Unit 10: Electricity & Magnetism
Content Outline: Electricity Basics (10.1)

I. Sub-atomic particle with charges

A. Protons
1. These possess a positive charge, but found stationary in the nucleus of the atom.

B. Electrons
1. These possess a negative charge, but are founding orbiting around the nucleus.

2. They have kinetic energy. This KE is important in discussing electricity.
C. The Law of Electrical Charge

1. States “Like charges repel each other; unlike charges are attracted.”

2. So electrons will flow from an area of high negative potential to an area of low negative (positive) potential; just like diffusion.
D. Electric Force

1. This is the force that exists between charged particles.
2. This force extends outward away from the particle; this outward extension is called an electric field.
II. Ways to charge a substance
A. There are three ways to put a charge on a substance such as, metals, plastics, and glass.

1. Friction  
a. This is when electrons are “wiped” away from one area to another.

b. This can lead to Static Electricity.   
For example, rubbing a balloon on your hair. The balloon will become charged and “cling: to a wall. Or dragging your feet on carpet. You build up charge and when you touch someone or something metal. You get a “shock”

2. Conduction

a. This is the exchanging of electrons by direct contact.
3. Induction
a. Unlike charges are attracted to each other, but never come in contact with each other.

III. Ways to move electricity from one place to another

A. Electrical Conductors    
1. These are materials that allow charges to move through them easily.

For example, metal wires and water.

2. Things that affect a materials ability to conduct electricity:

a. The thickness of a metal wire. The thicker the better conduction.

b. The length of a wire. The longer the weaker the conduction.

c. The temperature of the wire. The hotter the slower the conduction.

d. The metal of the wire. Most wires are copper, as it is a great conductor.
B. Electrical Insulators  
1. These are materials that do not allow charges to move through them easily.

For example, glass, air, wood, and rubber. That is why electrical cords are covered in rubber…so you do not get shocked touching them.

IV. Electrical Current Terms:

A. Circuit   
1. This refers to a circular flow of electricity from origin through a wire to a device we wish to perform work, then out of the device by a wire, and back to the source.

2. The electricity (flow of electrons) makes the device work. The electrons are flowing from a source (high potential) to opposite end of the source (low potential)

B. Current  (A)    
1. This is the measurement for the amount of electron flow.

2. It is measured in Amperes (Amps).
3. For calculations, it is represented as I
4. There exists two types of current:
a. Alternating current   

i. The electrons move in a back and forth movement to create the electric field.

ii. This is the type of current that powers our homes and buildings.
b. Direct current   
i. This is one-way flow of electrons from an external source.

ii. This is the type that batteries work on, such as in your phone or car.

C. Voltage  (V)   
1. The measurement of the amount of energy transferred from source to end point as it moves through a circuit.
2. It is measured in Volts (V).
D. Resistance (R)

1. The “prevention” of electrical current due to the friction caused by the surrounding insulation.

Please go back to insulators, as these are the materials causing the resistance.



2. It is measured in Ohms (Ω).
