Chapter 7
Electricity

What you’ll learn:

· Describe the properties of static electricity.

· Distinguish between conductors and insulators.

· Recognize the presence of charge in an electroscope.

Vocabulary:

· static electricity

· Law of conservation of charge

· conductor

· insulator

· charging by contact

· charging by induction

I. Section 1  Electric Current

a. Electric charge
i. Definition- an electrical property of matter that creates a force between objects.

ii. Like charges repel, and opposite charges attract.
iii. An object’s electrical charge depends on the imbalance of its protons and electrons

1. Protons are positive

2. Electrons are negative

a. Gain makes negative

b. Loss makes positive

3. SI unit of charge is Coulomb
b. Conductors allow charges to flow; insulators do not.
i. Conductors

1. A material that transfers charge easily

2. Metals

ii. Insulators

1. A material that does not transfer charge easily

2. Plastics and rubber
c. Objects can be charged by the transfer of electrons

i. Atoms contains electrons

ii. Movement of electrons creates a charge.

iii. Occurs through Contact

1. Friction –rubbing two objects and moving electrons from one to another.

2. Conduction- touch two objects and electrons move from one to the other.

d. Charges move within uncharged objects

i. Place objects close to each other
ii. Static electricity-non-moving charge of electrons
iii. Induced charge –when objects are close to each other and the force field allows electrons to move from one to the other.
e. Electric Force

i. Definition- the force of attraction or repulsion between objects due to charge.

ii. Electric force depends on charge and distance

iii. Electric force acts through a field

iv. Detecting Electric Charge

1. Electroscope-used to detect the presence of an electric charge

2. When a charge is present the metal leaves separate.

What you’ll learn:

· Describe how electric current is different from static electricity.

· Explain how a dry cell provides a source of voltage difference.

· Describe the relationship among voltage difference, resistance, and current.

Vocabulary:

· voltage difference

· Circuit

· electric current

· resistance

· Ohm’s Law

II. Section 2  Electric current

a. Charge on the Move – Electric Current

i. Electrical Pressure- acts much like water

ii. the higher column of water will move toward the lower column of water 
iii. so does electricity-- the high charge will move toward the low charge
iv. This movement creates Electric current
b. Voltage and Current

i. Electrical Potential energy- the potential energy of a charged object due to its position in a electric field

1. Figure 13-8

2. Measured in volts

3. Symbol V

4. There is a voltage across the terminals of a battery

a. Chemical cell

b. Contains 

i. Electrolyte- a solution that conducts electricity
ii. Electrodes- conducting material

5. A voltage sets charges in motion

6. Types of electric cells Batteries

	Cell
	Basic principle
	uses

	Dry-cell Batteries
	Zinc container surrounds the moist chemical paste with a solid carbon rod suspended in the middle.
	for many uses that require low amperage and long use

	Wet-cell batteries
	Contains two connected plates made of different metals or metallic compound in a conducting solution.
	for objects that need a quick burst of electricity


c. Electrical Resistance

i. Definition- the ratio of the voltage across a conductor to the current it carries
ii. The resistor uses the electricity
iii. Resistors oppose the flow of electrons and produces heat, light, or a force (makes things move)
iv. Resistance in wires is depended on two things

1. thickness ( lower resistance)

2. Length (longer more resistance)
v. Resistance can be calculated from current and voltage using Ohm’s Law
1. Symbol R

2. SI unit ohms

3. Equation

R= V/I

4. Practice
vi. Current is measured in Amperes symbol I

vii. Conductors have low resistance

viii. Some material become superconductors below a certain temperature

1. Below –272of

2. Nearly zero resistance

ix. Insulators have high resistance

x. Semiconductors found in computers are intermediate to conductors and insulators
What you’ll learn:

· Describe the difference between series and parallel circuits.

· Recognize the functions of circuit breakers and fuses.

· Explain and Calculate electric power.

Vocabulary:

· series circuit

· parallel circuit

· electrical power

· kilowatt-hour

III. Section 3 Electrical Energy
a. What are Circuits?

i. An electric circuit is a path through which charges can be conducted.

ii. Parts

1. Voltage source

2. Path wire

3. Switch

4. Resistor

iii. Types

1. Closed-a complete path

2. Open- an incomplete path

b. Series and Parallel Circuits

i. Series circuits have a single path for current.

1. Charge must pass thru one to get to other

2. Like Christmas lights

3. Drawing
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ii. Parallel circuits have multiple paths for current

1. Charge can pass through one or the other

2. Like in home

3. Drawing
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c. Electric Power and Electrical Energy

i. Definition- the energy associated with electrical charges, whether moving or at rest

ii. Electric power is the rate at which electrical energy is used in a circuit

iii. Equation

P=( I )(V)

iv. Practice

v.  Electric companies measure energy consumed in kilowatt-hours

d. Fuses and Circuit Breakers

i. Protect against overload

ii. Too much power it short circuits

iii. Fuses melt to prevent circuit overloads

iv. Circuit breakers open circuits with high current.
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