Unit 10: Electricity & Magnetism
Content Outline: Electricity and Circuits (10.2)

I. Circuit   
A. 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.

B. 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)

C.   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.

D.   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).
E. 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).

F. Two types of Circuits:

G. Series Circuit    
a. This is a single loop containing the energy source, conductor, and load.
i. Energy Source (()

For example, a battery, generator, or household outlet.

ii. Conductor 

For example, a wire.
iii. Load
The device we want to perform work, for example, a TV, refrigerator, or light.

H. Parallel Circuit    
a. This is where there are multiple, parallel loops with numerous loads.
II. Calculations involving Circuits:

A. Ohm’s Law

1. Developed by the German physicist Georg Ohm.

2. It is mathematically expressed as:  V = I x R  
B. Power  (P)
1. This is the rate at which electrical energy is converted into another form of energy. 
For example, light energy in a light bulb.

2. It is measured in Watts (W)
C. It is mathematically expressed as:  P = V x I
D. Electrical Energy (E)
1. This is the amount of energy used by a load (appliance) per unit time (usually an hour).

2. Measured in kilowatt- hours (kWh).
3. It is mathematically expressed as: E = P x time
You can see the electric meter on your house recording your power usage. The faster the dial rotates, the more power your house is using/consuming.
