Chapter 15: Electricity
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Scientific Process Skills Focus

· The student knows that a successful method to explore the natural is to observe and record, and then analyze and communicate the results.

Lesson 1: What are the effects of moving charges?

I.          Electric Charges

a.    Atoms have protons (positive charge) and electrons (negative charge) and most atoms have the same number of each which means it is neutral. 

b. When an atom loses an electron, it has more protons than electrons and has a positive charge. 
c.    If the atom gains an electron, it has more electrons than protons and now has a negative charge.
d. Current is the flow of electrical charges through a material.

e. Think about rubbing a balloon on your hair, electrons break away from your hair making a positive charge. Now the balloon has gained electrons making it a negative charge and that is why your hair sticks to the balloon.

II. Conductors

a. Electric charges move easily through a conductor.

b. Metals like copper, gold, silver and aluminum are great conductors.

c. Materials that resist the flow of electrical charges are called a resistor, which causes electrical energy to change to thermal energy. Bread gets toasted in a toaster because resistors.

d. Insulators can stop the flow of most electrical currents.

e. Materials like rubber, plastic or glass can be used as insulators.
Lesson 2: What are simple circuits?

I. Parts of a Circuit

a. A circuit moves electrical energy from one place to another in a looped path and has a source of energy and a conductor.

b. A battery can provide the energy to move electric charges through a circuit and is made of chemicals that can make current.

1. The current leaves the negative end of the battery and moves to the positive end of the battery.

c. A circuit can have more than one conductor and makes an unbroken path in the circuit.

d. An insulator keeps the electric charges inside the pathway.

1. Charges will not flow in a broken circuit.

e. A circuit can also have a switch that opens or closes a gap in the circuit.

1. Closing the gap lets the electric charges flow.

2. Opening the gap stops the current.

f. Most circuits also have resistors, which transform energy to electrical energy into sound, light, thermal, or mechanical energy.

1. A light bulb is a resistor because it changes electrical energy into light energy.

2. A buzzer is another resistor because it changes electrical energy into sound energy.    [image: image1.png]
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II. Circuit Diagrams

a. People use circuit diagrams to help build circuits and the lines on a circuit diagram show how the electricity moves through the circuit.

1. The symbols on a circuit diagram show different parts of the circuit.

2. For example, the symbol for a wire looks like a line and the symbol for a resistor is an uneven line.

b. The volt is a measure of the electrical energy a source makes.

c. Ohms measure the amount of resistance to an electrical current.

d. The current in the circuit is measured in amperes, also called amps.

1. Current is measured by how much charge moves past a certain spot each second.

III. Series Circuits

a. A circuit with more than one resistor in a single loop is called a series circuit.

Lesson 3: What are complex circuits?

I. Parallel Circuits

a. A parallel circuit is complex and has more than one path.

1. For example, computers have very complex paths and can hold millions of paths and resistors.

b. Every branch of a parallel circuit can hold one or more resistors and has more resistors that a series circuit.

1.   All the paths of a parallel circuit do not have to be on at the same time because switches can control different parts of the circuit.
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Chapter 15 Continued

II. Electromagnets

a. Electromagnets are made when a current flows through a coiled wire in a circuit and changes the electrical energy into magnetic energy.
1. One way to make an electromagnet stronger is to use a wire with more coils or to increase the current.

2. Another way to make an electromagnet stronger is by adding a metal bar inside the coils.

b. An electromagnet is different from a regular magnet because you cannot turn a regular magnet on and off.

c. Unlike a regular magnet, you can change the strength of an electromagnet, and like all magnets; an electromagnet has a north and south pole.

III. Ways we use electromagnets

a. We use electromagnets in motors, sound systems, and even doorbells.

b. The electromagnet in a motor turn on and off quickly and this causes parts of the motor to spin.

1. The electrical energy turns into mechanical energy that can move many things like toy cars to even huge trains.

IV. Electrical Safety

a. Do not touch electrical outlets. Cover unused outlets with safety caps.

b. Always pull the plug out of an outlet.

c. Do not pull on the cord. It may damage the wires.

d. Immediately replace old cords.

e. Never touch a power line.

f. Never touch an electrical machine if you are standing in water.

g. Do not use electrical appliances near water.

