describe the make-up of an atom.  What are the components and how are they organized? (2 mks for the quality of your description and your inclusion of all parts of the atom)

c. What are the three laws of electricity? (2 mks for identifying the three laws)

3. Atoms of different types of matter are organized for scientists in the Periodic Table of Elements.  The periodic table will provide you with the atomic number of a particular atom.  The Atomic number indicates the number of protons that element has in its nucleus.  Because protons match up with electrons, the atomic number is also the number of the electrons found orbiting the nucleus.  With this information, you can sketch any atom.

Use a science text, the library or the internet to research and

determine the make-up of a helium atom.  Provide the atomic number and 

then sketch the atom with the proper number of protons, neutrons

and electrons.

You will be marked out of 5 for the proper information and out

of 5 for the quality of your sketch, for a total of 10 marks.
Total: ____/ 22
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